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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 38729, 39033, 40511 


38728 (DOE/ET—0013(78)) Fossil Energy Research and Devel- 
opment Program of the U.S. Department of Energy, FY 1979. (De- 
partment of Energy, Washington, D.C. (USA)). Mar 1978. 487p. 
Dep. NTIS, PC A21/MF AOl1. 

The U.S. Department of Energy (DOE) focuses energy Re- 
search and Development efforts on new and promising ways to 
provide for our future energy needs. This document focuses on 
DOE'’s programs and projects related to the nation’s Fossil Energy 
resources: coal, oil, natural gas and oil shale. Fossil Energy pro- 
grams have grown rapidly from about $58 million in FY 1973 to the 
$802 million requested for FY 1979. As those programs have ma- 
tured, there have been significant shifts in emphasis. For example, by 
FY 1979, gasification technologies will have matured sufficiently to 
enter the demonstration phase. Then we will have to make critical 
decisions as to which candidate processes to pursue and to encour- 
age industry's active participation as early as possible. We will 
present the rationale for those changes and others at the beginning of 
each section describing a particular grouping of similar projects, e.g., 
coal liquefaction. We will then discuss each project and present its 
current status along with past and future milestones. Emphasis is on 
projects with early payoff potential, particularly the direct utilization 
of coal. However, this near-term emphasis will not overshadow the 
need for a stong technological base for development of longer-term 
promising technologies and the need for a strong environmental 
concern. 


PROCESSING 
REFER ALSO TO CITATION(S) 41412 


38729 (FE—2468-26) ESCOE information retrieval system. 
System description and operation. Costley, W.J. (Engineering Soci- 
eties Commission on Energy, Inc., Washington, D.C. (USA)). Apr 
1978. Contract EF-77-C-01-2468. 41p. Dep. NTIS, PC A03/MF 
AOl. 

The ESCOE Technical Information Retrieval System is de- 
scribed. The technical information needs of the ESCOE Resident 
Engineers in providing services to DOE were identified, and the 
information resources that best match those needs were examined. 
The assessment of information needs resulted in the selection of an 
ESCOE information base. The best mix of information sources and 
services was selected, and a remote terminal was acquired to access 
those sources that are available as computerized data bases. 


CARBONIZATION 


38730 Method and device for carbonization of coal. Hameier, M.; 
Mendes, M.; Rosenberg, M. (to Didier Engineering G.m.b.H., Essen 
(Germany, F. R.)). German(FRG) Patent 2,553,760/A/. 2 Jun 1977. 
13p. (In German). 

The method of low-temperature carbonization has a very 
large influence on the kind and quality of the resulting products. In 
general it is desirable to obtain coke with a minimum final tempera- 
ture of 750°C, carbonization gas with a heating power of greater 
than 5000 kcal/Nm*, and a tar yield as large as possible. This is 
achieved by bringing the predried and preheated coal to the carbon- 
izing temperature in a fluidized bed furnace heated with CO, as heat 
carrier. For uniform preheating, the coal is separated after dying 


according to coarse- and fine-grained shares and fed to the preheater 
in different heights. The carbonization gas extracted from the flui- 
dized bed is supplied to a gas treatment plant after the coal dust has 
been removed from it. The low-temperature coke is heated in a final 
heater to a temperature above that of carbonization and carried off 
after separation of the gas produced. 


38731 Needle coke from pyrolysis residues via the Maruzen- 
Lummus process. Hayashi, K.; Nakaniwa, M. (Maruzen Petrochemi- 
cal Co. Ltd., Tokyo (Japan)); Sze, M.C.; Simone, A.A. (Combustion 
Engineering, Inc., Bloomfield, N.J. (USA)). Erdoel Kohle, Erdgas, 
Petrochem. Brennst.-Chem.; 30: No. 2, 65-71(Feb 1977). 

The joint technology of Maruzen Petrochemical and C-E 
Lummus to convert byproduct pyrolysis residues into premium 
quality coke applies a modified delayed coking process. The advan- 
tages of this process are: low CTE values, good electrical conductiv- 
ity, flexibility of feed stock, lower capital investment than with 
crude oil residue feed stock, flexibility of produce varying CTE 
grades of needle coke. 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 38781, 38982 


38732 (FE—2028-9) Kinetics and mechanism of desulfurization 
and denitrogenation of coal-derived liquids. Eighth quarterly report, 
March 21—June 20, 1977. Gates, B.C.; Katzer, J.R.; Olson, J.H.; 
Kwart, H.; Stiles, A.B. (Delaware Univ., Newark (USA)). 25 Aug 
1977. Contract EX-76-C-01-2028. 7lp. Dep. NTIS, PC A04/MF 
AOl. 

Three high-pressure flow microreactors and two batch auto- 
clave reactors have been used to study the reaction networks and 
kinetics of (1) catalytic hydrodesulfurization of dibenzothiophene 
and methyl-substituted dibenzothiophenes and (2) catalytic 
hydrodenitrogenation of quinoline, methyl-substituted quinolines, 
and carbazole. At the typical conditions of 300°C and 104 atm, 
dibenzothiophene reacts to give HeS and biphenyl in high yield, but 
there is some hydrogenation preceding desulfurization. Methyl-sub- 
stituted dibenzothiophenes react similarly, and each reaction is first- 
order in the sulfur-containing compound. Two methyl groups near 
the sulfur atom (in the 4 and 6 positions) reduce the reactivity 
tenfold, whereas methyl groups in positions further removed from 
the sulfur atom increase reactivity about twofold. The results are 
consistent with steric and inductive effects influencing adsorption. 
The data indicate competitive adsorption among the sulfur-contain- 
ing compounds. In quinoline hydrodenitrogenation, both rings are 
saturated before the C-N bond is broken. Similarly, in acridine 
conversion, a large amount of hydrogenation precedes nitrogen 
removal. Breaking of the carbon-nitrogen bond is evidently one of 
the slower reactions in the network. The Ni-Mo catalyst is about 
twice as active as the Co-Mo catalyst for ring hydrogenation, and 
the two catalysts are about equally active for breaking the carbon- 
nitrogen bond. Reactivity of carbazole is similar to that of quinoline 
and lower than that of acridine. Again, extensive hydrogenation 
precedes heteratom removal. 


38733 (FE—2757-1) Hot low Btu producer gas desulfurization in 
fixed bed of iron oxide-fly ash. Progress report No. 1, July 12— 
September 30, 1977. Joshi, D.K. (Air Products and Chemicals, Inc., 
Marcus Hook, Pa. (USA). Houdry Technical Center). 13 Oct 1977. 
Contract EF-77-C-01-2757. 29p. Dep. NTIS, PC A03/MF AOI. 

This is the first progress report on this APCI project to assist 
ERDA in the development of their hot producer gas desulfurization 
process. An iron oxide sorbent will be used in a fixed bed cyclic 
operation. Specific objectives are: Investigation of conditions that 
yield elemental sulfur as a byproduct during regeneration of sulfided 
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sorbent, preliminary economic analysis, and application of APCI 
developed mathematical model to MERC data. Several alternate 
reaction mechanisms that yield elemental sulfur as a byproduct 
during regeneration have been compared thermodynamically over a 
wide temperature range. Incomplete oxidation of iron sulfide is the 
thermodynamically most favored mechanism. Mathematical analysis 
was done to determine operating conditions that result in bed 
temperature rises greater than the gas adiabatic temperature rise. 
The safe operating regions to avoid damage to the sorbent were 
determined in terms of dimensionless numbers and actual process 
variables. The test set up for experimental work is designed and 
necessary equipment is ordered. Using the APCI mathematical 
model, the entire breakthrough curves and temperature exotherms 
for two absorption and two regeneration runs were simulated. The 
predicted breakthrough curves compare very well with the observed 
breakthrough curves. The predicted temperature exotherms do not 
agree with the ob.erved temperature exotherms in regeneration, 
probably due to non-adiabaticity, axial dispersion and side reactions. 


HYDROGENATION 


38734 Method for upgrading synthetic oils boiling above gasoline 
boiling material. Derr, W.R.; McClernon, J.R.; McGovern, S.J.; 
Smith, F.A. (to Mobile Oil Corp.). US Patent 4,080,397. 21 Mar 
1978. Filed date 9 Jul 1976. 14p. 

Upgrading of 350°F plus product of Fischer-Tropsch Synthe- 
sis is accomplished by hydrotreating the Fischer-Tropsch synthesis 
product and selective cracking the hydrotreated material boiling 
above about 600°F. A product slate is recovered comprising LPG, 
gasoline, jet fuel, and light and heavy oil fractions. 


38735 Hydroconversion of coal in a hydrogen donor solvent with 
an oil-soluble catalyst. Aldridge, C.L.; Bearden, R. Jr. (to Exxon 
Research and Engineering Co.). US Patent 4,077,867. 7 Mar 1978. 
Filed date 2 Jul 1976. 14p. 

A process for catalytically hydroconverting coal to produce 
coal liquids is effected by forming a mixture of an oil soluble metal 
compound, a hydrogen donor solvent, and coal and converting the 
compound to a catalyst within the mixture and reacting the mixture 
with hydrogen. The recovered hydrogen donor solvent may be 
recycled to the hydroconversion zone without intervening hydroge- 
nation. Preferred compounds are molybdenum compounds. 


38736 Heterogeneous hydrogenation of unsaturated compounds 
with catalyst P-2-Ni with turnover numbers up to 90,000. Strohmeier, 
W.; Pfoehler, M.; Steigerwald, H. (Wuerzburg Univ. (Germany, 
F.R.). Inst. fuer Physikalische Chemie). Z. Naturforsch., b; 32: No. 
12, 1461-1466(Dec 1977). (In German). 

Unsaturated compounds are very rapidly hydrogenated with 
nickel-boride catalyst P-2-Ni without solvent under mild conditions 
(70-85°C and 10 bar). Turnover numbers UZ up to 90,000 and space- 
time-yields of 7.440 mmol product per | and 1 mgA Nickel in one 
hour with a mean catalyst activity a = 124 were observed. This 
hydrogenation catalyst has a power, which is in the same magnitude 
of very active noble metal catalysts. 


38737 Method to operate a hydrogenation plant. Wuerfel, H. (to 
Saarbergwerke A.G., Saarbruecken (Germany, -R.)). 
German(FRG) Patent 2,530,072/A/. 27 Jan 1977. 7p. (In German). 

Coal and heavy petroleum products according to availability 
are hydrogenated together in a two-stage method to give medium 
and light products. All parts of the plant are made use of to a 
maximum. Using pure petroleum products, these are hydrogenated 
in both stages. Where the coal quantity is up to 40 wt.%, a mixture 
of both components is hydrogenated in both stages. Where the coal 
quantity is of 40-70 wt.%, then the coal component is hydrogenated 
in one stage and the petroleum component in the other, and where 
the coal quantity is over 70 wt.%, then the coal component is 
hydrogenated in one stage and a mixture of both in the other stage. 
With this method, the susceptibility to disturbances is lowered. As 
oil component in the mixture with coal, residues from a vacuum 
distillation or a deasphaltization or also cracked oils or cracked 
residues may be used. 


GASIFICATION 


REFER ALSO TO CITATION(S) 38733, 38773, 38774, 38775, 
38777, 38805, 38819, 38834, 38980, 38981, 39393, 39394, 39398, 
39400, 39985, 39999, 40637, 40743, 41209 


38738 (BMI—1986) Novel approach to coal gasification using 
chemically incorporated CaO (Phase II). Summary report, April 
1976—May 1977, Feldmann, H.F.; Chauhan, S.P.; Longanbach, J.R.; 
Hissong, D.W.; Conkle, H.N.; ; Curran, L.M.; ; Jenkins, D.M. (Battelle 
Columbus Labs., Ohio (USA)). 11 Nov 1977. Contract W-7405- 
ENG-92-079. 318p. Dep. NTIS, PC Al4/MF AO1. 
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The treatment of eastern caking coals by a proprietary Bat- 
telle Process produces a catalyzed coal (BTC) that has enhanced 
gasification reactivity as well as having greatly reduced or no 
agglomerating tendency. For example, treatment with an aqueous, 
pressurized, and heated slurry of CaO was found to reduce the FSI 
of an Illinois No. 6 coal from 3 to zero and a Pittsburgh seam coal 
from 8 to 1.5. The steam gasification reactivity of the treated coal is 
increased by a factor of 3 to 5 relative to the untreated coal. Also the 
amount of organic material that is “rapidly” converted during hy- 
drogasification is increased by treatment. The combination of slurry 
feeding with this treatment may offer significant advantages for all 
gasification processes now under development. Under the above 
conditions, calcium is apparently chemically incorporated into the 
coal structure. While the mechanism of this type of treatment and 
why it is so much more effective than physically impregnating coal 
with CaO is not really understood, a rational explanation is that the 
chemically incorporated calcium poisons subsequent thermally in- 
duced polymerization reactions that otherwise ultimately result in 
the formation of unreactive carbonaceous solids. Since the organic 
material that undergoes softening and fusion which lead to swelling 
and agglomeration is probably itself a polymerization product, the 
polymerization poisoning role of the calcium explains both the 
enhanced reactivity and the elimination of swelling and agglomer- 
ation. 


38739 (CONF-780222—3) Second-generation production tech- 
nology. Lee, B.S. (Institute of Gas Technology, Chicago, Ill. (USA)). 
1978. 7p. of Gas Tech., Chicago, IL. 

From 5. energy technology conference; Washington, DC, 
USA (27 Feb 1978). 

Second-generation coal technologies have been reviewed. In 
high-Btu coal gasification the slagging Lurgi, COGAS, and HYGAS 
processes are in the demonstration — design stage, each with a 
pilot plant supporting that design effort. On the pilot plant scale, in 
West Germany, pilot plants are either being built or are in operation 
for testing the high pressure version of Lurgi, Winkler, Koppers- 
Totzek, and Otto-Rummel processes. In the U.S., the BIGAS, 
Synthane and Steam-Iron processes are in pilot plant operation. 
Other process concepts are in the bench-scale or laboratory-scale 
stage. Other than coal, proesses are being developed which can 
move into the pilot plant stage by 1979, including the PEATGAS 
process for producing SNG from peat and the hydroretorting proc- 
ess for converting oil shale to SNG, a process particularly attractive 
for developing the eastern or Devonian shale resource. For western 
shale, the Tosco and Paraho processes are available as well as the 
hydroretorting process. The production of SNG from biomass is still 
in the early stage. However, this represents a potential area for 
meaningful future development. 


38740 (CONF-7706107—, pp 38-60) ERDA’s research program 
relating to lignite and other low-rank coals. Gronhovd, G.H. (Grand 
Forks Energy Research Center, ND). 1977. 

From 73. meeting of the Rocky Mountain Coal Mining Insti- 
tute; Vail, CO, USA (26 Jun 1977). 

In Proceedings of the seventy-third regular meeting of the 
Rocky Mountain Coal Mining Institute. 

Coal is expected to play an increasingly important role in 
meeting the Nation's energy requirements in the near and mid-term 
as supplies of natural gas and oil continue to diminish and become 
more expensive. The Energy Research and Development Adminis- 
tration (ERDA) has a coal program designed to greatly expand the 
use of our most abundant fossil fuel and to do so in an economically 
and environmentally acceptable manner. Huge deposits of lignite and 
subbituminous coal are located in the Northern Great Plains and 
these low-sulfur coals are increasingly being utilized as the shift to 
coal grows. ERDA is supporting a number of research, development 
and demonstration projects relating to the use of lignite and other 
low-rank coals. This paper identifies these projects and the associat- 
ed funding and briefly describes the ERDA Grand Forks Energy 
Research Center's vor Bom and other ERDA-funded industrial pro- 
jects relating to the use of low-rank coals. 


38741 (FE—1207-37) Gas generator research and development: 
BI-GAS process. Quarterly report, July—September 1977. BCR 
report L-852. (Bituminous Coal Research, Inc., Monroeville, Pa. 
(USA); Phillips Petroleum Co., Homer City, Pa. (USA)). Oct 1977. 
Contract EX-76-C-01-1207. 59p. Dep. NTIS, PC A04/MF AOl1. 

Two catalyst life tests were completed. None of the catalysts 
tested was a suitable candidate for a PEDU test. A new life test was 
initiated with four non-nickel catalysts. A new clear-plastic model of 
the PEDU methanator was constructed for the purpose of studying 
heat-transfer characteristics within the methanator. The reactor was 
operated briefly to obtain some preliminary data on heatup rates; 
some mechanical problems encountered are being resolved. The 
procedure for slag viscosity measurements was modified. Eleven 
gasifier tests were conducted without fully achieving the objectives 
of sustained operation. As in previous tests, the gasifier was operated 
at 750 psig with both fuel gas and char being fed to Stage I. 
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Problems continued to be encountered with naphthalene formation 
and ammonia formation during the tests. The ammonia problem, 
which does not occur until coal is fed to the gasifier, manifests itself 
as high concentration (greater than 25 ppM) in the settling pond. 
Naphthalene formation is indicated by a pressure drop increase 
through two product gas coolers and may become a problem by 
contaminating the Selexol solvent in the gas treating area. Major 
problems confronting successful operation of the plant and achieve- 
ment of program objectives at this time are: (1) measurement and 
control of the coal and char feeds, and (2) slag tapping. 


38742 (FE—1207-44) Gas generator research and development 
BI-GAS process. 79th monthly progress report, March 1978. (Bitumi- 
nous Coal Research, Inc., Monroeville, Pa. (USA); Phillips Petro- 
leum Co., Homer City, Pa. (USA)). Apr 1978. Contract EX-76-C-01- 
1207. 25p. (BCR-L—896). Dep. NTIS, PC A02/MF AOl. 

The second life test of catalysts BCR Lots No. 3948 and 3949 
was terminated prematurely after a pressure surge in the reactor 
system disturbed the catalyst beds. As a result, the data were 
inconclusive, and the test will be repeated at a future date. No 
PEDU tests were conducted during March due to electrical power 
curtailments caused by the coal miners’ strike. Some repairs were 
made to the PEDU equipment. The final report on the Brigham 
Young University sulfur tolerance catalyst testing program was 
received and is currently being reviewed. Analytical and computer 
services continued in support of the overall program. 


38743 (FE—2000-4) Membrane applications to coal conversion 
processes. Final report, June 1975—September 1976. Schell, W.J.; 
Lawrence, R.W.; King, W.M. (Envirogenics Systems Co., El Monte, 
Calif. (USA)). Oct 1976. Contract EX-76-C-01-2000. 164p. Dep. 
NTIS, PC A08/MF AO1. 

Portions of document are illegible. 

A survey of coal conversion processes was conducted to 
determine the appropriate application of membrane gas separation 
methods. This study included a review of gas stream compositions, 
pressures and temperatures, the application of membrane treatment 
to these gas streams, and comparisons with other commercial separa- 
tion processes that may be comparable to membrane separation. It 
was determined that the SYNTHOIL, HYDRANE and PATGAS 
processes would offer the most potential for application of mem- 
brane systems. Characterization of currently available cellulose ace- 
tate membranes included determination of permeation rates and 
calculation of separation efficiencies for the gases of interest as a 
function of pressure, temperature, time, and moisture content. Sever- 
al 2-in. dia. spiral modules were fabricated with cellulose acetate 
membranes and tested up to a pressure of 750 psig. Some of these 
modules performed satisfactorily and failure modes were determined 
for the others. An intensive polysulfone membrane development 
effort was conducted. The approach consisted of varying solvent 
ratios, drying times and gelation media at several polymer concen- 
trations. The resulting membranes were evaluated from gas perme- 
ation rate measurements. A dimer-free polysulfone was obtained that 
improved membrane properties considerably, indicating a great po- 
tential for the development of this polymer for an improved gas 
separation membrane. A cost study for membrane gas separation 
applied to coal gasification processes was conducted. 


38744 (FE—2233-3) Catalytic activity of coal mineral matter. 
Annual report, January 1976—March 1977. Hamrin, C.E. Jr. (Ken- 
tucky Univ., Lexington (USA). Dept. of Chemical Engineering). Sep 
1977. Contract EX-76-C-01-2233. 57p. Dep. NTIS, PC A04/MF 
AOl. 


Nine coals were selected and low temperature ash samples 
were prepared which gave yields of 6.44 percent for Elkhorn No. 1 
coal to 30.1 percent for Kentucky No. 11 coal. Characterization of 
the LTAs by x-ray diffraction, x-ray fluorescence, and thermogravi- 
metric analysis was completed. X-ray diffraction of raw coal samples 
was also carried out to show that little if any change occurred 
during low poy ate ashing. At comparable ratios of W/F for the 


LTAs, it was found that the activity for HDS of thiophene was 
Homestead greater than Illinois No. 6 greater than Elkhorn No. | 
greater than Ky No. 11 greater than Ky No. 9 greater than Ireland 
greater than Bruceton greater than Clearfield greater than Beulah 
Lignite. Of the clays tested montmorillonite No. 22 was the most 
active and its activity exceeded that of the Homestead LTA by 67 
percent. 


38745 (FE—2240-39) Removal of phenols from process conden- 
sate. Lorton, G.A. (Braun (C.F.) and Co., Alhambra, Calif. (USA)). 
Oct 1977. Contract EX-76-C-01-2240. 26p. NTIS, PC A03/MF AOl. 

Some of the processes that produce pipeline-quality substitute 
natural gas from coal generate aqueous process condensates contami- 
nated with phenolic compounds. These condensates must be treated 
to allow reuse of the water within the plant, and to prevent a buildup 
of phenolic compounds within the system. The purpose of this study 
is to find the most economical process for the removal of these 
phenolic compounds from the process condensates. The evaluation 
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has been made using a design flow rate and phenol concentration 
intended to be representative of gasification processes producing 
phenols. Braun has solicited information from licensors of commer- 
cially-demonstrated processes for removal of phenols from 
wastewater. Process designs and cost estimates have been vey. the 
from the information of licensors responding to the inquiry. 
processes available for consideration are the Chem-Pro liquid-liquid 
extraction process, the Rohm and Haas resin adsorption process, and 
an activated sludge biological oxidation process. The first two 
processes provide for the recovery of a crude-grade phenolic by- 
product, while biological oxidation destroys the phenolic com- 
pounds. On the basis of this study, the Rohm and Haas process is less 
economical than Chem-Pro but more economical than biological 
oxidation. It is recommended, however, that definitive bench-scale 
or pilot plant data be obtained for each of these phenol removal 
processes using actual process condensates before a firm decision is 
made in choosing a particular process. 


38746 (FE—2240-48) Shift conversion catalysts comparison. 
Final report. Leu, J.C. (Braun (C.F.) and Co., Alhambra, Calif. 
(USA)). Oct 1977. Contract EX-76-C-01-2240. 21p. Dep. NTIS, PC 
A03/MF AO1. 

Some coal gasification processes require a catalytic shift 
conversion step prior to methanation. The shift step adjusts the H2/ 
CO molal ratio in the raw gas so that the methanated gas will meet 
product quality specifications. This study compares various shift 
conversion catalysts with regard to economics and commercial plant 
experience. Two sets of catalyst comparisons are presented. For the 
first set of five catalysts, there is a constant steam-to-dry-gas ratio in 
the shift converter feed. In the second set of four catalysts, a variable 
steam-to-dry-gas ratio is obtained by adjustment of the quench 
section exit temperature. The steam-to-dry-gas ratio is set to the 
value recommended by each individual catalyst supplier. For the 
constant steam to gas cases, there was no significant difference in 
cost for the BASF, GIRDLER, HALDOR TOPSOE, and ICI 
Catalysts; KATALCO was somewhat more expensive than the other 
four. The CCI C25-1 catalyst was the most economic catalyst for the 
second set of cases, with variable steam to gas ratios. The BASF K8- 
11 required a slightly higher capital investment. Since BASF is the 
only catalyst with adequate commercial experience, however, we 
recommend that BASF K8-11 be used in commercial concept de- 
signs until the CCI catalyst has been commercially demonstrated 
under operating conditions comparable to those of high-Btu coal 
gasification plants. 


38747 (FE—2361-15) Development of a fast fluid bed gasifier. 
Phase I: Tasks I and II. Annual report, July San 1977. 
Molayem, B.; Milligan, D.; Bates, R.; Wilson, F. (Hydrocarbon 
Research, Inc., Lawrenceville, N.J. (USA)). Aug 1977. Contract 
EX-76-C-01-2361. 144p. NTIS, MF AO1. 

Portions of document are illegible. 

This annual report provides a summary of work performed 
under Contract EX-76-C-01-2361. The gasification process and 
equipment are described in some detail, together with their respctive 
design drawings. This work is aimed at developing an optimum 
process design for evaluation of the Fast Fluid Bed Gasification 
Process for coal and constructing a gasifier system demonstrating 
the feasibility of the process. The procurement plan prepared for the 
construction of the gasifier has made maximum use of existing 
gasifier equipment at HRI’s R and D Center. Plant precommission- 
ing tests and additional cold model testing necessary to meet the 
program requirements have been identified. Detail design and con- 
struction contract awards are in process. A critical path model has 
been provided for this phase of the program and is included. 


38748 (FE—2518-18) Hydrogasifier development for the Hy- 
drane process. Combs, L.P.; Greene, M.I. (Rocketdyne, Canoga 
Park, Calif. (USA)). Apr 1978. Contract EF-77-C-01-2518. 42p. Dep. 
NTIS, PC A03/MF AO. 

Cities Service has completed a total of 59 tests, broken down 
as follows: 50 with Montana Rosebud subbituminous coal, 7 with 
Western Kentucky bituminous coal, and 2 with Minnesota peat. 
Rocketdyne completed a total of 32 tests, broken down as follows: 
17 with Montana Rosebud subbituminous coal, 9 with Western 
Kentucky bituminous coal, 4 with Illinois bituminous coal, 2 with 
Minnesota peat. Summary results will be included next month after 
completion of analyses and data correlation. Progress has been made 
in correlating carbon conversions predicted by the reactor model to 
experimental results with bituminous coals and peat. Pro was 
also made in the continued use of the process/economic simulation 
model to define economical process options. Empirical correlations 
from the data derived by Bechtel were studied to further under- 
standing of hydrogasifier operating variables and conversion. 


38749 (FE—2700-1) Heat transfer in a fluidized counter current 
bed. Interim report, July 1977—November 1977. Jackson, R. (Hous- 
ton Univ., Tex. (USA)). Dec 1977. Contract EF-77-S-01-2700. 16p. 
Dep. NTIS, PC A02/MF AOl1. 
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Efforts have been devoted to the design of the main test rig 
and fabrication of the majority of its components. The main section 
of fluidized bed was constructed in three sections of plexiglass. The 
taper section was fabricated with 6 ports for the introduction of 
secondary air to attain uniform fluidization in the bed and eliminate 
non-uniform behavior in the region between the fluidized bed and 
the boot section. Below the boot and the primary air inlet, a 
downcomer section was designed and fabricated which utilizes a 
cone valve mechanism similar to the ball feeder on the top hopper. 
This valve controls the removal of balls which are then diverted 
either to the ball! collector or the weight mechanism. The overall 
design of the main test rig is now complete, and only the weigh 
mechanism and the hopper attachments remain to be fabricated. 


38750 (MERC/RI—78/2) Engineering assessment of entrain- 
ment gasification. Bissett, L.A. (Department of Energy, Morgan- 
town, W.Va. (USA‘. Morgantown Energy Research Center). Apr 
1978. 410p. Dep. NTIS, PC A18/MF AOl1. 

This report represents the engineering assessment of entrain- 
ment gasification. The purpose of this study was to review the state- 
of-the-art and certain technical and economic aspects of entrainment 
gasification in order to provide guidance for its future development. 
The technical analysis was primarily accomplished by the use of a 
simple mathematical model. The economic analysis, for the most 
part, drew heavily on the results from two independent studies. 
Finally, certain observations and conclusions are listed, as well as 
suggested recommendations for future development work. The 
report generally concludes that, in relation to other gasification 
technologies, entrainment gasification is technically sound and eco- 
nomically competitive; and makes one set of recommendations asso- 
ciated with the operational aspects of large-scale development, and 
another set pertaining to further research and development efforts 
that could lead to improved gasifier performance. 


38751 (ORNL/TM—6074) Survey of industrial coal conversion 
equipment capabilities: rotating components. Williams, W.R.; Horton, 
J.R.; Boudreau, W.F.; Siman-Tov, M. (Oak Ridge National Lab., 
Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 236p. Dep. 
NTIS, PC Al1l/MF AOl1. 

At the request of the Major Facilities Project Management 
Division of the Energy Research and Development Administration, 
Fossil Energy Division, a study was undertaken to determine the 
capabilities of U.S. industry to supply the rotating equipment needed 
for future coal conversion facilities. Furthermore, problem areas 
were to be identified and research and development needs deter- 
mined for producing advanced designs of the required equipment: 
Pumps, compressors, hydraulic turbines, and gas expanders. It has 
been concluded that equipment for essentially all clean-stream appli- 
cations likely to be encountered in coal conversion facilities is 
generally available except high-pressure oxygen compressors. These 
oxygen compressors as well as slurry pumps need to be developed or 
significantly upgraded. Also, fans and blower for dirty-gas streams 
need developmental work, as do expanders for high-temperature 
service. Hydraulic turbines, which were not specified but which 
might be used for slurry applications in future coal conversion 
plants, are not available. 


38752 (PB—272677) Analysis of a coal gasification facility and 
potential gas-using industries for Pike County, Kentucky. Final report. 
Cobb, R.W.; Lemmon, A.W. Jr; Griffin, J.M.; Hsieh, B.C.B.; 
Ramlet, E.A. (Battelle Columbus Labs., Ohio (USA)). 1 Sep 1975. 
178p. NTIS PC A09/MF AO1. 

This report examined the possibility of locating a low-BTU 
coal gasification facility in Pike County that would supply process 
gas to manufacturing industries. Efforts have focused on the identifi- 
cation of alternative sites for the gasifier and manufacturing indus- 
tries, the identification of potential industries for Pike County, the 
evaluation of alternative low BTU gasification processes, and the 
development of an implementation program. 


38753 (SAN— 1429-24) Molten Salt Coal Gasification Process 
Development Unit quarterly technical progress report No. 6, July— 
September 1977. (Atomics International Div., Canoga Park, Calif. 
(USA)). 20 Oct 1977. Contract EF-77-C-03-1429. 22p. Dep. NTIS, 
PC A02/MF AOl1. 

This project includes the design, construction, and operation 
of a PDU which will convert one ton of coal per hour into low-Btu 
gas. During the period covered by this report, all work was complet- 
ed on the initial civil and structural construction subcontracts, and 
an award was made for balance-of-plant construction. Fabrication of 
the gasifier system vessels was completed, and these vessels were 
delivered to the site. All major process equipment items were 
ordered, and approximately one-half have been delivered. Work has 
been initiated o:. a materials surveillance task to assure that adequate 
data are taken and records maintained relating to the performance of 
materials in the PDU. 
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38754 (TID—28072) Evaluation of high chromium overlays to 
protect less alloyed substrates from corrosion in a coal gasification 
atmosphere. Quarterly report, August 15, 1977—November 30, 1977. 
Sadowski, E.P. (International Nickel Co., Inc., Suffern, N.Y. (USA). 
Paul D. Merica Research Lab.). 1977. Contract EF-77-C-01-2621. 
25p. Dep. NTIS, PC A02/MF AOl1. 

This program to produce overlays, with corrosion resistance 
to coal gasification atmospheres at 1800°F, is in its early stages. The 
first quarter was used to obtain the materials required for the 
program and to begin welding. All materials needed for the program 
have been received or are on order. The substrate materials, AISI 
304L, AISI 310 and INCOLOY alloy 800H and the AWS-ER309 
filler metal have been obtained. The INCONEL Filler Metal 72 
(44%Cr-°.3%Ti-bal. Ni) and the experimental R139 filler metal 
(31%Cr-3%AI-15%Fe-bal. Ni) are undergoing processing at Hun- 
tington Alloys, Inc. Overlaying of the AISI 304L substrate with the 
AWS-ER309 filler metal is complete. Three welding processes were 
used without difficulty. These were: submerged-arc, gas tungsten-arc 
with hot wire and gas metal-arc. The overlays were free from 
surface defects. 


38755 (TID—28422) Stability of SiC, SisNs, SizN2O and Sialon 
in coal gasification environments. Second quarterly progress report. 
Muan, A. (Pennsylvania State Univ., University Park (USA). Coll. 
of Earth and Mineral Sciences). Mar 1978. Contract EF-77-S-01- 
2708. Sp. Dep. NTIS, PC A02/MF AO1. 

Most of the effort during the past three months has been 
expended in three directions, viz. (1) reviewing, evaluating and 
checking thermodynamic data on selected phases in the systems Si- 
C-O and Si-N-O, (2) testing and calibrating equipment needed in the 
experimental studies of slag attack on bodies made from the above 
materials, and (3) conducting introductory experiments on reactions 
between slags and silicon nitride. Efforts (1) and (2) are nearing 
completion, whereas effort (3) is in the early stages of experimenta- 
tion. The status of work in each of these areas is described briefly. 


38756 (TID—28425) Synthesis gas demonstration plant program. 
Second quarterly technical progress report, 1 January 1978—31 
March 1978. Simpson, M.R. (Grace (W.R.) and Co., Memphis, Tenn. 
(USA)). Apr 1978. Contract EF-77-C-01-2577. 12p. Dep. NTIS, PC 
A02/MF AO1. 

Major technical activities were in the areas of development 
and implementation of various trade-off study plans, initiation of 
environmental related activities and determination of design param- 
eters for the Commercial Plant. Other trade-off study plans which 
will finalize design information for the Commercial Plant were in 
various stages of completion. These studies encompass the areas of 
gas purification alternatives, method of coal preparation, air quality 
control system alternatives, and cooling tower optimization. 


38757 Process for the catalytic gasification of coal. Nahas, N.C.; 
Vadovic, C.J. (to Exxon Research and Engineering Co.). US Patent 
4,077,778. 7 Mar 1978. Filed date 13 May 1977. 8p. 

A process is described for the production of synthetic natural 
gas from a carbon-alkali metal catalyst or alkali-metal impregnated 
carbonaceous feed, particularly coal, by reaction of the feed with 
water (steam) in the presence of a mixture of hydrogen and carbon 
monoxide, in a series of staged fluidized bed gasification reactors (or 
gasification zones). The first reactor, or main reactor, of the series is 
operated as an entrainment reactor and entrained solids are carried 
over to the second reactor, or reactors, of the series. A carbonaceous 
feed, or coal, is thus partially gasified in a fluidized bed in the main 
reactor to form a product gas and a char, and char is entrained 
within the effluent gases, separated therefrom and then fed into the 
secondary gasification reactor, or reactors, of the series, the en- 
trained char constituting feed to a secondary reactor, or reactors. 
Some char is also passed via dense phase transfer from the main 
reactor to the secondary reactor to maintain catalyst balance. More 
effective utilization of the feed carbon is possible by use of the 
reactor system operated in such a manner than is possible by the sole 
use of the main reactor, even when the latter is operated at the same 
or at more Optimum conversion conditions. 


38758 Method for obtaining hydrocarbon products from coal and 
other carbonaceous materials. Chambers, R.W. (to Deco Industries, 
Inc.). US Patent 4,077,868. 7 Mar 1978. Filed date 22 Nov 1976. 14p. 

An elongated tube (preferably stainless steel) is maintained at 
a temperature of at least about 1000°F throughout its length. Coal or 
other carbonaceous feed material is moved through the tube at a 
uniform rate of speed in the substantial absence of air, with the feed 
material being constantly churned or turned as by a screw conveyor. 
The churning of the feed material and the diameter of the tube is 
such that the material is subjected to “shock” heating, whereby gases 
and vapors are violently released from the solid mass and are 
removed therefrom at a vacuum of from about two to about five 
inches of mercury, with the gases and vapors passing through the 
aforesaid churning mass. The residue is recovered and the gases and 
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vapors are subsequently passed through conventional condensers 
and scrubbers to liquefy the oil and separate the gases and the water. 


38759 Device for gas cooling, gas washing, preferably for gases 
during coal pressure gasification with simultaneous steam heating 
transmission to a carrier medium. Hoelter, H.; Igelbuescher, H.; 
Gresch, H. German(FRG) Patent 2,556,304/A/. 23 Jun 1977. 5p. (In 
German). 

Simultaneous gas cooling, gas washing, and heat utilization 
are made possible by means of a spray and washing tower with heat 
exchanger surfaces surrounded by the washing medium, preferably 
washing oil. The compressed gases are cleaned in the absence of air; 
the heat is taken up by a carrier medium, preferably steam. The 
arrangement according to the invention dispenses with a separate 
high-pressure heat exchanger. 


38760 Method for the catalytic pressure-gasification of solid fuels 
with steam. Peter, S.; Woyke, G. German(FRG) Patent 2,530,600/ 
A/. 27 Jan 1977. 15p. (In German). 

In order to obtain methane as natural gas substitute from coal, 
the gasification of coal to carbon monoxide and hydrogen is neces- 
sary. The object of the method described here consists in carrying 
out the gasification under the pressure necessary for feeding into a 
gas grid, i.e. 70 bar and above. As the gasification at high steam 
pressures reduces the reaction rate, high-pressure steam compounds 
are added to it which on the one hand, dissolve in sufficient amounts 
in the former and on the other hand, accelerate the reaction of the 
coal with the steam. The most suitable compounds prove to be the 
borates, carbonates and hydroxides of potassium; but ammonia as 
well as its borates and carbonates are also suitable. The method is to 
be performed in counter-current of coal and gasification agent 
(steam and the dissolved catalyst). As the more that is converted, the 
less steam is present in the gas stream, the dissolved catalyst is 
deposited on the coal. This transports the catalyst back into zones of 
high steam partial pressure where it is re-dissolved; i.e. the catalyst is 
cycled in the gasifier and only those losses due to adsorption by the 
ash and drag-out must be replaced. In order to avoid a reaction or 
adsorption of the catalyst with the ash components, lime is added to 
the fuel for gasification. 


38761 Process for producing gases of high calorific value. Baron, 
G.; Bierbach, H.; Hafke, C.; Pockrandt, G. (to Metallgesellschaft 
A.G., Frankfurt am Main (Germany, F.R.)). German(FRG) Patent 
2,532,198/A/. 20 Jan 1977. 15p. (In German). 

According to this process solid coal is converted into a crude 
gas containing steam in a pressure gasifier at 5 to 150 bar in 
counterflow using O2 and H2O or CO; as the gasification medium. In 
a subsequent solid bed reactor, the crude gas is converted to free 
oxygen at 5 to 150 bar and 600 - 950°C, so that the intermediate 
product gas is free of byproducts such as tars, phenols, NHs etc., and 
only contains CO, Hz, CHs, CO2, H2O, H2S, Ne and Av. The free 
oxygen and the heat which are consumed in the endothermic reac- 
tions in the fixed bed reactor are introduced into the system by 
partially burning fuel in the form of dust or liquid at the top of the 
reactor. The reaction products of this combustion at 900 to 1,400°C 
are mixed with the crude gas, and this mixture is converted in the 
solid bed, which may contain catalytic material. The intermediate 
product gas produced in this way is cleaned and is converted into a 
gas of high calorific value with a high methane content in a methan- 
ising stage. 


38762 Fracture mechanics and stress analysis associated with 
underground coal gasification. Advani, S.H.; Lee, K.Y.; Wang, H.F.; 
Lin, Y.T. (West Virginia Univ., Morgantown). pp 2A5.1-2A5.6 of 
Energy resources and excavation technology. Wang, F.D.; Clark, 
G.B. (eds.). Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

The renewed research efforts on in situ coal gasification in the 
United States stem from the rapidly emerging priorities on coal 
derived energy. Pertinent areas of investigation are reviewed along 
with the critical structural problems associated with underground 
coal gasification (UCG) of Eastern seams. UCG problems relatiing 
to thermo-mechanical characterization of Pittsburgh coal, fracture 
evaluation, and stress response solutions are investigated. 


38763 Roof stability and subsidence in in situ gasification of coal. 
Thompson, T.W.; Menezes, J.J.; Gray, K.E. (Univ. of Texas, 
Austin). pp 2B1.1-2B1.5 of Energy resources and excavation tech- 
nology. Wang, F.D.; Clark, G.B. (eds.). Golden, CO; Colorado 
School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

In situ gasification may well be limited by the ability to 
predict and control roof behavior and subsidence. This is particular- 
ly true in Texas where lignite seams are overlain by weak rock and 
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often with overlying producing aquifers. A weak overburden implies 
large closures and significant subsidence. The dried overburden is 
stronger, and drying due to combustion tends to reduce closure, but 
causes high tensile stresses in the roof so that fracturing is likely. 
This fracturing either weakens the roof or leads to collapse, either of 
which causes greater subsidence effects. The high reaction tempera- 
tures offsets these effects by inducing high compressive stresses, but 
these are limited in their time of application. Creep of the lignite and 
overburden at elevated temperature causes greater closure but tends 
to retain the structural integrity of the roof rock. 


38764 Resource development/utilization. The potential of in-situ 
lignite gasification in Texas. Edgar, T.F.; Kaiser, W.R. (Univ. of 
Texas, Austin). pp 179-192 of Geology of alternate energy resources 
in the South-Central United States. Campbell, M.D. (ed.). Houston, 
TX; Houston Geological Survey (1977). 

The technical and economic feasibility of utilizing in-situ 
gasification to recover energy from deep basin Texas lignite has been 
under investigation during the past three years at UT-Austin. The 
low-Btu gas produced can be utilized for production of electric 
power or as a chemical feedstock. The economic and technical 
factors which make the in-situ process attractive have been indenti- 
fied. Potential problem areas have also been evaluated. A discussion 
of previous operating experience in the U.S. and Russia will be 
given. Since Texas lignite is a shrinking coal, a three-step conversion 
process is envisioned: (1) drying; (2) backward burning; (3) forward 
burning. Steps | and 2 are permeability enhancement (seam prepara- 
tion) processes, while the final step is the major gas production step. 
Laboratory work is presently under way to determine which geo- 
logical, physical, and chemical conditions in Texas are condusive to 
economic application of in-situ gasification, and to develop a design 
and operating basis for eventual field testing. 


38765 Process and equipment for fulfurization of solid fuels 
underground, Ledent, P. (to Institut National des Industries Extrac- 
tives (INIEX), Liege (Belgium)). German(FRG) Patent 2,623,318/ 
A/. 23 Dec 1976. 15p. (In German). 

The equipment described is used for the cooling of the gas 
produced during sulfurization in boreholes for gas extraction. The 
gas is cooled by a tube closed at the lower end. Water circulates in 
the cooling tube, whose diameter is 40 to 60% of the effective 
diameter of the borehole, which is introduced by an immersed tube. 
The immersed tube consists of a flexible inner tube, heat insulation 
consisting of wound insulating tapes, and an outer jacket of spirally 
wound hard steel wires. The heat insulation prevents the cooling 
water flowing down from evaporating too soon. According to a 
calculated example with a cooling tube diameter of 500 mm, the gas 
is cooled from 1,000°C to 271°C in 100 meters and thus the sealing 
of the cemented connection between the borehole and the rock is 
not endangered by themal effects. 


38766 Method for gasification of solid fuels. Nakamura, T.; 
Iwasaki, Y. (to Shin Meiwa Industry Co. Ltd.). German(FRG) 
Patent 2,521,080/A/. 20 Nov 1975. 30p. (In German). 

The invention deals with improvements on a gasification 
method working with molten iron as heat exchanger as well as a 
plant to carry out the method invented. The main objects of the 
invention are a) to produce a relatively high-calorific fuel gas (about 
8,000-8,200 kcal/Nm*) which despite using air is still extensively free 
of nitrogen and which even when using sulphur-contained fuels is 
extensively desulphurized already in the gasification process, and b) 
to let the actual gasification process run at lower temperatures than 
usual for economic reasons. These problems are solved as follows: 
Steam as gasifier and liquid hydrocarbon-containing iron are fed to 
an excess-pressure gasification chamber for five-grained solid fuel of 
the most different provenance and composition. Sulphur contained 
in the fuels is removed as slag by adding CaO forming CaS. The 
liquid iron in the circuit is heated to about 1,600°C in a special 
furnace by the combustion of coal dust blown in with air. 


38767 (UCRL-Trans—11355) Approximate determination of the 
mean cross section of the fire channel in the underground gasification 
of hard coals. Babkin, V.G. Translated from Podzemn. Gazif. Uglei; 
No. 4, 19-23(1957). 15p. Dep. NTIS, PC A02/MF AO1. 

Portions of document are illegible. 

The proposed method is sufficiently fast and accurate for the 
determination of the mean fire channel cross section in inclined 
seams of hard coal, over individual sections of the generator or over 
its entire length. The method can be extended only to analogous 
cases. Since in the calculation of the mean channel cross section for 
generator No. | at Lisichansk, the value proved to be small, there 
are grounds for thinking that, in the gasification of seams with 
analogous conditions, the rocks of the immediate roof collapse 
rapidly and chaotically without hanging or smooth sagging. This is 
shown by the results of an analysis of the rock structure in the 
immediate roof and of the rocks’ behavior in UGC, and by the data 
obtained on opening up generator No. 1. The rocks of the immediate 
roof in the region of Lisichansk station are of sedimentary origin and 
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have a layered structure with many bedding planes represented by 
organic matter, mica, and other rocks. All this makes them easier to 
break up and accelerates their collapse into the gasified space. Rapid 
destruction of the roof rocks is promoted by the high temperatures 
in the fire channel (1000 to 1500°C), which lead to a breakdown of 
the rocks’ internal molecular lattice. In addition to this, as a result of 
the heating of the carbonaceous material at the bedding planes and 
vapor formation, the rock stress reaches incomparably higher values 
than in the case of rock pressure alone in mining excavation. Further 
confirmation of a rapid and chaotic collapse of the immediate roof 
with the formation of very small fire channels comes from visual 
observations, plotting, and analysis of the gasified space during the 
opening of generator No. 1. These show that the slag mass consists 
of the rocks of the immediate roof in the molten or fired state or in 
the form of heated fragments. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 38732, 38751, 38805, 38821, 
39403, 39854 


38768 (EPRI-AF—710) Economic screening evaluation of up- 
grading coal liquids to turbine fuels. Final report. Dabkowski, M.J.; 
Heck, R.H.; Perrella, A.V.; Schreiner, M. Jr.; Stein, T.R. (Mobil 
Research and Development Corp., Paulsboro, N.J. (USA). Process 
Research and Technical Service Div.). Mar 1978. 76p. Dep. NTIS, 
PC A05/MF AOl. 

The objective of this study was to estimate the cost of 
upgrading coal liquids to turbine fuels. Processing requirements were 

on experimental fixed bed hydroprocessing data developed 
under Mobile/EPRI Project RP 361-2. Costs were estimated for a 20 
MB/SD hydrotreater including waste water treater and sulfur plant 
using both utility and equity methods of financing. The economic 
bases were supplied by EPRI to be consistent with other EPRI coal 
liquefaction plant evaluations. The costs of upgrading the five coal 
liquids from the H-Coal and Solvent Refined Coal (SRC) processes 
varied from $0.34 to $2.59/MMBTU of liquid fuel product with 
utility financing (1976 dollars, 0 percent/year inflation) and $0.36 to 
$2.87/MMBTU with equity financing (1980 dollars, 5 percent/year 
inflation). Cost is a function of the raw coal liquid quality and the 
hydroprocessing severity necessary to achieve a given product qual- 
ity. Approximately one-half of the processing cost is for hydrogen 
input; the other half is about equally divided between capital recov- 
ery and operating costs. Capital investment ranged from $39 MM to 
$273 MM for utility financing (1976 dollars) and $45 MM to $308 
MM for equity financing (1980 dollars). 


38769 (FE—496-T17) Solvent Refined Coal (SRC) process: trace 
elements. Research and development report No. 53; interim report No. 
26. Volume III. Pilot plant development work. Part 6. The fate of 
trace elements in the SRC process for the period August 1, 1974—July 
31, 1976, Filby, R.H.; Shah, K.R.; Hunt, M.L.; Khalil, S.R.; Sautter, 
C.A. (Washington State Univ., Pullman (USA). Nuclear Radiation 
> Apr 1978. Contract EX-76-C-01-0496. 178p. PCA 09/MF 
AO0l. 


Results are presented of a study of the distribution and fate of 
34 trace elements in the Solvent Refined Coal Process at the pilot 
plant located at Fort Lewis, Washington. Neutron activation analy- 
sis was used to determine Ti, V, Ca, Mg, Al, Cl, Mn, As, Sb, Se, Hg, 
Br, Co, Ni, Cr, Fe, Na, Rb, Cs, K, Sc, Tb, Eu, Sm, Ce, La, Sr, Ba, 
Th, Hf, Ta, Ga, Zr, and Cu in feed coals, process solvent, Solvent 
Refined Coal (SRC), mineral residues, wet filter cake, by-product 
solvents, process and effluent waters and by-product sulfur. The 
sample points were chosen such that the major process streams were 
adequately described and that the major input and output materials 
were included. Atomic absorption spectrophotometry was used to 
measure the toxic elements Pb, Cd, and Be in plant-derived solvents, 
effluent water and Hamer Marsh water. Specific methods were 
developed for analysis of a wide range of material compositions. The 
neutron activation analysis procedures were divided into short and 
long irradiation procedures for elements with short half lives (less 
than 3 hours) and intermediate to long half lives (8 hours to 5.2 
years). A material balance (or budget) was calculated for each 
element from the concentration data and the yields of each process 
fraction for each equilibrium set in the SRC process. The SRC and 
insoluble residue account for more than 95% of the input of each 
element (except for Hg and Co in Equilibrium Set 1) with other 
process fractions contributing little to the trace element balance. 
——_ for Cl, Br, and Ti, each element was substantially lower in 
the SRC compared to the original feed coal. 


38770 (FE—2003-27) Chemical characterization, handling, and 
refining of solvent refined coal to liquid fuels. Final report. Givens, 
E.N.; Collura, M.A.; Alexander, W.; Greskovich, E.J.; Engelman, 
C.D.; Wetherington, J.B.; Clump, C.W.; Levy, E.K. (Air Products 
and Chemicals, Inc., Allentown, Pa. (USA). Corporate Research 
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t.). Sep 1977. Contract EY-77-C-01-2003. 297p. Dep. NTIS, PC 
A13/MF A0Ol. 

Solvent refined coal (SRC) products from the Wilsonville, 
Alabama and Tacoma, Washington liquefaction facilities were char- 
acterized by a broad range of chemical methods. Analytical proce- 
dures were established to analyze feed and products from the hydro- 
processing of these SRC materials in a unit designed and built 
specifically for processing residual materials. Authentic and synthet- 
ic filtrates were pr upflow in hydrogen over three different 
commercially available catalysts. Residual (greater than 850°F boil- 
ing point) SRC conversions up to 46 wt percent were observed 
under typical hydrotreating conditions on authentic filtrate over a 
cobalt molybdenum catalyst. A synthetic filtrate comprised of creo- 
sote oil containing 52 wt percent Tacoma SRC was used for evaluat- 
ing nickel molybdenum and nickel tungsten catalysts. Nickel molyb- 
denum on alumina catalyst converted more 850°F + SRC, consumed 
less hydrogen and produced a better product distribution than nickel 
tungsten on silica alumina. Net solvent make was observed from 
both catalysts on synthetic filtrate whereas a solvent loss was ob- 
served when authentic filtrate was hydroprocessed. Products were 
characterized by a number of analytical methods. The storage and 
handling characteristics of solvent refined coal were investigated 
with emphasis placed on properties important in the use of SRC as a 
solid fuel in existing coal fired power plants. A comprehensive 
review of research performed on SRC utilization for power plant 
applications was performed. Experiments on SRC consolidation, 
particle adhesion in pneumatic transport, and weathering were con- 
ducted. The first two of these phenomena are responsible for prob- 
lems encountered in recent studies of grinding, bin flow, pneumatic 
transport and combustion. 


38771 (FE—2034-10) Catalytic hydrogenation of coal-derived 
liquids. Interim report for the period January 1978 through March, 
1978. Berg, L.; McCandless, F.P. (Montana State Univ., Bozeman 
(USA)). Mar 1978. Contract EX-76-C-01-2034. 42p. NTIS, MF A001. 

Portions of document are illegible. 

With the COED pyrolysis oil, eight cobalt-nickel-molybde- 
num on alumina-silica supported catalysts were fabricated and evalu- 
ated for their desulfurization, denitrogenation and hydrocracking 
ability. Partial data obtained to date is too scattered to draw firm 
conclusions. Eleven continuous runs were made with PAMCO 
Solvent Refined Coal Vacuum Flash Feed at 450°C, 1000 psig, 
10,000 ft* of He per bbl. of oil and liquid hourly space velocities of 1 
to 2. The best desulfurization was obtained with a NiO, CoO, MoOs 
on alumina, the best denitrogenation with a similar impregnation on 
alumina-silica. With SYNTHOIL, two continuous flow runs made at 
450°C, 800 psig, 10,000 ft* of Hz per bbl. of oil and liquid hourly 
space velocities of 1 to 2 indicate that he best hydrodesulfurization 
catalyst, about 64%, is Cyanamid’s HDS-9A -E '/:.6" nickel molyb- 
date on alumina and the best hydrodenitrogenation catalyst, about 
43%, is Shell's 324-E-'/:¢"” nickel molybdate on alumina. Higher 
temperature (500 to 550°C) hydrocracking gives a greater yield of 
lower boiling liquids but is accompanied by excessive carbon lay- 
down on the catalyst. 


38772 (FE—2260-19) H-Coal Pilot Plant. Phase II, construction 
and Phase III, operation. Monthly report No. 19, March 1978. (Ash- 
land Synthetic Fuels, Inc., Ky. (USA)). 20 Apr 1978. Contract EX- 
76-C-01-2260. 141p. NTIS, MF AO1. 

Portions of document are illegible. 

During March, inclement weather and poor site conditions 
continued to limit the progress of the construction subcontractors. 
Combined sections 100, 200, and 400 of the pilot plant are 34.9% 
complete as of March 21, 1978. Of the six environmental permits 
required for the H-Coal plant, two have been approved, three are 
being reviewed, leaving one on solid waste dis; to be submitted. 
The waste oil recovery unit contract (HC-34) has been approved by 
DOE and was signed on March 23, 1978. Requisitions ane been 
issued for all major equipment items. The computer program for 
predicting pilot plant flows based on yields and — parameters 
1s complete. This program will now be used to establish flows for the 
Illinois coal case based on PDU yields. Recommendations were 
provided to the Engineering Department on the most efficient 
method of achieving flow control at a constant feed rate in the 
hydroclone system. 


38773 (FE—2353-2) EDS coal liquefaction process development. 
Phase IIIA. Quarterly technical progress report, January 1—June 30, 
1976 1976. Fant, B.T. (Exxon Research and Engineering Co., Bay- 
town, Tex. (USA). Baytown Research and Development Div.). Oct 
1977. Contract EX-76-C-01-2353. 431p. Dep. NTIS (US Sales Only), 
PC Al9/MF AO1. 

With the EDS Process, coal conversion decreases sharply 
with decreasing Solvent Quality Index (SQI) for values of SQI less 
than 3.0. Conversion is virtually independent of Solvent Quality 
Index for SQI greater than or equal to 3.0. Yields of hydrocarbon 
gas, chemical gas and water are independent of SQI. The conversion 
debit incurred with a low-quality solvent can be regained by de- 
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creasing the liquefaction space velocity (increasing residence time). 
Liquefaction yields, however, remain significantly lower than liquid 
yields from a higher quality solvent. Studies of spent recycle solvent 
hydrogenation using different catalyts have shown that Ni/Mo alu- 
mina catalysts are preferred over other types. Preliminary determi- 
nation of catalyst deactivation rates indicates that a catalyst life of 
one year is achievable. Studies in which a standard bench-scale 
hydrogenation reactor and a simulated commercial scale hydrogena- 
tion reactor were compared indicate that both types of reactors 
provide identical process variable information. Calcium carbonate 
deposition in the liquefaction reactor has been identified as the cause 
of operational problems encountered when processing Wyoming 
coal. An integrated mathematical model of the EDS Process is 80 
percent complete. The model utilizes mathematical descriptions of 
individual subsections of the process and will be used for future 
design and process research studies. 


38774 (FE—2353-6) EDS coal liquefaction process development: 
Phase IIIA. Quarterly technical progress report, July 1—September 
30 1976. Fant, B.T. (Exxon Research and Engineering Co., Bay- 
town, Tex. (USA). Baytown Research and Development Div.). Nov 
oy Contract EX-76-C-01-2353. 235p. Dep. NTIS, PC All/MF 
AOl. 

Solvent quality studies in the 50 lb/day Recycle Coal Lique- 
faction unit have established a strong dependence of recycle solvent 
quality on coal conversion over a range of solvent quality and 
processing conditions. The one ton/day Coal Liquefaction Pilot 
Plant is scheduled to start up after being down for six months; new 
equipment was installed to improve unit operations and to conduct 
special engineering studies. Comparison of two commercial hydro- 
treating catalysts (Ni/Mo and Co/Mo) using a spent recycle solvent 
from CLPP indicates that the Ni/Mo catalyst (HDS-9A) remains the 
preferred catalyst for solvent hydrogenation. Formation of calcium 
carbonate during liquefaction of Wyoming coal has produced oper- 
ational problems. Attempted solutions to these problems are dis- 
cussed. Drum quantities of CLPP naphtha were distilled into narrow 
boiling range fractions for gasoline product quality blending studies. 
A recycle simulation run was completed on the Continuous Stirred 
Coking Unit. A study of the potential variation in required price (or 
cost) of coal liquids from the Illinois Commercial Study Design has 
shown that the variables having the largest effect on product cost 
are the financing method (debt/equity split), relative escalation rates, 
extent of government assistance, and potential effects of maturing 
technology. The basic LP model formulation for the EDS Process 
Alternatives Model is nearing completion. Work is underway to 
define the distillation characteristics of heavy coal liquids. Earlier 
work at Baytown showed that coal liquids behave differently from 
petroleum hydrocarbons during distillation. Hence, our existing hy- 
drocarbon correlations are inaccurate for coal liquids. Work is 
underway to prepare samples for this experimental program. 


38775 (FE—2353-9) EDS coal liquefaction process development: 
Phase IIIA. Annual technical progress report, 1 January—31 Decem- 
ber 1976. Fant, B.T. (Exxon Research and Engineering Co., Bay- 
town, Tex. (USA). Baytown Research and Development Div.). Dec 
1977. Contract EX-76-C-01-2353. 352p. Dep. NTIS (US Sales Only), 
PC Al16/MF AOl. 

Development operations in the EDS (Exxon Donor Solvent) 
coal liquefaction process involved the operation of recycle liquefac- 
tion units, a one ton per day pilot plant, bench-scale experiments and 
units for the coking and gasification of coal liquefaction bottoms. 
Yields and the performance of various solvents were studied in the 
recycle system; the effect of catalysts on solvent hydrogenation was 
studied to determine catalyst life, preferred catalysts and preferred 
operating conditions. The physical properties and chemical analyses 
of the coal liquids produced were determined as an aid in deciding 
on uses, refining procedures, equipment design for using coal liquids, 
etc. The design and economics of a commercial plant was investigat- 
ed with some special studies into potential cost reductions and as an 
aid in guiding laboratory work. Certain engineering and alternative 
processing procedures were inyestigated and evaluated. (LTN) 


38776 (FE—2588-3) Study of ebullated bed fluid dynamics for 
H-coal. Quarterly progress report No. 1, August 22—November 30, 
1977. Vasalos, I.A.; Bild, E.M.; Evans, T.D.; Shields, S.E.; Tatter- 
son, D.F.; Wallin, C.C. (Amoco Oil Co., Naperville, Ill. (USA). 
Research and Development Dept.). Dec 1977. Contract EF-77-C-01- 
2588. 119p. Dep. NTIS, PC A02/MF AO1. 

A study has been undertaken with the objective of defining 
the hydrodynamic properties of gas-liquid-solid systems as related to 
the H-coal process. To date, pertinent literature information on such 
systems has been reviewed and a cold flow system is being designed. 
A progress report on the technical progress of the various phases of 
the design and construction work has been presented. 


38777 (FE—2893-3) EDS coal liquefaction process development: 
Phase IIIB. Quarterly technical progress report, July 1—September 
30, 1977. Epperly, W.R. (Exxon Research and Engineering Co., 
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Florham Park, N.J. (USA)). Dec 1977. Contract EF-77-A-01-2893. 
256p. Dep. NTIS (US Sales Only), PC A12/MF AO1. 

A process variable study with Wyoming Coal in the 50 
pound-per-day Recycle Coal Liquefaction Unit (RCLU-1) showed 
that conversion of Wyoming coal is greater than for Illinois coal at 
equivalent conditions. However, Wyoming coal required more 
severe liquefaction conditions to maximize liquids yield at 840°F and 
Wyoming coal requires more severe liquefaction conditions to facili- 
tate residual bottoms handling equivalent to that of Illinois coal. 
Preliminary data from a Ni/Mo-10 catalyst activity maintenance 
study showed that the temperature increase required (TIR) is 0.33°F 
per day at a space velocity 50 percent greater than the commercial 
study design value. Work is continuing on development of a lique- 
faction model for Wyodak subbituminous coal. EDS liquids pro- 
duced from Wyoming subbituminous coal contain approximately 0.1 
wt percent sulfur. This is explained by the lower sulfur content of 
Wyoming coal compared to Illinois coal. Caustic treating removed 
98 percent of all phenolic compounds from EDS naphthas. Storage 
stability tests showed that coal liquids may not be stable at elevated 
temperatures. The Integrated Coking/Gasification Pilot Plant (IKG) 
was operated for the first time in the FLEXICOKING process 
mode on liquefaction vacuum bottoms. Gasifier slagging was en- 
countered but is attributed to an inadvertent high temperature excur- 
sion. A screening study was completed to define the economics of 
increasing liquefaction reactor pressure from about 1500 psi to 2500 
psi He partial pressure (3125 psig total pressure). The increased 
liquid yield obtained at the higher pressure is not sufficient to 
compensate for the significant increase in investment required to 
achieve the higher pressure operation. (LTN) 


38778 (LBL—5982, pp 88-100) Chemical process research and 
development program. 1976. 

In Energy and Environment Division annual report, 1976. 

Research that might result in substitute fuels to replace petro- 
leum and natural gas include: selective hydrogenation of coal, ag- 
glomeration of ash in solvent-refined coal, coal liquefaction by 
catalytic hydrogenation in organic-inorganic liquid mixtures, en- 
hanced recovery with mobility and reactive tension agents, ethanol 
production by fermentation and from cellulose, and studies of lignin- 
degrading fungi and delignification of cellulosic materials. (DLC) 


38779 (LBL—6807) Catalytic conversion of solvent refined coal 
to liquid products. Tanner, K.I.; Bell, A.T. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Feb 1978. Contract W-7405- 
ENG-48. 98p. Dep. NTIS, PC A05/MF AOI. 

Thesis submitted by K.I. Tanner to Univ. of California, 
Berkeley. 

Catalytic reactions of solvent refined coal (SRC) were studied 
using mixed metal oxide and low melting Lewis acid catalysts in 
extracting solvent media. From characterization of the benzene- and 
cyclohexane-soluble products, ZnCl, and SnClz. were determined to 
be the most effective at hydrogenating and solubilizing SRC while 
assisting in heteroatom removal. ZnClz and SnClz were also found to 
be more effective at producing oil-like products rather than alphal- 
tene-like products. Further enhancement of the solubilization of 
SRC could be achieved by the addition of isopropanol to the Lewis 
acid-substrate-solvent reaction mixture. Dry HCl was also investigat- 
ed for its effect on the solubilization of SRC. Characterization of the 
solubilized products and residues was performed by elemental analy- 
sis, ‘H-NMR, and gel permeation chromatography. Investigations 
were performed to determine what effect reaction temperature, 
hydrogen pressure, and catalyst loading had on the yield of soluble 
products as well as the chemical analyses of the products. The 
results showed that the conversion of SRC to soluble products 
increases monotonically with hydrogen pressure and catalyst load- 
ing. The effect of temperature is not as straightforward. 


38780 (ORNL/TM—6277) In-service inspection of the dissolver 
tank in the Solvent-Refined Coal Pilot Plant at Wilsonville, Alabama. 
Snyder, S.D.; Leslie, B.C. (Oak Ridge National Lab., Tenn. (USA)). 
Apr 1978. Contract W-7405-ENG-26. 21p. Dep. NTIS, PC A02/MF 
AOl. 

A team consisting of a penetrant inspector and a metallogra- 
pher from Oak Ridge National Laboratory (ORNL) visited the 
Solvent-Refined Coal (SRC) Pilot Plant at Wilsonville, Alabama, to 
perform in-service inspection of accessible process surfaces in the 
top part of the centrifugally cast type 310 stainless steel dissolver 
tank, its type 347 stainless steel bolting flange, and the flange cover 
plate. This team and the staff of the plant developed suitable clean- 
ing and surface preparation methods in the field. Visual and dye- 
penetrant examination located surface cracks, which were also repli- 
cated in plastic for laboratory metallographic examination. Cracks 
were found around two nuts that had been welded to the inside of 
the flange cover plate for attachment of surveillance specimens, and 
also on the top surface of the flange. No cracks were found on the 
inside of the flange, and weld attaching it to the type 310 stainless 
- — tank, or the accessible portions on the inside wall of 
the tank. 
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38781 Process for producing low-sulfur liquid and solid fuels 
from coal. Owen, H.; Venuto, P.B.; Yan, T.Y. (to Mobil Oil Corp.). 
US Patent 4,077,866. 7 Mar 1978. Filed date 1 Oct 1976. 18p. 

An improved process for the conversion of coal to low-sulfur 
products is disclosed wherein coal is heated with a liquid phase coal 
dissolution solvent, which is preferably a heavy aromatic petroleum 
solvent, in the presence of a solid, sulfur scavenger such as iron. 
Improved separation of inorganic solids, including both coal-derived 
and solvent-derived sulfur combined with the scavenger, is obtained 
by using a light cycle-oil modified slurry settler operation followed 
by separation. Vacuum distillation of the filtrate provides a low- 
sulfur solid which is used directly as fuel or coked to form low-sulfur 
distillates and coke. The scavenger is separated from other inorgan- 
- regenerated, and recycled. Moderate amounts of fuel gas are also 
ormed. 


38782 GE pilot plant gasifies all coal types and grades without 
pretreatment. World Coal; 4: No. 3, 27(Mar 1978). 

A pilot-scale coal gasification plant at General Electric 
Company's Research and Development Center, Schenectady, New 
York, is converting more than three-quarters of a ton of low-grade 
coal per hour into 100,000 cubic feet of fuel gas suitable for running 
electric power plants. GE is also going to test new ideas for coal 
feeding and stirring the reacting mixture to prevent caking. One 
unique approach will be the use of an extruder to feed coal continu- 
ously into the pressurized gasifier through a gas-tight seal, much as 
toothpaste is squeezed from a tube. The 6-inch-diameter rod of fuel 
that leaves the extruder is comprised of a mixture of fine coal 
particles and tar (the latter is a by-product of the gasification 
process). Once inside, the rod is broken into chunks to form the bed 
being gasified. 


PYROLYSIS AND CRACKING 


38783 (FE—2030-TR2) Characteristics of chars produced by 
pyrolysis following rapid heating of pulverized coal. Nsakala, N.; 
Walker, P.L. Jr.; Essenhigh, R.H. (Pennsylvania State Univ., Uni- 
versity Park (USA). Coal Research Section). Feb 1977. Contract 
EX-76-C-01-2030. 170p. Dep. NTIS, PC A08/MF AO1. 

A 5.08-cm id pyrolysis furnace has been used to study pyroly- 
sis following rapid heating of size graded pulverized coal particles as 
a function of isothermal pyrolysis time (0.018 to 1.025 second), 
particle size (SO to 181 ym), and parent coal (three lignites). The 
following experimental conditions were kept constant: Coal feed rate 
approximately equal to 0.5 g/min; volumetric flow rate of nitrogen 
temperature = 808°C, and pressure = atmospheric. Under these 
conditions the heating rate of the coal particles in the pyrolysis 
furnace was of the order of 8 x 10° °C/second. The experimental 
results show: (i) a monotonic change in the physical properties of 
chars with increasing pyrolysis time; (ii) some dependence of weight 
loss (i.e. VM _ yield) on particle size; (iii) that the three lignites 
undergo pyrolysis to a comparable extent, presumably because of 
their similar initial chemical composition; (iv) an appreciable influ- 
ence of temperature and heating rate on weight loss in the Parr VM 
crucible; and (v) a significant influence of the mode of pyrolysis (i.e. 
entrained vs fluid bed) on the nature of the char produced. The 
results from a theoretical treatment of the problem of gas-solid 
interactions suggest that, in the pyrolysis furnace, all coal particles 
smaller than 200 xm in diameter are heated from their initial room 
temperature to the predetermined gas temperature of 808°C so fast 
oe no appreciable gradient is established between their surface and 
their center. 


38784 (ORNL/MIT—261) Characterization of porous catalysts 
and catalyst-support interactions. Abadi, M.J.; Geary, C.T.; Sung, 
W.F. (Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). 
School of Chemical Engineering Practice). 28 Nov 1977. Contract 
W-7405-ENG-26. 29p. Dep. NTIS, PC A03/MF AOl1. 

A commercial pelleted catalyst (6 percent SiO. on AlOs) was 
used. Nitrogen adsorption increased after extensive outgassing at 
successively higher temperatures (25 to 400°C). The apparent Brun- 
auer-Emmett-Teller (BET) specific surface area increased from 175 
to 205 m*/g for greater degrees of degassing. This increase was due 
to flexing of the matrix with little or no micropore generation. 
Hysteretic capillary condensation of the nitrogen in the mesoporous 
intracrystalline voids was noted to be little affected by the residual 
adsorbed species. Mass-spectrometric monitoring of the thermal 
desorption revealed that only H2O (95 percent), CO2 (5 percent), and 
CO, Nz (0.75 percent) were evolved. Kinetic evaluation of the 
desorption process indicates two mechanisms of release of these 
chemisorbed species, one in play below 200°C and the other pre- 
dominating above 200°C. Heats of immersion of these outgassed 
samples in water further aid in understanding the dehydration- 
rehydration processes involved. Comparisons with results of other 
work are presented. The surface of the alumina seems to be altered 
appreciably by the silica component. The energetic analyses indicate 
a drastic reduction of the surface hydroxyl component so prevalent 
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on pure alumina surfaces. Extensive hydration via hydrogen bonding 
does occur, and the nature and amount of surface available are 
markedly altered. 


BY-PRODUCTS 


38785 Coal tar as a fuel. Taylor, I. Power Plant South. Afr.; 39, 
42, 45, 47(Feb 1978). 

Coal tar has been used as a fuel since almost the first days of 
coal carbonization, but it was not until World War II that specifica- 
tions to British standards were drawn up. The various grades of fuel 
are identified by the letters “CTF” followed by a number. The 
grades range from CTF 50 to CTF 400, which is a hard pitch at 
ambient temperature. In most countries, CTF 200 is the most com- 
monly-used grade of fuel. All liquid fuels require, for efficient and 
complete combustion, to be atomised effectively. For heavy fuels, 
such as CTF 200, it is of utmost importance that the fuel reaches the 
burner at the correct atomising temperature, as failure in this regard 
can lead to poor combustion, bad flame pattern, smoke emission and 
possible carbon deposition upon the burner block. The ideal tem- 
perature (and, thus, viscosity) of CTF 200 is 95°C. Coal tar fuels 
produce an intensely luminous flame with an emissivity factor of 
over 0.9. This results in an exceptionally high heat transfer rate via 
the radiation of the flame. 


38786 Method for the production of raw materials containing 
high-grade carbon black. Rothbuehr, L.; Srika, W.; Fritz, W. (to 
DEGUSSA Deutsche Gold- und Silber-Scheideanstalt (Germany, 
F.R.)). German(FRG) Patent 2,547,679/A/. 28 Apr 1977. 22p. (In 
German). 

The steadily increasing demand from the tire industry for 
carbon black has led to a shortage of carbon black raw material, 
which was worsened by the energy crisis. The invention therefore 
concerns a process where instead of products stemming from oil, 
bituminous coal tar is used as raw material for carbon black. Earlier 
experiments in this direction did not lead to successful use, owing to 
the poor abrasive qualities of the carbon black obtained. Ground 
bituminous coal tar is produced here, using light steam cracker oil. 
From the resulting mixture, suspended particles are separated by 
centrifuging or filtration before the coking stage. This mechanical 
treatment produces carbon black equal to that from anthracene oil, 
which is regarded as the best carbon black raw material. 


38787 Red color given by coal-tar phenols and aqueous alkalies 
isolation of a quinone derived from a 
tetrahydroxytetramethylbipheny!. Baker, W.; Miles, D. J. Chem. Soc.; 
2089-2096(1955). 

Coal tars, particularly those derived from the low-tempera- 
ture, carbonization of coal, give red or red-brown colors with 
aqueous alkalies. It was earlier postulated that the red color was 
produced by the oxidative coupling in alkaline solution of a homoca- 
techol and derivative of resorcinol. The present study was con- 
cerned with the products derived from the oxidative coupling of 
2,3,5-HO(Mez)CsH2OH (1) and 3,2,6-HO(Mez)-CsH2OH (II) in alka- 
line solution. 


PROPERTIES 


REFER ALSO TO CITATION(S) 38770, 38773, 38774, 38775, 
38776, 38779, 38783, 38863, 38980, 38981, 41186, 41199 


38788 (DOE/ET—0045) Analyses of tipple and delivered sam- 
ples of coal collected during fiscal year 1977. Janus, J.B. (Department 
of Energy, Washington, D.C. (USA). Div. of Solid Fuels Mining 
and Preparation). Apr 1978. 17p. NTIS, MF AO1. 

Portions of document are illegible. 

This Bureau of Mines publication updates a series of reports 
on the quality of coal purchased under specifications for Govern- 
ment use. Listed are analytical data on the composition and quality 
of tipple and delivered samples of coal collected during fiscal year 
1977. Tipple samples were collected by Bureau personnel and a 
Commercial laboratory under a Government contract. They repre- 
sent the production, on a specified day, of the coals as commercially 
prepared at the mine. Delivered coal was sampled at destination by 
installation personnel, and all samples were analyzed in the Bureau 
Laboratory, located in Pittsburgh. 


38789 (EPRI-FP—708) Characterization of fly-ash and related 
metal oxides using Auger Electron Spectroscopy. Final report. Powell, 
R.A.; Spicer, W.E. (Stanford Univ., Calif. (USA). Stanford Elec- 
tronics Labs.). Feb 1978. 124p. Dep. NTIS, PC A06/MF AO1. 

It has long been recognized that the behavior of fly-ash in 
electrostatic precipitators is strongly influenced by its surface prop- 
erties. Unfortunately, conventional methods that have been used for 
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ash analysis (e.g., wet chemical, neutron activation, atomic absorp- 
tion spectroscopy) measure bulk rather than surface composition. 
The major objective of this project was to study fly-ash and its basic 
metallic constituents with emphasis upon a determination of surface 
properties. Auger Electron Spectroscopy (AES) with high spatial 
resolution (approximately 3 ym) was the primary technique em- 
ployed and enabled the outermost atomic layers of individual fly-ash 
microparticles to be analyzed. By the simultaneous use of AES and 
ion-sputtering, the variation of chemical composition with depth into 
the ash could be obtained. Analysis of ash topography by Scanning 
Electron Microscopy (SEM) and of surface composition by X-ray 
Photoemission Spectroscopy (ESCA) and Secondary Ion Mass 
Spectrometry (SIMS) were also performed. A significant result of 
the study is that sulfur appears to be highly concentrated—probably 
as a sulfate—in the surface region of the coal fly-ash samples studied 
(the outermost 100 to 300 Angstroems). Such elemental surface 
predominance suggests that the behavior of coal fly-ash in particu- 
late hardware as well as its impact on health and the environment 
may be different from that which conventional bulk analysis would 
predict. In addition to communicating specific results, the present 
report is intended to serve as a manual comprising guidelines for the 
characterization of fly-ash using Auger Spectroscopy as well as 
informing the general reader about the Auger technique and related 
modern surface spectroscopies. 


38790 (FE—2030-TR4) Effect of cation exchange on the subse- 
quent reactivity of lignite chars to steam. Hippo, E.J.; Walker, P.L. 
Jr. (Pennsylvania State Univ., University Park (USA). Coal Re- 
search Section). Mar 1977. Contract EX-76-C-01-2030. 147p. Dep. 
NTIS, PC A07/MF AO1. 

The purpose of this investigation is to determine the role 
which cations in coal play in the subsequent reactivity of chars. It is 
hoped that this investigation will aid in an understanding of the 
catalytic nature of inorganic constituents in coal during its gasifica- 
tion. It was found that increased heat treatment temperature de- 
creased reactivity. The decrease in reactivity was shown to be due, 
at least in part, to the changes in the nature of the cation with 
increased heat treatment temperature. Reactivity was found to be a 
linear function of the amount of Ca(+ +) exchange on the deminera- 
lized coal. The constant utilization factor over the wide range of 
loadings employed indicated that below 800°C the calcium did not 
markedly sinter. Potassium, sodium, and calcium-containing chars 
were found to be much more reactive than the iron and magnesium- 
containing chars. However, the iron and magnesium containing 
chars were more reactive than chars produced from the deminera- 
lized coal. The iron char was highly active at first but the iron phase 
was quickly oxidized to a comparatively unreactive yFe2O3-FesO, 
phase. The state of magnesium was found to be MgO. Sodium and 
calcium were equally active as catalysts but not as active as potas- 
sium. 


38791 (MERC/TPR—78/1) Mineral characterization of flui- 
dized-bed combustion aerosol ash—Montana Rosebud sub-bituminous 
coal, Mazza, M.H.; Green, D.A.; Paris, M.W.; Newton, G.J. (De- 
partment of Energy, Morgantown, W.Va. (USA). Morgantown 
Energy Research Center). Apr 1978. 22p. Dep. NTIS, PC A02/MF 
AOl. 


Bulk and aerosol flyash samples from the MERC 18” atmos- 
pheric fluidized bed combustor have been characterized by three 
analytical techniques: X-ray fluorescence spectrometry (XRF) for 
elemental analysis, x-ray powder diffraction (XRD) for mineral 
identification and scanning electron microscopy/x-ray emission 
(SEM) for regional and surface analysis. The combustion tests were 
carried out on Montana Rosebud sub-bituminous coal with limestone 
added as a sulfur sorbent. Bulk samples were removed from the bed 
and particle collecting devices. Aerosol sampling from the effluent 
stream was conducted by the Lovelace Inhalation Toxicology Re- 
search Institute. The results of these analyses indicate that (1) the 
fluidized-bed flyash is not composed of spherical, homogeneous 
particles, but irregularly shaped particles; (2) particle size distribu- 
tions of the aerosols may exhibit multimodal behavior; (3) excess 
calcium from the bed may react with the aluminosilicate flyash to 
form crystalline calcium aluminosilicates; and (4) calcium sulfate 
predominates in the small particles. 


38792 (ORNL/MIT—264) Surface properties of coal. Sundberg, 
D.G.; Abadi, M.J.; Giroux, M.S. (Massachusetts Inst. of Tech., Oak 
Ridge, Tenn. (USA). School of Chemical Engineering Practice). 20 
rosy 1977. Contract W-7405-ENG-26. 26p. Dep. NTIS, PC A03/MF 
AOl. 

High-volatile, bituminous coal from Bruceton, Pa., which had 
been ground, sieved, vacuum dried (100°C), and stored in dry 
nitrogen, was examined. Typically, this material absorbed very little 
Nz (-196°C), corresponding to 4 m?/gm Brunauer-Emmett-Teller 
(BET) area, whereas large amounts of CO2 (-78°C) were sorbed, 
corresponding to an apparent BET area of 144 m*/gm. CO: sorption 
seems to involve an apparent second-order chemical interaction with 
the semi-rigid network matrix of the coal as noted by isotherms 


COAL AND COAL PRODUCTS 3803 


constructed at several temperatures. Enhanced sorption was noted at 
lower temperatures in agreement with physical adsorption processes. 
The inert vapor SFg showed little or no affinity for the coal at 
higher temperatures where CO, sorption was appreciable. Analyses 
of thermal desorption mass spectrometry found only H2O (95%), 
CO, Ne, and CO2 evolved below 100°C. At high temperatures, 
increased amounts of alkanes were detected, with a significant 
amount of HCl noted above 175°C. These outgassed samples were 
wetted by water in the calorimeter. Some of the heat of immersion 
was evolved slowly and revealed different mechanisms for samples 
degassed above or below 100°C. Markedly less heat was evolved for 
samples treated above 200°C where the matrix structure had been 
altered by plastic flow. 


38793 (ORNL/MIT—266) Surface properties and reactions of 
coal. Alger, M.M.; Chow, O.K.; Khan, M.Z. (Massachusetts Inst. of 
Tech., Oak Ridge, Tenn. (USA). School of Chemical Engineering 
Practice). 1 Mar 1978. Contract W-7405-ENG-26. 34p. Dep. NTIS, 
PC A03/MF AOl. 

Studies were done on a high-volatile A-Bituminous Illinois 
No. 6 coal which had been stored and ground under argon. Brun- 
auer-Emmett-Teller (BET) surface areas of 2.8, 128, and 68.2 m?/g 
were calculated from Ne (-196), CO2 (-78), and H2O (20°C) isoth- 
erms. The large disparity in the apparent BET surface areas is 
attributed, in part, to varying chemical affinities between the adsor- 
bate and coal. Kinetic studies showed that first- and second-order 
and Elovich kinetic models linearized data at different adsorbate 
pressures. Desorption studies made with a mass spectrometer 
showed that hydrocarbons were evolved in increasing amounts and 
molecular weights at outgassing temperatures greater than 100°C. 
The existence of a nonlinear relation between sample weight and 
gases evolved, or sample-size effect, was found in samples that had 
been outgassed at temperatures above 100°C. Heat-of-immersion 
studies showed that the total heat of immersion remained relatively 
constant to 100°C where it then changed in a manner consistent with 
the observed sample-size effect. The slow heat of immersion exhibit- 
ed different trends above and below 100°C, which was consistent 
with the discontinuity occurring at 100°C observed in almost all the 
results obtained. 


38794 (ORO—S5020-2, pp 71-83) Photochemical H atoms as a 
structural probe of the surface of coal. Mains, G.J.; Sundaram, M.S.; 
Solomon, J. (Oklahoma State Univ., Stillwater). 15 May 1977. 

In Photohydrogenation of aerocolloidal coal dust. Final 
report, January 1, 1976—May 15, 1977. 

Hydrogen atoms, produced by the mercury photosensitization 
of He, were made to interact with coal dust, -53 to +38 microns, at 
200°C in a flow reactor. Illinois No. 6, Pittsburgh HiSeam, and 
Utah-Emery coals produced a large number of products in the C, to 
Cs range. Wyoming-Wyodak coal was considerably less reactive. 
The kinetic, quantitative, and structural implications of these results 
are discussed. Experimentation with different reactor conditions 
continues. 


38795 (ORO—5020-2) Photohydrogenation of aerocolloidal coal 
dust. Final report, January 1, 1976—May 15, 1977. Mains, G.J. 
(Oklahoma State Univ., Stillwater (USA). Dept. of Chemistry). 15 
May 1977. Contract EY-76-S-05-5020. 87p. Dep. NTIS, PC AOS/MF 
AOl. 

A photo-reactor capable of generating approximately 101° 
hydrogen atoms/cc has been designed and partially tested in the 
temperature range 25°C to 250°C. Photoproduced hydrogen atoms 
yielded virtually no volatile products from Illinois No. 6 coal, -50/ 
+38 microns in size, at ambient temperatures but considerable C2 - 
Cs hydrocarbons near 200°C. Pittsburgh HiSeam and Utah-Emery 
coal gave similar results but sub-bituminous Wyoming-Wyodak was 
unreactive. Progress in studying the hydrogen atom - coal dust 
interaction by T.O.F. mass spectrometry is described. The T.O.F. 
mass spectrometer has been interfaced with the gas chromatographs 
for photo-product identification and is ready for use. Ancillary 
research on solvent extractive quenching of flash-heated coal is 
reported and slurry-stability implications are discussed. Two append- 
ed reports have been entered individually into EDB and ERA. 


38796 Method for fluorinating coal. Huston, J.L.; Scott, R.G.; 
Studier, M.H. (to Energy Research and Development Administra- 
tion). US Patent 4,073,624. 14 Feb 1978. Filed date 21 Dec 1976. 4p. 

PAT-APPL-752,946. 

Coal is fluorinated by contact with fluorine gas at low pres- 
sure. After partial fluorination, when the reaction rate has slowed, 
the pressure is slowly increased until fluorination is complete, form- 
ing a solid fluorinated coal of approximate composition CF;.55Hbo.1s. 
The fluorinated coal and a solid distillate resulting from vacuum 
pyrolysis of the fluorinated coal are useful as an internal standard for 
mass spectrometric unit mass assignments from about 100 to over 
1500. 
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38797 Coal tar pitch. Interrelations between properties and utili- 
zation of coal tar pitch. Collin, G.; Koehler, H. (Ruetgerswerke 
A.G., Duisburg (Germany, F.R.)). Erdoel Kohle, Erdgas, Petrochem. 
Brennst.-Chem.; 30: No. 6, 257-263(Jun 1977). (In German). 

Coal tar pitch is won as a highly aromatic, thermoplastic 
residue by destillating coal tar. In this paper the structure as well as 
the chemical and physical data of this pitch are introduced. In 
addition to this the actual as well as possible applications are 
indicated. For example, the pitch can be used for the production of 
binders, e.g. for electrodes and road construction as well as in 
combination with plastics for the production of insulating material 
and corrosion protection material. 


38798 Strength characteristics of U.S. coals. Atkinson, R.H.; Ko, 
H.Y. (Univ. of Colorado, Boulder). pp 2B3.1-2B3.6 of Energy re- 
sources and excavation technology. Wang, F.D.; Clark, G.B. (eds.). 
Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

Results of a triaxial testing program are reported involving 
coal from West Virginia, Pennsylvania, New Mexico, Utah, Wyo- 
ming and Montana. The coal samples from all of the locations were 
tested in the same laboratory with similar handling and preparation 
procedures. Five of the coals were tested in a NX sized cell while 
the sixth was tested in an EX cell. Post-peak or residual data was 
obtained for four of the coals. The strength results were subjected to 
a polynomial curve fitting analysis. A straight line fit yielding values 
of the Mohr constants c and Phi was found to adequately fit both the 
peak and residual strength data. A constant relation between peak 
and residual angles of friction was observed. The values of c and Phi 
obtained for the six U.S. coals tested are presented and compared 
with previously published data on British coals. Significant differ- 
ences are noted leading to the conclusion that caution is advised in 
adopting British mine design formulas and practice to U.S. condi- 
tions. 


38799 Relationship between the ultimate compressive strength of 
cubes and cylinders for coal specimens. Townsend, J.M.; Jennings, 
W.C.; Haycocks, C.; Neall, G.M. III; Johnson, L.P. III. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg). pp 4A6.1-4A6.6 of 
Energy resources and excavation technology. Wang, F.D.; Clark, 
G.B. (eds.). Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

Most equations being used in the U.S. for determining the 
strength of coal pillars require the testing of cubical specimens. In a 
virgin coal field or the interior of a large mining property, the 
specimens usually available for strength determination prior to 
mining are obtained from exploration boreholes. The diameter of the 
core recovered from diamond boreholes is generally insufficient to 
prepare cubical specimens and, therefore, cylindrical specimens are 
tested. It is a reasonable assumption that specimens of equal loading 
area have the same ultimate compressive strength when relating the 
strengths of cubical and cylindrical specimens. Research was con- 
ducted to determine the validity of this assumption. Over 200 
specimens from nearly all major deep coal seams in the U.S. were 
tested to obtain the results presented. Cubes and cylinders with a 
loading area ranging in size from 3 to 16 in.” have been tested. A 
relationship between the cubical and cylindrical specimens is given; 
and an example for determining pillar sizes using strength data 
obtained from exploration boreholes is outlined. 


38800 Electrokinetic behavior and flotation of oxidized coal. 
Wen, W. University Park, PA; Pennsylvania State Univ. (1977). 
343p. University Microfilms Order No. 77,23,287. 

Thesis (Ph. D.). 

The surface oxidation characterization was accomplished by 
electron microprobe examination, infrared spectroscopy, x-ray dif- 
fraction, emission spectroscopy and atomic absorption. The coals 
studied ranged from lignite to anthracite in rank and were oxidized 
in a laboratory oxidation oven. The specific electrokinetic method 
used was electrophoresis. The study on the restoration of the floata- 
bility of oxidized coal is an attempt to further correlate the floatabi- 
lity of oxidized coal with its electrokinetic behavior. All three types 
of flotation collectors; cationic, anionic and nonionic, were tested in 
conjunction with a frother. A model of selective flotation of oxidized 
coal is postulated on the basis of the electrokinetic results for 
oxidized coal, hydrocarbon oil droplets and flotation collectors. The 
optimal selective flotation of oxidized coal will occur at the isoelec- 
tric point (IEP) of the oxidized coal. To achieve this at the coal 
surface it is necessary to have either the adsorption of heavy metal 
hydroxide prior to flotation, or the adsorption of commercial hydro- 
carbon oil droplets which contain positively charged organic func- 
tional groups during flotation. Oxidized coal becomes more hydro- 
phobic at its IEP because most of its surface is relatively non- 
polarizable. In contrast, pyrite and ash minerals have relatively 
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polarizable surfaces and remain depressed even when they are at an 
IEP. Flotation recovery increased by as much as 20 percent in the 
presence of F** at 10-* molar compared to the recovery without the 
ferrous ions. The mechanism whereby a slight oxidation may in- 
crease coal floatability in oil flotation is discussed. The possible 
separation of oxidized coal from unoxidized coal is also discussed. 


38801 Gas emission characteristics of coal and methods of deter- 
mining the desorbable gas content by means of desorbometers. Winter, 
K.; Janas, H. (Westfaelische Berggewerkschaftskasse Mine Ventila- 
tion Testing Center, Bochum, Ger.). pp V7.1-V7.15 of 16th interna- 
tional conference on coal mine safety research. Preprints. Brinkley, 
R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of Mines ([nd)). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The amount of methane released by coal after its removal 
from the adsorption equalization pressure is dependent on the origi- 
nal methane content, the specific properties of the coal and also its 
mesh size, temperature and the time. Investigation of the methane 
released by coal samples, using an isobaric desorbometer enabled an 
estimate to be made of the desorbable methane content of coal 
sampled from a new coal face, with adequate accuracy, at the point 
where the sample was taken. By this method, the time required to 
determine the desorbable gas content by examination in the labora- 
tory could be avoided. This evaluation should be simplified by using 
a direct reading desorbometer which is now being developed. Also 
the variation of methane desorption rate with time determined an 
important parameter, the k/sub (t)/ value, which identifies the 
outgassing property of the coal. The k/sub (t)/ value can already be 
used to identify underground coal having a tendency to outbursts of 
gas, so that the necessary precautionary measures can be taken 
immediately. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 38823, 40547 


38802 (ANL/ECT—3(App.E)) Environmental control implica- 
tions of generating electric power from coal. 1977 technology status 
report. (Southern Research Inst., Birmingham, Ala. (USA)). Dec 
1977. Contract W-31-109-ENG-38. 260p. Dep. NTIS, PC Al2/MF 
AOl. 

This report is an in-depth review and analysis of particulate 
control technologies applicable to coal-fired utility boilers. Sources 
and characteristics of fly ash, applicable emission regulations, and 
measurement techniques are also discussed. Available control tech- 
nologies (electrostatic precipitators, fabric filters, and wet scrubbers) 
are described in detail. In each case, the theory of operation, factors 
affecting performance, representative installations, costs, and second- 
ary environmental impacts are analyzed. Techniques under develop- 
ment for improving the performance or extending the capabilities of 
existing technologies are described. Advanced alternative technol- 
Ogies now in the research stage are also evaluated. 


38803 (BNL—23580) Sulfur control in coal-fired power plants: a 
probabalistic approach to policy analysis. Morgan, M.G.; Morris, 
S.C.; Meier, A.K.; Rish, W.R. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Sep 1977. Contract EY-76-C-02-0016. 17p. Dep. NTIS, 
PC A02/MF AOI. 

The optimum level of sulfur pollution for a coal fired power 
plant is the point where the sum of societal costs due to pollution 
and control costs is minimized. This basic microeconomic concept 
has been of limited practical value due to considerable uncertainty in 
estimating both costs. A probabalistic approach is used to character- 
ize these uncertainties quantitatively for a hypothetical 1000 Mw/ 
sub e/ plant located near Pittsburgh, Pennsylvania. Only mortality 
effects within a distance of 80 km of the plant have been included. 
The results allow explicit consideration of attitude toward risk and 
appropriate level of investment to prevent deaths. Limitations of the 
findings are discussed. Implications are described for policy based on 
alternative sets of values and assumptions. 


38804 (CONF-740790—1) Operating and capital costs of produc- 
ing fired structural products from waste coal ash. Report No. 98. 
Humphreys, K.K. (West Virginia Univ., Morgantown (USA). Coal 
Research Bureau). Oct 1974. 14p. (CONF-741011—2). Research 
Bureau, Morgantown, WV. 

From 18. meeting of the American Association of Cost Engi- 
neers; Los Angeles, CA, USA (Jul 1974). 

A major deterrent to the use of the coal in boiler systems is 
the emission of finely divided flyash (pulverized fuel ash) from the 
exhaust stacks. When pulverized coal is fired in an electric utility 
boiler, about 70—80 percent of the ash is collected by mechanical or 
electrical means. The remaining 20—30 percent is collected in the 
furnace bottom. Capital investment required to collect ash and the 
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resulting operating costs often add substantially to the cost of using 
coal as a fuel. In addition, large costs are incurred in disposing of the 
ash. In an effort to develop new and expanded uses for flyash, the 
Coal Research Bureau of West Virginia University under contract to 
the U.S. Office of Coal Research has been studying the problems of 
ash utilization. This research has resulted in the development of a 
highly profitable process for manufacturing brick, block, and other 
structural products containing over 97 percent coal ash. The process 
is gaining commercial acceptance in the U. S., Canada, and Europe 
and promises to be a major new use for waste coal ash. The present 
paper reviews the technology of the process and presents a cost 
engineering analysis of its economic potential including both capital 
and operating costs. 


38805 (CONF-780305—13) Studies for design of a solid waste 
management program. Jones, H.T.; Braunstein, H.M.; Boegly, W.J. 
Jr. (Department of Energy, Washington, D.C. (USA). Div. of Coal 
Conversion; Oak Ridge National Lab., Tenn. (USA)). 1978. Contract 
W-7405-ENG-26. 12p. Dep. NTIS, PC A02/MF AOl1. 

From Division of fuel chemistry meeting; Anaheim, CA, 
USA (12 Mar 1978). 

Passage of the Resource Conservation and Recovery Act (PL 
94-580) in October 1976 will have far-reaching consequences for 
many solid-waste producing industries including future coal conver- 
sion facilities. Since little is known about the potential environmental 
problems from conversion wastes, a study is under way to evaluate 
landfill methods for disposal of these wastes. Residues from pilot 
plant and commercial processes are being characterized in a 3-tiered 
testing program which incorporates initial laboratory leaching stud- 
ies, field-scale lysimeter testing and a full-scale landfill experiment. 
The information will lead to engineering design of safe, economical, 
solid-waste landfills for demonstration plants. 


38806 (EPRI-FP—13-SY(Vol.1)) Evaluation of three 20 MW 
prototype flue gas desulfurization processes. Final report. Rush, R.E.; 
Edwards, R.A. (Southern Co. Services, Inc., Birmingham, Ala. 
(USA)). Mar 1978. 77p. Dep. NTIS, PC A05/MF AOl1. 

The two 40 mW (nominal) Babcock and Wilcox pulverized- 
coal-fired boilers at the Scholz Electric Generating Station of Gulf 
Power Company were retrofitted with three 20 megawatt prototype 
flue gas desulfurization processes. These processes were: (1) A 
concentrated-mode, lime-regeneration sodium/calcium dual alkali 
process supplied by Combustion Equipment Associates, Inc./Arthur 
D. Little, Inc. (2) The CHIYODA THOROUGHBRED 101 (CT- 
101) process supplied by Chiyoda International Corporation, a sub- 
sidiary of Chiyoda Chemical Engineering and Construction Compa- 
ny, Ltd. (3) The Foster Wheeler Energy Corporation/Bergbau- 
Forschung GmbH dry adsorption process supplied by Foster Wheel- 
er Energy Corporation. This report summarizes the performance of 
these processes during an evaluation program conducted during 
1975 and 1976. 


38807 (FE—2549-12) Development of potential uses for the resi- 
due from fluidized bed combustion processes. Minnick, L.J. (Energy 
Research and Development Administration, Washington, D.C. 
(USA)). Nov 1977. Contract EF-77-C-01-2549. 44p. Dep. NTIS, PC 
A03/MF AOl1. 

Continued laboratory testing of FBC residue samples has 
identified the basic engineering characteristics of the material for 
eventual use in structural fill or landfill applications. Ongoing study 
of the runoff and leachate characteristics of FBC materials in their as 
received, beneficiated, and stabilized conditions will provide a broad 
range of proper data needed to anticipate a full variety of probable 
disposal applications. Analysis of the lime content and cementing 
activity of various fractions of FBC materials indicate that certain 
components of these materials can be separated to recover a product 
of high residual lime content, while other fractions exhibit very 
favorable cementitious properties. Thus far, application studies have 
indicated that the use of FBC residue as a component of stabilized 
road base compositions and structural shapes appear very promising. 
The material also appears suitable as sorbent in SO/sub x/ scrubber 
reactions, for neutralization of acidic trade wastes, and in the dewa- 
tering and stabilization of sludge and slurry wastes. 


38808 (NP—23105) Production of forty percent core area flyash 
brick using a lignite flyash, and a northern West Virginia flyash, and a 
Western Kentucky flyash. Report No. 112. Slonaker, J.F. (West 
Virginia Univ., Morgantown (USA). Coal Research Bureau). Oct 
1975. 15p. Virginia Univ., Morgantown. 

The American Society for Testing and Materials (A.S.T.M.) 
is presently considering revisions to A.S.T.M. specifications for 
brick which will permit the use of coring up to 40 percent of the 
brick cross-sectional area in any plane parallel to the bearing surface. 
In flyash brick the reduced solid volume and thinner cross-sectional 
area will result in a lighter unit weight and should also result in 
improved thermal insulating properties which are a vital considera- 
tion in view of the current energy shortage. The reduced solid 
volume and thinner cross-sectional area also affects the sodium 
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silicate requirements and other variables in the batch composition. 
This report discusses the results obtained by varying the sodium 
silicate content and other variables in tests at a pilot plant operated 
by the Coal Research Bureau, West Virginia University, under a 
contract to Energy Research and Development Administration— 
Fossil Energy. Each of the three flyashes tested: a lignite, one from 
northern West Virginia, and one from western Kentucky will be 
discussed individually. 


38809 (NTIS/PS—77/0922) Fly ash. Volume 1. 1964—1975 (ci- 
tations from the NTIS data base). Report for 1964—1975. Smith, M.F. 
(National Technical Information Service, Springfield, Va. (USA)). 
Nov 1977. 195p. NTIS PC NO1/MF NO1. 

Federally-funded research citations cover studies on air pollu- 
tion, material recovery, ash utilization, corrosion, ash conditioning 
and disposal, combustion modification, and ash use as an aggregate 
or soil stabilizer. (This updated bibliography contains 190 abstracts, 
none of which are new entries to the previous edition.) 


38810 (NTIS/PS—77/0923) Fly ash. Volume 2. 1976—October 
1977 (citations from the NTIS data base). Report for 1976—October 
1977. Smith, M.F. (National Technical Information Service, Spring- 
field, Va. (USA)). Nov 1977. 132p. NTIS PC NO1/MF NO1. 

Government-sponsored research on fly ash generation, collec- 
tion, disposal, and use is cited in the compilation. Studies on dust 
collection devices, filters, precipitators, and scrubbers are included. 
Additives for fly ash conditioning and combustion modification are 
studied, as well as fly ash analysis and sampling and fly ash related 
pollution sampling. The use of fly ash in soil stabilization, roads, 
cements, construction materials, and as absorbents are also covered. 
(This updated bibliography contains 127 abstracts, 86 of which are 
new entries to the previous edition.) 


38811 (NTIS/PS—77/0924) Fly ash. Volume 2. 1975—October 
1977 (citations from the Engineering Index data base). Report for 
1975—October 1977. Smith, M.F. (National Technical Information 
Service, Springfield, Va. (USA)). Nov 1977. 192p. NTIS PC NO1/ 
MF NOl. 

Citations of worldwide research on fly ash from fossil fuel 
combustion are included. The studies cover fly ash scrubbing and 
collection, combustion modification, corrosion, ash utilization, 
chemical analysis and conditioning in relation to pollution control. 
The majority of these abstracts deal with electric power plants and 
fly ash use in cement and roadbeds. (This updated bibliography 
contains 185 abstracts, 79 of which are new entries to the previous 
editions.) 


38812 Emissions control R and D for coal-fired power plants. 
Sproull, W.T. J. Air Pollut. Control Assoc.; 28: No. 3, 221-223(Mar 
1978). 

A summary is given of progress reports and theoretical papers 
presented at a symposium organized by the Electric Power Research 
Institute. The symposium, entitled Select Symposium for Electro- 
static Precipitator and Fabric Filter Manufacturers” was attended by 
manufacturers of air pollution control equipment and by experts in 
the field from several universities and research institutions. A signifi- 
cant new development in stack emission control of coal-fired plants 
was described. The device, called a high-intensity ionizer, charges 
the ash particles suspended in the combustion gas issuing from the 
boiler. Because of the increased charge imparted to the ash particles, 
the size and cost of precipitation could be reduced. Equipping old 
precipitators with the new ionizer was said to be less than the cost of 
completely rebuilding the precipitator. Following the symposium, 
participants toured the pilot precipitation experimental facility at 
Arapahoe. 


38813 Catalysis research on the modified Claus process. Dalla 
Lana, I.G. (Univ. of Alberta, Edmonton). Energy Process. /Can.; 70: 
No. 4, 34-36, 38(1978). 

A nonspecific review is presented of a research program 
which was conducted to provide a better understanding of the 
catalytic technology on which the modified Claus process is based. 
Discussed are the equilibrium basis for design, kinetics basis for 
design, and model versus plant performance. (DLC) 


38814 Tapered bed bioreactor. Scott, C.D.; Hancher, C.W. (to 
Energy Research and Development Administration). US Patent 
4,032,407. 28 Jun 1977. Filed date 24 Feb 1976. 10p. 

PAT-APPL-660,902. 

A vertically oriented conically shaped column is used as a 
fluidized bed bioreactor wherein biologically catalyzed reactions are 
conducted in a continuous manner. The column utilizes a packing 
material a support having attached thereto a biologically active 
catalytic material. 


38815 Method for economical extraction of fine-grained coal 
from bituminous coal rocks and washery refuse with simultaneous 
utilization of dead rocks. Ihlefeld, K.H. German(FRG) Patent 
2,551,101/A/. 18 May 1977. 5p. (In German). 
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By the proposed process, the waste products of coal cleaning 
plant are used with the aid of cheap sorting processes for manufac- 
turing ceramic products, preferably lightly granulated ones. The 
waste products are dried for this purpose and are ground to < 4,000 
Blaine. The resulting dust is subjected to separation in a flow of air, 
where the coal or rock portion in the product can be set. The coal 
dust obtained can be introduced into the process for drying and 
combustion. Only well known equipment is used for carrying out 
this process. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 38769, 38802, 38807, 38834, 
38844, 38845, 38856, 38860, 39005, 39006, 40542, 40684, 41432, 
41436, 41438, 41440, 41466, 41511, 41519 


38816 (CONF-770136—, pp 5p, Section 6, Paper 1) Clean Air 
Act standards and requirements. Reich, E.E. 1977. 

From Coal production, use and financing conference; Wash- 
ington, DC, USA (25 Jan 1977). 

In Conference on coal production, use, and financing. 

The national ambient air quality standards required by the 
clean Air Act are described briefly. Implementation plans to achieve 
any improvement in air quality needed to attain and maintain the 
ambient standards were required to be determined by the states (or if 
the state plan was deficient, EPA would promulgate one). This 
process is essentially complete, but in a few cases litigation is 
involved presently. New source performance standards have been 
established by the Administrator of EPA and are described briefly. 
A special compliance date extension has been provided for some 
power plants required to convert to coal from oil or natural gas; in 
other cases present plans have been certified or notice given that 
compliance date extension is not permissible. (LTN) 


38817 (CONF-7706107—, pp 92-99) Mined-land reclamation po- 
tential in the Northern Great Plains. Power, J.F.; Sandoval, F.M.; 
Ries, R.E. (Agricultural Research Service, Mandan, ND). 1977. 

From 73. meeting of the Rocky Mountain Coal Mining Insti- 
tute; Vail, CO, USA (26 Jun 1977). 

In Proceedings of the seventy-third regular meeting of the 
Rocky Mountain Coal Mining Institute. 

In arid and semiarid regions, successful revegetation is essen- 
tially a problem of creating a plant-rooting medium that will effec- 
tively store precipitation where it falls, and conserve this water in 
the plant root zone in a manner that will enhance its efficient 
utilization by productive plant species. If this objective is successful- 
ly accomplished, then the productive potential determined by the 
available natural resources and local climate can be achieved on this 
land. The conservation ethic dictates that the natural resources in 
Northern Great Plains ecosystems be preserved or reconstructed 
after mining. Mining activities will not affect climate appreciably. 
Available research indicates that the soil resources can be saved and 
respread without appreciably diminishing their ability to produce 
vegetation. Disruption of both the groundwater and surface water 
resources usually occurs during mining, but the latter can be re- 
stored by proper earth-moving activities. The problem of restoring 
groundwater has not been solved. In many instances however, 
removal of this resource has limited economic consequences because 
of the poor quality of the water involved. The vegetative resources 
can be duplicated and frequently improved in terms of potential 
economic use for man and animal, but at present, we do not have the 
technology to restore the native mixed prairie of the Northern Great 
Plains in less than a generation. Vegetation that can be established in 
its place will probably be more productive, but will require more 
skillful management to maintain this productivity. The reclamation 
procedures currently required in most states appear adequate for 
initial restoration of plant growth potentials, but many problems 
remain which require additional research. 


38818 (CONF-7706107—, pp 108-112) Blade design can reduce 
reclamation costs. Howland, J.W. (Pittsburg and Midway Coal 
Mining Co., Kansas City, MO). 1977. 

From 73. meeting of the Rocky Mountain Coal Mining Insti- 
tute; Vail, CO, USA (26 Jun 1977). 

In Proceedings of the seventy-third regular meeting of the 
Rocky Mountain Coal Mining Institute. 

Results of field tests on area-mined spoil banks, coupled with 
theoretical approaches, have confirmed the need for blades and 
attachments for crawler type tractors that will work efficiently in 
the short distance (less than 50 ft.) horizontal relocation range. The 
two blades which have shown the greatest promise to work in this 
limited distance area are the 48 ft. angle blade mounted on Side by 
Side Cat D9H tractors and the narrow, (13 ft.) deep "U” reclamation 
blade designed by Balderson Inc. for use with the Cat D9H tractor. 
Due to the fact that dirt moving conditions change drastically as 
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area-mined spoil banks are leveled and shaped, no single blade or 
earth-moving crawler tractor system works at peak efficiency 
through all phases of the land reclamation effort. Consideration 
should be given by operators towards “changing gears” or changing 
blades as dirt moving conditions move y veg eey from very short 
(less than thirty feet) to longer pushes (fifty feet and more). The 
savings to be realized from such an approach are real and were 
proven in the reclamation of 1431 acres of area-mined spoil. As the 
coal mining industry expands to meet the fossil fuel energy require- 
ments of our nation, it is equally important that we conserve increas- 
ingly scarce diesel fuel by providing the proper tools and attach- 
ments to permit our crawler tractors to operate at peak performance 
efficiency in carrying out the land reclamation phase of the mining 
effort. 


38819 (DOE/EDP—0013) Environmental Development Plan 
(EDP). Coal gasification p FY 1977. (Department of Energy, 
Washington, D.C. (USA)). Mar 1978. 84p. Dep. NTIS, PC A05/MF 
AOl. 

The environmental development plan (EDP) for coal gasifica- 
tion has been formulated in accordance with the requirements and 
objectives of ERDA Immediate Action Directive (IAD) No. 0500-4, 
issued December 14, 1976. It is also responsive to ERDA’s environ- 
mental responsibilities mandated by the National Environmental 
Policy Act (NEPA) of 1969, which requires that Federal agencies 
consider the potential environmental effects of their proposed ac- 
tions at the earliest possible time. ERDA’s responsibility to develop 
environmentally acceptable energy technologies was defined further 
in the Energy Reorganization Act of 1974 and the Federal Nonnu- 
clear Energy Research and Development Act of 1974. ERDA 
therefore has the responsibility to identify, characterize, analyze, and 
assess the environmental impacts of its technology processes, and 
develop appropriate control and treatment systems, so that commer- 
cialized technologies will be environmentally acceptable. These 
EDP’s are being distributed so that all having interests and responsi- 
bilities may assist in a planned revision and update. 


38820 (EPA—600/7-77-007) Interagency Energy/Environment 
R and D Program. Stryker, S.; Spewak, B. (Environmental Protec- 
tion Agency, Washington, D.C. (USA). Office of Research and 
Development). Mar 1977. 22p. Protection Agency, Washington, DC. 

EPA, in its role as coordinator of the Federal Interagency 
Energy/Environment R and D Program, will continue to work 
toward increased domestic energy development within acceptable 
social, economic, and environmental limits; promote coordination 
and communication among researchers and managers in all partici- 
pating agencies; employ a simple, common sense R and D planning 
structure; carry out policy recommendations of the Interagency 
Task Forces; and schedule energy/environment R and D to support 
development of the domestic coal reserve as quickly and cleanly as 
possible. 


38821 (FE—496-T 16) Solvent Refined Coal (SRC) process: envi- 
ronmental program. Research and development report No. 53, interim 
report No. 25. Volume III. Pilot plant development work. Part 5. 
Environmental program for the period January 1, 1972—June 30, 
1977. (Alsid, Snowden and Associates, Bellevue, Wash. (USA)). Mar 
1978. Contract EX-76-C-01-0496. 82p. Dep. NTIS, PC A05/MF 
AOl. 

This report summarizes the environmental program under the 
Solvent Refined Coal (SRC) Contract from January 1, 1972, through 
June 30, 1977. Three major areas are included in the program. They 
are: air quality, water quality, and foliage effects. Baseline studies of 
air and water quality were performed before the pilot plant was 
constructed. Studies made during plant operation indicate that the 
pilot plant had virtually no measureable impact on air and water 
quality in the surrounding environment. Foliage studies made during 
plant operation at areas that would be receptors of plant emissions 
and at control areas indicate that the pilot plant operation has had no 
discernable effect upon the vegetation. Monitoring studies will con- 
tinue throughout the pilot plant operation. 


38822 (NP—22834) Hydrogeologic aspects of existing and pro- 
posed strip coal mines near Decker, southeastern Montana. Bulletin 
97. Van Voast, W.A.; Hedges, R.B. (Montana Bureau of Mines and 
Geology, Butte (USA)). Dec 1975. 35p. Bureau of Mines and Geolo- 
gy, Butte. 

Coal beds near Decker are important sources of ground water 
for stock and domestic wells. Water levels in observation wells have 
declined more than 10 feet within 11/2 miles west of an active mine 
there. Water-level declines east of the mine have been restricted 
because of recharge induced from the Tongue River Reservoir. 
Effluent from the active mine is a mixture of local ground waters. 
Dissolved-solids concentrations in the effluent waters have de- 
creased from origina! values of about 2,000 mg/I in early 1972 to 
about 1,400 mg/l in early 1975. Similarly, SAR values for the 
effluent have decreased from about 20 to about 10, and the water 
would now be usable for irrigation of mine spoils. Two proposed 
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additional mines near Decker will, if developed, create additional 
changes in groundwater flow and quality. Mining in the three areas 
would physically remove nine water wells; water-level declines 
would cause about five others to become nonproductive. When 
mining has been completed, water levels in affected wells will rise 
toward pre-mining levels. Ground-water flow patterns toward the 
reservoir will resume, but chemical quality of the ground water will 
remain permanently changed. Ground-water flow rates through the 
mined areas would not exceed about 3.6 cfs; average dissolved-solids 
concentration would be about 2,250 mg/l. Value of the reservoir 
water for irrigation and for fish and wildlife would not be impaired 
by the post-mining waters. No reasonable final use of the mined 
areas would create significantly different final hydrogeologic condi- 
tions. 


38823 Effect of mine wastewaters on the water quality of the 
Ol'Khovoye reservoir. Soboleva, I.M. Gidrobiol. Zh.; 11: No. 4, 101- 
104(1975). 

The wastewaters of 42 mines flow into the Ol’Khovoye 
River, on which the reservoir is located, in the Donersk Region. The 
chemical composition of the mine waters is characterized by high 
mineralization and high content of chlorides, sulphates and sodium. 
In order to improve the water quality of the reservoir, mine 
wastewaters should be treated in settling ponds or at local plants, 
tributary channels should be cleaned, water-protection zones should 
be organized, antierosion measures should be implemented and fresh 
water should be released from the N.Donets-Donbas canal. Analysis 
of bacterial heterotroph content and coli-titre indicated an intensive 
self-purification process in the reservoir. 


38824 (NP—23152) Reclamation at Big Brown Steam Electric 
Station near Fairfield, Texas: geologic and hydrologic setting. Henry, 
C.D.; Kaiser, W.R.; Groat, C.G. (Texas Univ., Austin (USA). 
Bureau of Economic Geology). 1976. 12p. of Economic Geology, 
Austin, TX. 

Two major environmental problems can arise from area strip- 
ping operations. First, the land is severely disrupted. Where reclama- 
tion is not practiced, an impenetrable topography is created; the land 
is of little or no use. Aside from aesthetic considerations, the severity 
of this problem depends on the suitability of the land for other uses 
before mining. The second problem is that materials formerly buried 
beneath the surface are brought to the surface and into contact with 
the atmosphere: if the overburden and coal or lignite are high in 
sulfur and the climate is humid, sulfuric acid can be produced. The 
end result is a barren landscape on which nothing will grow and 
which yields polluting acidic waters to area streams or to ground 
water. If the overburden is low in sulfur, natural vegetation may 
slowly reestablish itself on its own or after some fertilization. Recla- 
mation techniques that segregate and save topsoil (where it is worth 
saving), and bury sulfurous materials under replaced topsoil are able 
to return the land to a productive and aesthetically pleasing state. 
The reclamation and environmental programs at the Big Brown 
mine site are described briefly. 


38825 (PB—273559) Slippery Rock Creek acid mine waste stud- 
ies for the Appalachian regional commission. Final report. Patrick, R. 
(Academy of Natural Sciences of Philadelphia, Pa. (USA). Div. of 
Limnology and Ecology). Apr 1974. 139p. NTIS PC A07/MF AOl. 

The impact of coal mine drainage on aquatic flora and fauna 
in the Slippery Rock Creek near Butler, Pennsylvania was studied 
by a team of limnologists. The results show that acid mine wastes 
have a severe effect upon the aquatic ecosystems in streams and that 
this effect was mainly due to the low acidic pH created by the waste 
and the high amount of iron present. It was shown that intermittent 
discharges of acid mine wastes, wherein the stream waters return to 
a pH above 6, do not have nearly as severe an effect as when the 
waste is continual. If corrective measures are to be taken and 
become effective, the pH should be maintained at a level above 6 
and floc due to the precipitation of iron should be retained in a basin 
and not allowed to enter the stream proper. 


38826 (PB—273917) Economic and social indicators with refer- 
ence to land use in subsidence-prone areas in northeastern Pennsylva- 
nia. Volume I. General findings and recommendations. Final report. 
Fawcett, A.H. Jr.; Aamot, J. (Marcou, O'Leary and Associates, 
Washington, D.C. (USA)). 31 May 1975. 150p. NTIS PC A07/MF 
AOl. 


The report includes an inventory and analysis of socioeco- 
nomic and land-use data for a seven-county region which covers 
most of the Anthracite Region of northeastern Pennsylvania. Condi- 
tions of potential land subsidence due to underground coal-mine 
collapse are related to land-use and other settlement characteristics. 
A series of possible actions, including prohibition or relocation of 
development, requirements for subsidence-resistant construction, 
land stabilization of areas or individual sites, and subsidence insur- 
ance, is proposed for a series of different land-use and subsidence- 
vulnerability combinations. The report concludes that subsidence 
vulnerability is so widespread that land-use planning cannot by itself 
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provide a definitive solution to the problem of potential subsidence 
damage, but must be combined with appropriate building regula- 
tions, stabilization, and insurance programs, as well as effective state 
policy on land-use in critical areas. In addition, more specific re- 
search on the nature and location of subsidence is necessary. 


38827 (PB—273918) Economic and social indicators with refer- 
ence to land use in subsidence-prone areas in northeastern Pennsylva- 
nia. Volume II. Suggested land use plans. Final report. Fawcett, A.H. 
Jr; Aamot, J. (Marcou, O'Leary and Associates, Washington, D.C. 
(USA)). 31 May 1975. 42p. NTIS PC A03/MF AO1. 

The report describes recommended land-use plans developed 
in connection with a study of social, economic, and land-use factors 
in subsidence-prone areas of Northeastern Pennsylvania. These land- 
use plans are intended to demonstrate methods for applying subsi- 
dence-vulnerability data to the land-use planning process. It will be 
seen, however, that the broad extent of subsidence vulnerability and 
the large area units for which vulnerability data have at this stage 
been collected make detailed application of these data to land-use 
plans very difficult. 


38828 (PB—274108) Mine subsidence information center. Final 
report. (Economic Development Council of Northwestern Pennsy]l- 
vania, Avoca (USA)). Jun 1977. Contract ARC-74-10/CO-2555-73-I- 
302-0611. 47p. NTIS PC A03/MF AO1. 

This report is a summary of the two-phase effort to set up a 
Mine Subsidence Information Center work program between the 
Appalachian Regional Commission and the Economic Development 
Council of Northeastern Pennsylvania. Three objectives were con- 
sidered in this effort: (1) Establishment of a mine subsidence research 
center and the collection, summarization, and dissemination of infor- 
mation concerning mine subsidence; (2) the provision of an effective 
mechanism to implement the plans and recommendations developed 
under the prior ARC-EDCNP contract for a mine subsidence infor- 
mation center; and, (3) the presentation to public officials, business, 
and civic groups of the results of the mine subsidence studies. 


38829 Pyrite morphology in lignitic coal and associated strata of 
east Texas. Arora, H.S.; Dixon, J.B.; Hossner, L.R. (Texas A and M 
Univ., College Station). Soil Sci; 125: No. 3, 151-159(Mar 1978). 

Scanning electron micrographs of pyrite separated from ligni- 
tic coal show the occurrence of several morphological forms of 
simple and compound particles. Porous and nonporous particles of 
pyrite occur as irregular grains. Individual pyrite crystals are some- 
times scattered on the surfaces of grains. Framboids of individual 
pyrite crystals are porous and weakly aggregated into spheroids that 
are commonly 20 to 50 ym in diameter. Polyframboids are made up 
of framboids cemented together into irregular aggregates. Pyrite 
microcrystals are 0.25 to 1.5 ym across and, thus, have a large, 
exposed surface area. These findings suggest that sulfide oxidation 
and acidity formation will proceed at a relatively rapid rate when 
pyritic mine spoil is exposed to weathering forces. 


38830 Effects of wetting agents on water infiltration into water- 
repellent coal mine spoils. Miyamoto, S. (Texas A and M Univ., 
College Station). Soil Sci.; 125: No. 3, 184-187(Mar 1978). 

Improved water infiltration may enhance revegetation of 
water-repellent coal mine spoils. Commercially available wetting 
agents were therefore studied for their effect on increasing infiltra- 
tion. The tested wetting agents include linear sulfonate (anionic), 
alkyl polyethylene glycol ether (nonionic), and ethoxolated alcohol 
(nonionic) compounds. The infiltration tests were performed under 
greenhouse conditions for soil-applied as well as water-applied wet- 
ting agents. Results indicate that in both cases the sulfonate com- 
pound, but not necessarily the others, improves infiltration. 


38831 Land subsidence related to brown coal open cut operations 
Latrobe Valley, Victoria, Australia. Gloe, C.S. (State Electricity 
Commission, Victoria, Australia). pp 399-407 of Land subsidence 
symposium. Paris; International Association of Hydrological Sci- 
ences (1977). 

From 2. international symposium on land subsidence; Ana- 
heim, CA, USA (10 Dec 1976). 

See CONF-761217—. 

The winning of brown coal for the production of electrical 
energy in Victoria has involved the development of large and deep 
open cuts in the Latrobe Valley. The brown coal occurs as thick 
seams beneath a thin cover of sands and clays in the Tertiary 
Gippsland basin, one of the coastal artesian basins of Australia. In 
order that the coal may be excavated under safe operating condi- 
tions, it is necessary to reduce the piezometric levels of aquifers 
beneath the coal seams. The normal ground movements associated 
with open cuts, particularly in relatively unconsolidated sediments, 
have been experienced, but, in addition, widespread subsidence has 
taken place. The field evidence indicates that the increased effective 
stresses resulting from the widespread lowering of artesian pressures 
and of ground water levels adjacent to open cuts have induced 
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consolidation of strata and so have been responsible for the regional 
subsidence. 


38832 Characteristics of subsidence due to underground coal 
mining at Newcastle, New South Wales. Kapp, W.A. (Broken Hill 
Proprietary Co., Ltd., Wollongong, New South Wales). pp 409-421 
of Land subsidence symposium. Paris; International Association of 
Hydrological Sciences (1977). 

From 2. international symposium on land subsidence; Ana- 
heim, CA, USA (10 Dec 1976). 

See CONF-761217—. 

Ground movements occur when fluids or minerals are mined 
from beneath the surface and a subsidence bowl or trough subse- 
quently forms over the extraction. The characteristics of all subsi- 
dence bowls and troughs include the vertical and horizontal dis- 
placements of points on the surface, the change in the slope of the 
surface, and the tensile and compressive strains. The magnitudes and 
development of these elements vary with the depth of cover, the 
geological environment, and with the extent and rate of mineral 
extraction. Subsidence surveys are being carried out over areas of 
underground coal extraction in the Newcastle district, 160 km north 
of Sydney. The investigations in one area showed the development 
of the subsidence, slope, and strain at the surface as the extracted 
area increased. The maximum principal strains were determined at 
various stages of extraction. The characteristics of the subsidence 
trough over coal extraction were similar to those of the subsidence 
bowl over extraction of oil at Long Beach, even though the maxi- 
mum subsidence at Long Beach was 8 times greater. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 38854 


38833 (CONF-770136—, pp 22p, Section 2, Paper 1) Assess- 
ment of coal resources. Murphy, Z.E. (Bureau of Mines, Washington, 
DC). 1977. 

From Coal production, use and financing conference; Wash- 
ington, DC, USA (25 Jan 1977). 

In Conference on coal production, use, and financing. 

Until recently there had been little incentive to categorize in 
detail our vast coal resources. With increasing limitations being 
placed on coal production and use, and with the realization in recent 
years that we must expand greatly both production and use of coal, 
the need for more detailed appraisals of our coal resources has 
become apparent. A new resource classification system adopted by 
the Bureau of Mines and the U.S. Geological Survey should assist 
both in making these appraisals and in a public understanding of 
them. Already, the Bureau of Mines has used this system to classify 
coal resources according to geographic distribution; coalbed; sulfur, 
ash, and moisture content; and heating values in what is termed the 
reserve base. Before we can make reserve estimates with any degree 
of precision, more coal recoverability information is needed. We 
have determined from the reserve base that we have at least 219 
billion tons, or 300 years of coal at the rate we are using it today. 
Current and pending actions, particularly on environmental matters, 
however, could alter, one way or another, this national coal reserve. 


38834 (CONF-770136—, pp 12p, Section 2, Paper 3) Coal for 
synfuels: resources, reserves, and realities. Margolf, C.W. 1977. 

From Coal production, use and financing conference; Wash- 
ington, DC, USA (25 Jan 1977). 

In Conference on coal production, use, and financing. 

While there are large coal reserves in the USA, those present- 
ly available must be recoverable with present technology, must be 
recoverable at a profit, must not be dedicated to or committed to 
other uses, must be legally available and must be mineable within the 
restrictions imposed by all authorities having jurisdiction and meet- 
ing all the relevent laws, rules and regulations. Much Western coal is 
owned by the Federal government or by Indian tribes, lies under 
privately owned surface or can be mined only subject to restrictive 
surface mining legislation. There are also significant economic re- 
straints applicable to certain deposits or locations (size of deposit, 
water availability, etc.). The technology for coal conversion is here, 
but there are still problems related to money and time. (LTN) 


38835 (CONF-770136—, pp 24p, Section 2, Paper 4) Metallur- 
gia and metallurgical coal. Price, J. 1977. 

From Coal production, use and financing conference; Wash- 
ington, DC, USA (25 Jan 1977). 

In Conference on coal production, use, and financing. 

Premium grade metallurgical coal contains 1 percent or less 
sulfur and 8 percent or less ash; marginal grade contains up to 1.8 
percent sulfur and up to 12 percent ash. Reserves are further 
classified as high-(31 percent* ) medium-(22 to 31 percent) and low 
volatile 14-22 percent) which are ordinarily blended to make coke 
with the desired properties. West Virginia has over half of the 
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premium grade metallurgical reserves, and Eastern Kentucky and 
Virginia have large reserves. The remaining reserves are rather 
scattered. The majority of the better reserves of metallurgical coal 
are controlled by a small number of large coal and steel companies. 
Eighty-five million tons of metallurgical coal was used in the USA 
to make coke in 1976; exports were 65.7 million tons (in addition 117 
million tons of coking coal grades were used by utilities and indus- 
try). (LTN) 


38836 (NP—23081) Technology assessment and forecast. Eight 
report, December 1977. (Department of Commerce, Washington, 
D.C. (USA)). Dec 1977. 143p. $3.75. 

This report comprises three sections: section I continues the 
review of international patenting patterns begun in the last report. 
Section II reviews the results of the recently completed Office of 
Technology Assessment and Forecast study of the extent to which 
the technology disclosed in U.S. patents is available in the non- 
patent literature. Section III presents an assessment of the activity in 
technologies relating to geophysical exploration for hydrocarbons 
(oil, gas, and coal). 


38837 Coal mineral right ownership: San Juan river region, New 
Mexico—Colorado. Denver; Cameron Engineers, Inc. (1978). vp. 


38838 Mining and geology in Tasmania. Aust. Min.; 69: No. 8, 
17-20(Aug 1977). 

The article reviews the basic features of Tasmanian geology. 
A map shows mineral localities. 


38839 Distribution and exploration for minerals in Tasmania. 
Aust. Min.; 69: No. 8, 27-30, 32-33(Aug 1977). 

The article describes the occurrance and production of metal- 
lic and nonmetallic minerals, coal, oil shale, construction materials 
and gemstones. 


38840 Vale of Belvoir reserves now estimated at 500M tons. Min. 
Eng. (London); 136: No. 190, 296-297(Mar 1977). 

The Vale of Belvoir coalfield contains about 500 million tons 
of recoverable reserves in six seams at depths varying between 1300 
and 2790 feet. The present stage in planning the exploitation of these 
reserves is briefly indicated. 


38841 Geology of alternate energy resources in the South-Central 
United States. ——S M.D. (ed.). Houston, TX; Houston Geo- 
logical Survey (1977). 379p. . 

Uranium, lignite, and geothermal resources of the south- 
central United States are considered from four aspects: frontier 
exploration and exploration techniques, trend areas and exploration 
techniques, resources development and utilization, and environmen- 
tal considerations. A separate chapter is devoted to an extensive 
bibliography for each alternative energy source. Separate abstracts 
were prepared for each chapter. (JSR) 


38842 Frontier areas and exploration techniques. Frontier lignite 
exploration in the South-Central United States. Wielchowsky, C.C. 
(Rice Univ., Houston, TX); Collins, G.F.; Gerahian, L.K.; Calhoun, 
E.J. pp 125-159 of Geology of alternate energy resources in the 
South-Central United States. Campbell, M.D. (ed.). Houston, TX; 
Houston Geological Survey (1977). 

Lignite has become a viable alternate energy resource in the 
South-Central United States and has received much attention from 
both industry and the academic community. Studies of Holocene 
fluvial, deltaic, and lagoonal depositional environments can be used 
to construct models of Tertiary depositional systems that contain 
lignite-bearing component facies. These models adequately explain 
the occurrence and properties of near-surface and deep-basin Terti- 
ary lignites in Texas, Arkansas, Louisiana, Alabama, and Mississippi. 
In addition, they offer great potential when used as interpretive tools 
in the initial stages of an exploration program leading to mine 
development. The stages of an effective program include the follow- 
ing: (1) exploration-target selection, (2) reconnaissance exploration, 
(3) detailed exploration, (4) development feasibility study, (5) phase 
one development program, (6) conceptual mine-design study, (7) 
phase two development program, and (8) final development and 
mine design. 


38843 Trend areas and exploration techniques. Occurrence and 
characteristics of Midway and Wilcox lignites in Mississippi and 
Alabama. Self, D.M. (Alabama Development Office, Montgomery); 
Williamson, D.R. pp 161-177 of Geology of alternate energy re- 
sources in the South-Central United States. Campbell, M.D. (ed.). 
Houston, TX; Houston Geological Survey (1977). 

Lignites occur in the Gulf Coastal Plain of Mississippi and 
Alabama in a number of formations ranging in age from Upper 
Cretaceous to Miocene. However, deposits of potential economic 
significance are found only in the Naheola Formation of the Midway 
Group (Paleocene) and in the Nanafalia, Tuscahoma, and Hatchetig- 
bee Formations of the Wilcox Group (lower Eocene), and in undif- 
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ferentiated Wilcox sediments. At the outcrop, the Midway and 
Wilcox Groups attain maximum thickness of about 1,200 feet (366 m) 
and are composed of terrigenous sediments deposited in fluvial, 
deltaic, and shallow marine environments. The sequence in Missis- 
sippi is predominantly fluvial and deltaic, while the equivalent units 
in Alabama accumulated in deltaic and shallow marine environ- 
ments. Lignite in the Midway Group occurs as seams up to 14 ft 
(4.3m) in thickness at or near the top of the Oak Hill Member of the 
Naheola Formation. In the Wilcox Group, lignite is present in the 
Gravel Creek Sand Member of the Nanafalia Formation in eastern 
Alabama, in the upper Nanafalia of east-central Mississippi, in the 
upper Tuscahoma and the Hatchetigbee Formations in east-central 
Mississippi and western Alabama, and in undifferentiated non-marine 
sediments of north-central and northern Mississippi. Lignite in the 
Gravel Creek Sand Member occurs as highly lenticular seams (up to 
40 ft/12.2m thick) which rarely exceed one mile in width. The 
lignites of the upper Nanafalia and the Tuscahoma and Hatchetigbee 
Formations occur as multiple seams within fluvial and deltaic se- 
quences. These seams rarely exceed 10 ft (3.0 m) in thickness and are 
intermediate in areal extent between the Oak Hill seam and lignites 
of the Gravel Creek Sand Member. 


38844 Selected lignite bibliography. pp 203-212 of Geology of 
alternate energy resources in the South-Central United States. 
Campbell, M.D. (ed.). Houston, TX; Houston Geological Survey 
(1977). 

An extensive bibliography covering the topics of lignite ex- 
ploration, development and utilization, and environmental considera- 
tion is presented. (JSR) 


MINING 


REFER ALSO TO CITATION(S) 38729, 38799, 38801, 38817, 
38818, 38822, 38824, 38829, 38831, 38832, 38844, 39000, 39009, 
39010, 39011, 39013, 39014, 39017, 39018, 39019, 39020, 39021, 
39023, 39024, 39025, 39026, 39027, 39029, 39397, 40549, 40637, 
41358, 41359 


38845 (ANL/LRP—1(Vol.1)) Selective bibliography of surface 
coal mining and reclamation literature. Volume 1. Eastern coal prov- 
ince. Weiss, N.E.; Sobek, A.A.; Streib, D.L. (Argonne National 
Lab., Ill. (USA)). Nov 1977. Contract W-31-109-ENG-38. 165p. 
Dep. NTIS, PC A08/MF AOl1. 

This bibliography has been compiled for use by researchers, 
students, and other groups who need a reference source of published 
literature related to surface coal mining and reclamation in the 
Eastern Coal Province. This bibliography contains more than 1300 
references including government reports, journal articles, sympo- 
sium proceedings, industrial reports, workshop proceedings, theses, 
and bibliographices. A simple format was used to categorize cita- 
tions. 


38846 (BM-RI—8286) Foam stimulation to enhance production 
from degasification wells in the Pittsburgh coalbed. Steidl, P.F. 
(Bureau of Mines, Pittsburgh, Pa. (USA)). 1978. 13p. of Mines, 
Washington, DC. 

Seven degasification wells have been completed in the Pitts- 
burgh coalbed at the new Emerald mine near Waynesburg, Pa. 
Funding was provided by the Bureau of Mines to perform stimula- 
tion treatments on five of the wells, to show that this is a feasible and 
economical means of degasifying part of a coalbed. The seven wells 
ranged in depth from 590 to 910 feet. Stimulation treatments used 
25,260 to 42,660 gallons of foam and 7,400 to 12,800 pounds of 20/ 
40-mesh prop sand. Pumping rates were 10.8 to 11.6 bbl/min and 
treating pressures were from 1,050 to 1,600 psig. On the day follow- 
ing stimulation, gas production ranged from a few hundred cubic 
feet per day to more than 100,000 cu ft/day. For mining companies, 
the major benefits to be derived are hazard reduction, increased coal 
production, and lowered ventilation costs. Continued production 
rates of 200,000 to 300,000 cu ft/day from the seven wells will show 
that degasification in advance of mining is feasible and economical in 
the Pittsburgh coalbed, considering the increased safety and coal 
production. 


38847 (CONF-770136—, pp 9p, Section 2, paper 2) Production 
of eastern coal. Miller, R.E. (Peabody Coal Co., St. Louis). 1977. 

From Coal production, use and financing conference; Wash- 
ington, DC, USA (25 Jan 1977). 

In Conference on coal production, use, and financing. 

Total coal production in the USA is projected to increase 
from about 670 million tons in 1976 to 870 million tons in 1980 (some 
breakdown is given by regional changes and type of coal). A small 
imbalance of production over consumption is projected, but the 
imbalance is so small it could disappear if there is a delay in new 
mine openings or reduced productivity. (LTN) 
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38848 (CONF-7706107—, pp 70-74) Advantages of longwall 
mining in western coal production. Wisecarver, D.W. (Bureau of 
Mines, Denver). 1977. 

From 73. meeting of the Rocky Mountain Coal Mining Insti- 
tute; Vail, CO, USA (26 Jun 1977). 

In Proceedings of the seventy-third regular meeting of the 
Rocky Mountain Coal Mining Institute. 

Compared to room-and-pillar mining, straight single-pass 
longwall has important advantages that show up in underground 
coal mining in any part of the country. Production and miner output 
varies with the mine and mine conditions, but longwall production in 
tons per face-miner shift can easily be twice that of room-and-pillar 
mining. Under the right conditions, longwall production per face 
miner can be ten times that of room-and-pillar mining. Better recov- 
ery is also the rule with longwall. Longwalls are being used today at 
depths well below 2,000 feet, depths where room-and-pillar mining 
would almost have to be ruled out because of bumps, roof problems 
and poor recovery. The method is a safer way to mine coal, 
particularly with the introduction of the new shield support worked 
"skin to skin” and equipped with face lighting. The longwall will 
produce coal at less operating cost. Again, costs are a function of 
conditions peculiar to the individual mine. But looking at a straight 
or direct section operating cost, a continuous mining section can cost 
three to four times more per ton. It is easier to train miners to 
perform the various duties on a longwall face. The longwall method 
reduces surface subsidence problems. It is easier to comply with 
Mining Enforcement and Safety Administration (MESA) regulations 
when mining by longwall. The roof-control plan is easier to develop 
and comply with. The same applies to the ventilation system and 
methane-control. There are disadvantages. Capital costs are high 
when setting up a longwall. To equip a 500-foot face requires an 
outlay of about $4.5 to $5 million, about four times that of a 
continuous-miner section. These costs have to be offset by high 
production so it is questionable if smaller mines (less than 500,000 
tpy) can afford them. Moving the longwall face equipment and 
supports is time consuming. Faults pose a severe problem. 


38849 (CONF-7706107—, pp 74-77) Hydraulic transportation: 
underground mining. Poundstone, W.N. (Consolidation Coal Co., 
Pittsburgh); Dahl, H.D. 1977. 

From 73. meeting of the Rocky Mountain Coal Mining Insti- 
tute; Vail, CO, USA (26 Jun 1977). 

In Proceedings of the seventy-third regular meeting of the 
Rocky Mountain Coal Mining Institute. 

After seven years of research, design, and pilot operation, we 
now have the components of a flexible coarse slurry transport 
system. This system can follow the mining machine, accept coal at 
the face in lumps as large as four inches, combine coarse coal slurries 
from many faces, and pump the combined slurries out of the mine 
and overland to the preparation plant at rates comparable to mining 
machine capabilities. At the mining face, the system accepts coal 
from the mining machine; crushes it to a maximum size of four 
inches; combines it with water to make a slurry; and injects the 
slurry into a flexible rubber hose. The rubber hose section of the 
flexible pipeline that weaves around the mine entries is mounted on 
wheels. It is designed to go around corners to follow the mining 
machine, and has a 180° bend or “tail-pulley” to provide extensibil- 
ity. The hose can advance as much as 1,000 feet. At this point, of 
course, the rubber hose section would be moved forward and rigid 
steel pipeline extended. We expect several benefits from this hydrau- 
lic transport system. One, of course, is a reduction in capital require- 
ments. We expect the hydraulic transport system to be a strong 
influence in reducing production bottlenecks during peak operations. 
But the major advantage we forecast relates to health and safety. 
Hydraulic transport has several inherent safety and health advan- 
tages. First is a great reduction in the amount of ae equipment 
underground. Second is the reduction of the danger of mine fires. 


Third, the possibility of dust graye will be sharply reduced. 


Fourth, all electrical cables will be integrated with the flexible 
rubber hose system. Fifth, the health problem of airborne dust at 
transfer point areas will be eliminated. Sixth, dust and gas control at 
the face will be improved. Seventh, hydraulic transport will replace 
the cars and belts which often require wider passageways than 
would otherwise be necessary. 


38850 (CONF-7706107—, pp 78-80) American design, manufac- 
ture, and service of longwall equipment. Breithaupt, R.L. (Joy Manu- 
facturing Co., Franklin, PA). 1977. 

From 73. meeting of the Rocky Mountain Coal Mining Insti- 
tute; Vail, CO, USA (26 Jun 1977). 

In Proceedings of the seventy-third regular meeting of the 
Rocky Mountain Coal Mining Institute. 

Several years ago Joy Manufacturing Company made the 
decision to design and build longwall equipment in this country to 
serve the American market. We established the following ee 
to meet our goal of becoming a major supplier of longwall equip- 
ment to the coal industry: (1) Develop our own designs and manu- 
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facturing facilities so that we will become independent of overseas 
sources. (2) Develop a competent sales and service organization that 
will be recognized by our customers as the best in the United States. 
(3) Provide a product line that is diversified to meet the broad range 
of customer needs and seam heights. The equipment which has been 
designed and is being manufactured is described briefly. 


38851 (CONF-7706107—, pp 80-91) Surface mining methods for 
western coal. Boyce, T.A. (Fluor Utah, Inc., San Mateo, CA). 1977. 

From 73. meeting of the Rocky Mountain Coal Mining Insti- 
tute; Vail, CO, USA (26 Jun 1977). 

In Proceedings of the seventy-third regular meeting of the 
Rocky Mountain Coal Mining Institute. 

To aid the development of future surface coal mining. Fluor 
Utah, Inc., was contracted by the Energy Research and Develop- 
ment Administration (ERDA) to develop, document and test simula- 
tion models representative of current surface mining techniques. 
Two types of models were developed: detailed micromodels, which 
provide detailed information on mining systems and equipment to 
assist in mine design and equipment selection; and broad macromo- 
dels, which provide a first-order evaluation of deposits and new 
ventures for an entire mining complex. Of the major surface mining 
methods suitable for large-scale production, three apply to western 
surface coal mining: area stripping with draglines, area stripping 
with shovels and trucks, and multiple dipping seam mining. To show 
how the models representing these western surface mining methods 
could be applied, hypothetical test cases representative of typical 
mining problems and conditions were chosen for four major coal 
resource regions in the Western United States. The results demon- 
strate how the models can be used to estimate coal price for a range 
of geologic and economic assumptions. The complete series of 
models, designed for use by government or private industry, permits 
examination of large-scale surface coal mining under a variety of 
terrain conditions and overburden depths. Each major operation in 
the coal mining process is represented in these models so that the 
best methods and equipment may be selected and so that the impact 
of such selection will be reflected in estimates of capital investment, 
operating costs, and the sales price. 


38852 (CONF-7706107—, pp 100-108) Overview of current de- 
velopment in Wyoming's Powder River Basin. Ebzery, T.E. (Amax 
Coal Co., Billings, MT). 1977. 

From 73. meeting of the Rocky Mountain Coal Mining Insti- 
tute; Vail, CO, USA (26 Jun 1977). 

In Proceedings of the seventy-third regular meeting of the 
Rocky Mountain Coal Mining Institute. 

The principal area for expanded coal production in the West 
is the Powder River Basin in northeast Wyoming. The region, 
consisting mainly of Campbell and Converse Counties, contains 
more coal than any other two contiguous counties in the nation. The 
purpose of this review is to give an overview of the Powder River 
Basin as of mid-1977. Since the early 1970's many things have 
happened but coal production itself has not increased significantly. 
We will discuss the existing mines and planned mines in the next ten 
years for the Powder River Basin, and will discuss efforts in gasifica- 
tion in the area as well as a current look at coal slurry pipelines and 
their effect on coal production in the Powder River Basin. We will 
also discuss future development in the Powder River Basin and 
explain why such development is full of uncertainties. A discussion 
of Energy Minerals Allocation Recommendation System (EMARS), 
the Carter Administration, Federal surface mine legislation, the 
effect of clean air amendments and the recently concluded Wyoming 
legislature should enable the reader to focus more clearly on future 
development and its inherent problems in the Powder River Basin. 


38853 (DHEW/PUB/NIOSH—77-217) Analysis of job stress in 
coal mining. Althouse, R.; Hurrell, J.J. Jr. (Department of Health, 
Education, and Welfare, Cincinnati, Ohio (USA)). May 1977. 142p. 
Dept. of Health, Education and Welfare, Cincinnati. 

This study was aimed at examining the impact of psychologi- 
cal job stress on coal miners. It attempts to discover relationships 
between a large number of stress and strain variables thought to be 
operating in a miner's working environment and to determine 
whether these variables are related to accident statistics. In undertak- 
ing this study a basic assumption was that job stresses would be real 
hazards to the psychological well-being of the coal miners. The 
research examined how much job stress miners experienced, and 
how job stress related to psychological as well as health outcomes 
among them. Evidence indicated that job stresses clustered together 
and had identifiable effects on responses among miners. When a 
comparison was drawn with a national occupational sample in which 
a cluster of stressors among low status jobs had been identified, on 
the average, miners reported no greater job stress, but indicated 
significantly more effective strains--anxiety, depression, irritation, 
somatic complaints--than workers in a number of other blue-collar 
jobs. Among miners, perceived stressors and work load features of 
jobs were reflected in the relationship between conflicting role 
demands and relations with supervisory personnel. Poor relations 
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with foremen and conflicting role demands fed dissatisfaction and 
encouraged worker discontentment. Results also showed that under- 
ground coal miners reported a substantial amount of strain, and those 
who did were more likely to report problems with their health. 


38854 (NP—22838) Directory of mining enterprises for 1976 
with a list of coal mines, 1976 and a section on the mineral industry of 
Montana in 1976. Bulletin 103. Lawson, D.C. (comp.). (Montana 
Bureau of Mines and Geology, Butte (USA)). Jun 1977. 64p. Bureau 
of Mines and Geology, Butte. 

Each year Bureau geologists visit many mining properties in 
Montana in addition to work on their regular field projects. As it is 
not possible to visit in person all properties in the state during the 
year, information is requested from Montana mine operators and 
owners relating to mining activities. The responses to this canvassing 
and personal interviews are then compiled and published annually in 
our Directory of Mining Enterprises. Mining enterprises are listed 
systematically in categories in the main body of the Directory, either 
under Metal Mines or under Nonmetal Mines, Pits, and Quarries. In 
order, these categories are kind of ore or mineral produced; county 
in which the mine is situated; and the name of the mine. Additional 
information includes location of the property based on legal subdivi- 
sions of land survey; type of ore mined; mining district in which the 
property is situated; number of employees; mill capacity, if any; 
operator's name and address; owner's name and address; and yearly 
status, i.e., whether the property produced ore during the year, is 
still producing, developed ore without producing, or remained total- 
ly inactive. To facilitate looking up a mining enterprise, an index of 
mines, mine owners, and operators is included at the back of the 
Directory. 


38855 (NP—23099) Rock mechanics study for the shortwall 
mining at the Valley Camp No. 3 Coal mine, Triadelphia, WV. Final 
report. Peng, S.S.; Park, D.W. (Bureau of Mines, Laramie, Wyo. 
(USA). Petroleum Research Center). 20 Dec 1977. 104p. of Mines, 
Dept. of Interior, Washington, DC. 

A series of rock mechanics studies were conducted at the 
shortwall panel in Valley Camp No. 3 coal mine. In contrast to the 
other shortwall panels in the U.S., this mine adopted the tail entry 
advancing method. The study is composed of two main parts: The 
first part is about the reaction of the chocks to the roof load in 
different stages of operations by recording the pressures of the 
pressure valves attached on the chocks. The method of the mean 
load density and support resistance determination was developed, 
and recommendations were made for improvement in performance. 
The second part includes a comprehensive rock mechanics study 
about stress distribution, convergence, differential roof sagging in 
the pillars, entries, shortwall panel and gob area. The major effort is 
made in detecting the abutment pressures in the panel, pillars and 
gob area, the roof caving made in the gob, the entry convergence 
and the effects of roof bolting on differential roof sag. 


38856 (PB—272912) Mining research review: an annual review of 
selected mining research activities of the Bureau of Mines. Church, 
J.C. (Bureau of Mines, Washington, D.C. (USA)). Aug 1977. 81p. 
(BM-SP—9-77). NTIS PC A05/MF AO1. 

The Bureau of Mines research, development, and demonstra- 
tion programs are directed towards the conservation of our Nation's 
mineral and fuel resources, the protection of the miner from health 
and safety hazards, and the control of social and economic costs to 
help assure a viable mining industry in the United States. Some 
major advanced mining technology programs discussed in this 
review cover coal health and safety, metal and nonmetal health and 
safety, the environment, and technology transfer. A section is also 
devoted to the international cooperation of the major coal-producing 
nations of the world that conduct substantial research towards 
improving coal mining techniques and equipment and developing 
more positive means to protect the miners from health and safety 
hazards. 


38857 (PB—272926) Splice flexure performance factors in shut- 
tle car trailing cables. Report of investigation 1977. Conroy, G.J.; 
MclIlwaine, J.F.; Forshey, D.F.; King, R.H. (Bureau of Mines, 
Pittsburgh, Pa. (USA). Pittsburgh Mining and Safety Research 
Center). 1 Mar 1977. 27p. (BM-RI—8250). NTIS PC A03/MF AO1l. 

Factors are described which, in the course of Bureau of 
Mines testing programs, were found to influence flexure life in flat 
Type W and Type G d-c trailing cable splices and ground conduc- 
tors. Testing results are summarized and conclusions leading to 
further research are presented. 


38858 (PB—273292) Improvements for mine carrier phone sys- 
tems. Technical service for mine communications research. Final 
report, June 1975—April 1977. Spencer, R.H.; Emslie, A.G.; 
Foulkes, J.D.; Lagace, R.L.; Martin, P.G. (Little (Arthur D.), Inc., 
Cambridge, Mass. (USA)). Apr 1977. Contract H0346045. 175p. 
(ADL-C—78451-TASK-I). NTIS PC A08/MF AOl1. 





SEPT. 15, 1978 


The purpose of this program was threefold: (1) to identify the 
symptoms of poor or inadequate performance of trolley carrier 
phone systems; (2) to assess the root causes of performance difficul- 
ties and classify them on the basis of equipment, coupling, or 
transmission; (3) to propose, analyze, test, evaluate and verify means 
of overcoming performance difficulties. Based on interviews and 
discussions with knowledgeable persons, laboratory experiments, 
and in-mine measurements, it was determined that the major impedi- 
ment to good carrier phone system performance is the extreme signal 
attenuation found on the trolley wire/rail largely due to the many 
bridging loads. Three means are identified to help overcome the 
performance difficulties: the low impedance trolley wire, a method 
of improving performance by capacitively loading the transmission 
line; the dedicated wire, a low-loss means of extending trolley signal 
coverage; the use of isolators to remove the offending bridging loads 
at the carrier frequency. Other subjects treated in the report are 
design reviews of hardware, guidelines for the use of information in 
the report, recommendations, and a description of a probe for 
measuring trolley wire current. 


38859 (PB—273517) Dust control on auger-type mining ma- 
chines, using the wet auger system. Final report. Hundman, G.J.; 
Woodward, G.F. (Jeffrey Mining Machinery Co., Columbus, Ohio 
(USA)). 29 Jul 1977. Contract HO-230029. 88p. NTIS PC A05/MF 
AOl. 

Control of respirable dust produced by auger type continuous 
mining machines is normally attempted by water sprays from fixed 
nozzles mounted on the frame of the machine. In tests conducted 
under this contract, a ‘wet auger’ system was used, where the spray 
nozzles were mounted on the rotating auger itself. The tests were 
conducted at the Hunter mine of Smith and Stover Coal Company 
using a Jeffrey 100L auger miner. Operating the mining machine in 
the wet auger mode, it was found to produce 47 pct less respirable 
dust than when the fixed conventional sprays were used. On section 
dust levels were reduced to 3.5 mg/cu m which is equivalent to 
approximately 2.0 mg/cu m for a full shift portal to portal sample. 
The major difficulty that had to be overcome was the development 
of a simple reliable water transfer mechanism to get the water into 
the rotating augers. This was successfully achieved by the develop- 
ment of a water-through-the-shaft water system. This system can be 
retrofitted to existing machines and is available in kit form. 


38860 Amcoal's new power colliery. World Coal; 4: No. 5, 13- 
16(May 1978). 

Mine planning and the mining equipment being used in 
mining, both surface and underground, at the Kriel colliery are 
described. Planned production is 8,500,000 tons annually. (LTN) 


38861 First strip mine coal from Kilbarchan this month. Coal, 
Gold Base Miner. South. Afr.; 26: No. 2, 19, 21, 23, 29(Feb 1978). 

A new South African coal mine is described: the coal deposit, 
mining methods, coal prpearation, terminal facilities, roof bolting, 
output, infrastructure, etc. (LTN) 


38862 Publication of the amended version of the guidelines con- 
cerning the granting of public funds for the promotion of novel 
innovations in German mining. Dated 1st of December 1977. Bunde- 
sanzeiger; 29: No. 233, 1(Dec 1977). (In German). 

Text of the guidelines, target of the promotion measures, 
definition of projects entitled to promotion, type and extent of State 
grants. 


38863 Characterization of the volume size distribution of respira- 
ble coal-mine dust samples by Coulter counter. Ogden, T.L.; Rick- 
mann, A.M. (Inst. of Occupational Medicine, Edinburgh). Ann. 
Occup. Hyg.; 20: No. 3, 257-270(Dec 1977). 

The use of a Coulter counter model TA is described for 
measuring the volume distributions of coal-mine dusts collected by 
the MRE gravimetric sampler. Trisodium orthophosphate as an 
electrolyte has been found to give good dispersion of the dust, and a 
50 wm diameter orifice gives a satisfactory size coverage for MRE 
dust samples. The instrument is best calibrated using suspensions 
with known volume concentrations. The MRE coal-dust distribu- 
tions are positively skew, with modes usually between 2 and 5 pm 
equivalent spherical diameter. They resemble, but are consistently 
different from, log-normal distributions, and are also different from 
the negative-exponential number distributions previously used to 
describe thermal-precipitator results. Two parameters are required 
to characterize the distributions. The volume median diameter, M, 
and the ratio, R, of third to first quartile diameters characterize the 
distribution reproducibility. For individual samples, M varies from 
about 2.5 to 6.5 um, and R from 1.6 to 3.0. Small changes in the 
lower threshold diameter have little effect on these parameters. 


38864 Sasol II's giant mine gets into gear. Coal, Gold Base 
Miner. South. Afr.; 25: No. 12, 17, 19, 21(Dec 1977). 

Plans for the Bosjessprint mine to supply Sasol II are out- 
lined. The ultimate production rate is expected to be 12 million tons 
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per year from 2 shafts. Mining is to be by the room and pillar 
method and by the longwall method. Five Jeffrey 120H2 Heliminers 
have been purchased for development work. From the 1200 ton 
bunker at each shaft the coal will be transported some 14 km by 
overland conveyors to the crushing and screening plant and stock- 
pile area. Various other details are given. (LTN) 


38865 10 years of practical experience with the cable-belt convey- 
or in the Colliery Luisenthal. Klaer, E.; Hassdenteufel, H. Glueckauf; 
113: No. 21, 1036-1039(Nov 1977). (In German). 

The authors report on the conveyor’s characteristics, the 
conveying rate with 3 cable belts, the main improvements since start- 
up, and questions of economy. The article closes on a survey of the 
status and the world-wide application of cable-belt conveyors. 


38866 Reinforcing road supports by building material. Henrich, 
F. Glueckauf; 113: No. 21, 1039-1043(Nov 1977). (In German). 

From 11. workshop of the Fachausschuss fuer Bergtechnik on 
modern mining techniques devoted to raw materials supply; Aachen, 
Germany, F.R. (17 - 19 Nov 1977). 

Apart from the usually customary building materials, anhy- 
drite and some special dry mortars are used for making parallel roads 
and reinforcing conventional road drivages. There are pneumatic 
and hydrommechanical bringing-in methods. The pneumatic method 
is mainly used in connection with parallel roads. The hydromechani- 
cal way of filling in pulp in parallel roads is only used in very few 
collieries. Reinforcing arch type supports by means of injection and 
back-filling, or by back-filling only, is gaining more and more in 
importance the greater the depth. The success of road support 
reinforcement has been proved in several places on the basis of the 
better condition of a road. 


38867 Interrelations between the geological structure of the 
strata and gas outbursts. Koewing, K. Glueckauf; 113: No. 21, 996- 
999(Nov 1977). (In German). 

Dealt with are the geological parameters which have an 
influence on gas outburst dispositions. They are depth, the degree of 
carbonization and the structure of the seams, the formation and 
tectonical stresses of the layer sequence, as well as the petrographic 
formation of the partition rock. The difference between gas coal- 
outbursts and gas gritstone-outbursts is explained. 


38868 Techniques and operation. Electronically controlled shear- 
er loader in Trimmelkam. Pirklbauer, S.; Weber, K.H. Glueckauf; 
113: No. 21, 983-987(Nov 1977). (In German). 

In the autumn of 1976, the double shearer loader EDW 150- 
2L, developed by the firm of Eickhoff, was taken into operation for 
the first time in the ‘Trimmelkam’ mine. The new machinery concept 
with its electronic control including measurement and monitoring 
devices are described. 


38869 Recent observations of synsedimentary stratum anomalies 
in the Camphausen mine of Saarbergwerke AG. Weingardt, H.W.; 
Richter, B.A. (Bergingenieurschule Saarbruecken (Germany, F.R.)). 
Bergbau; 28: No. 10, 408-418(Oct 1977). (In German). 

Geological disturbances in the stratum 14 longwall of the 
Camphausen/Saar mine caused the company to stop work on this 
longwall. Observations showed that there were no tectonic distur- 
bances but synsedimentary, in particular epigenetic, seam anomalies. 
These anomalies were recorded during longwall work for several 
weeks. Using the shape of the longwall face, an explanation of the 
history of synsedimentary erosions is attempted. The erosion phe- 
nomena in stratum 14 are compared with tidal gullies in the tideland 
of the North Sea coast. Also, the main characteristics of seam 
anomalies due to erosion are pointed out. 


38870 Work of the test-explosion facility Tremonia, New devel- 
opments in the field of the explosive technology. Meerbach, H. 
(Versuchsgrubengesellschaft m.b.H., Dortmund (Germany, F.R.)). 
Bergbau; 28: No. 8, 294-298(Aug 1977). (In German). 

The Tremonia test explosion facility deals with explosive 
studies, in particular with match cords and slurries, testing of explo- 
sive techniques and improvements of supports. 


38871 Support unit, especially for utilization in thick strata. 
Rosenberg, H.; Becker, K.; Harmsma, G.; Poklekowski, H.; See- 
berger, K. (to Gewerkschaft Eisenhuette Westfalia, Altluenen (Ger- 
many, F.R.)). German(FRG) Patent 2,557,255/A/. 7 Jul 1977. 11p. 
(In German). 

Hydraulic support units have been used to a large extent in 
hard coal longwall mining. In steep positions, for large thickness of 
strata and blasting it is expensive and difficult to keep these units in 
the strata and to guarantee the necessary stiffness of angle. Accord- 
ing to the proposed invention these difficulties are to be overcome 
by a lemniscale (figure 8) guide system. Numerous claims describe 
possible applications of this equipment. 


38872 Method and boring schemata for test drilling and relax- 
ation measures in drives and struts of very thick bituminous coal 
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strata. Ambrock, H.D. (to Bergwerksverband G.m.b.H., Essen (Ger- 
many, F.R.)). German(FRG) Patent 2,558,382/A/. 7 Jul 1977. 15p. 
(In German). 

There is a mining policy guideline for mining operations in 
areas liable to rock bursts, to determine the stresses in the rocks in 
advance by test boring. Too high stresses can be reduced by stress 
relaxation bores, possibly in conjunction with high pressure soaking 
and/or explosions to loosen the rock. Variations or combinations of 
the well known relaxation measures are proposed in the invention 
for use in very thick bituminous coal strata, which are more eco- 
nomical and more reliable in operation. 


38873 Thirty years Hanover Fair as shop window for the mines 
supplier industry. Prante, M. Glueckauf; 113: No. 13, 641-651(Jul 
1977). (In German). 

From 31st Hannover fair; Hannover, Germany, F.R. (20 - 28 
Apr 1977). 

A survey is presented of technical new and further develop- 
ments which might be of interest to mining. The article is arranged 
according to orientation and exploration of deposits, extraction, 
haulage, electrical engineering, and miscellaneous. 


38874 Greater stability of long-life mine workings. Schuermann, 
F.; Rauss, B. Glueckauf; 113: No. 11, 539-545(2 Jun 1977). 

The behavior of arch supports in mine roadways can be 
monitored using measuring rock bolts, and deformation of an arch 
and weak spots can be detected at an early stage. The behaviour of 
arches during convergence of the road is described. Information 
gained by this method on the early stages of the influence of mining 
operations can be used when deciding on the size of the pillars left. 


38875 Coal face extraction. Harris, L. Min. Technol.; 59: No. 
680, 211-216(Jun 1977). 

Paper reviews the available coal extraction techniques and 
compares the results obtained from different power loading methods. 
NCB’s program of Advanced Technology Mining is also presented, 
and some possible new ventures in coal extraction are indicated. 


38876 Conversion of a winding energy braking system to disc 
brakes. O'Donnell, C. Min. Technol.; 59: No. 680, 219-223(Jun 1977). 

The installation of disc brakes on a winding — at 
Rawdon Colliery is described. Multiple disc brakes can be fitted to 
an existing winder to eliminate single line components. 


38877 Hydraulic mining in the Soviet Union. Ekber, B.Y.; Gor- 
bacher, A.S. Glueckauf; 113: No. 10, 502-506(19 May 1977). 

Four methods of hydraulic mining which have been used for 
level and inclined thick seams in the Soviet Union are described. 
Details are given of mine layout and of the equipment used. Produc- 
tion is 50 to 100% more than when conventional mining methods are 
used. 


38878 Driving shield for simultaneous and continous drivage and 
supporting of tunnels. Unger, E.; Stuckmann, D. (to Gewerkschaft 
Eisenhuette Westfalia, Altluenen (Germany, F.R.)). German(FRG) 
Patent 2,522,029/B/. 12 May 1977. 3p. (In German). 

When driving spaces (e.g. sections, tunnels) underground, 
which are to be lined with concrete, difficulties are experienced 
particularly if the front of the shield and the stripping and concreting 
equipment work together or alternately. In order to overcome these 
difficulties, the following arrangement is proposed: The front shield, 
which is similar to a knife, is supported independently of the con- 
creting equipment, and is provided with wake surveying equipment, 
so that on the one hand there is no pressure exerted on the concrete 
lining, and on the other hand a buffer zone can be formed between 
the mining face and the concrete lining. The wake surveying equip- 
ment covers at least three mining sections. The stripping vehicle is 
moved independently of the driving shield, so that the hardening 
sides contain the concrete and changes of direction in the section can 
be compensated for. By these measures an optimum amount of 
progress, even quality of the concrete and independence from the 
working processes is guaranteed. Further claims and examples give 
details of supports and of hydraulic movement. 


38879 Trying some fast and safe ways to cut coal. Douglas, J. 
Engineer (Ft. Belvoir, Va.); 244: No. 6320, 58-59(12 May 1977). 

The NCB’s advanced technology mining project is discussed, 
and some associated improvements in equipment are mentioned. 


28880 Method and control equipment for loosening minerals on 
both ends of the longwall within the cross-sections of the longwall face 
with the aid of a double-drum shearer which may be moved along the 
longwall and loosens the strata. Weber, K.H. (to Gebrueder Eickhoff 
Maschinenfabrik und Eisengiesserei m.b.H., Bochum (Germany, 
F.R.)). German(FRG) Patent 2,032,996/B/. 5 May 1977. 10p. (In 
German). 

In order to avoid the expensive separate advance of the head 
and tail part independently of longwall mining in hard coal strata, 
the usable mineral found there is to be extracted by a double-driven 





ERA VOL. 3, NO. 17 


shearer in the long wall. For suitable horizontal and vertical strata, 
the whole crossection can be loosened by the front shearer of the 
mining machine. It is necessary to make the front shearer support 
arm rotatable relative to the machine speed for this, and to take the 
front shearer along through a special control on the circumference 
of the crossection. Further proposals contain advantageous types of 
measurement, control and switching. 


38881 Support aids for machine headings. Frenyo, P. Glueckauf; 
113: No. 9, 465-470(5 May 1977). 

Paper describes equipment, such as hoists, which is available 
for handling and installing supports in headings which are being 
driven by sectional heading machines. A hydraulically advanced 
support system is available for roads of square section. 


38882 Advancing unit in the form of a triple truss. Groetschel, 
K.M. German(FRG) Patent 1,483,910/C/. 28 Apr 1977. 9p. (In 
German). 

A face support is proposed which is particularly advanta- 
geous with a broken roof, uneven and loose horizontal and steep 
seams. In its construction and operation it is stable, non-tilting and 
capable of being controled. A system is used for this which consists 
of 3 supporting frames. Each of the frames has at least two hydraulic 
props, which are provided with uprights on bottom rails. The two 
outer frames are connected by cross members and thus form a 
supporting system. The second supporting system is represented by 
the inner frame. Both systems can be moved independently of each 
other, and provide the best possible support of the roof and the best 
pressure distribution to the horizontal by their construction and 
method of operation. A guiding arrangement guarantees correction 
of direction during the return process. Apart from this the arrange- 
ment of props ensures that at the time of the highest stress (the 
mining machine passing through, fracture occurring) the three front 
or the three rear props are situated at the dangerous face. Many 
claims and examples describe the constructional configuration of the 
individual parts of the triple truss in detail. 


38883 Gravity-fed water systems in mines. Whillier, A.; van der 
Welt, J. J. S. Afr. Inst. Min. Metall.; 77: No. 9, 187-192(Apr 1977). 

South African mines often experience significant losses in 
production because of recurring shortages of water at work places as 
a result of underground dams running dry. Similar shortages have 
occurred during fire-fighting operations, and now, with the use of 
cold service water to aid in the cooling of mines, it is even more 
necessary that such shortages should be prevented. Draws attention 
to the primary cause of such water shortages, and an outline is given 
of some of the fundamental hydraulic principles that must be fol- 
lowed in the design of gravity-fed water-supply systems for mines. 


38884 Yielding rockbolt holds promise for future ground control 
applications. Conway, J.P. Min. Eng. (N.Y.); 29: No. 4, 53-55(Apr 
1977). 

Two kinds of yielding rockbolt developed in South Africa 
and in the U.S., and tests in which they were used, are described. 


38885 Mechanised underground methods at Matla. Coal, Gold 
Base Miner. South. Afr.; 25: No. 4, 41-43(Apr 1977). 

An underground mine is being developed at Matla to supply 
coal to a power station. Both bord and pillar and longwall mining 
will be used. 


38886 Method and equipment for safety of the opening against 
coal and debris material falling down. Groetschel, K.M. 
German(FRG) Patent 2,541,534/A/. 31 Mar 1977. 13p. (In German). 

The equipment is intended to protect not only the tunneling 
machine but also the powered support units following behind as well 
as the superincumbent supports and caps in between. The facing 
material is carried along on the front end of the tunneling machine in 
form of screen rolls. The protective screens are champed on the 
bracing at the hanging wall against the drive direction. The screens 
are placed automatically. They also brace the powered support units 
following behind in the course of the driving of the opening and are 
pressed by them against the hanging wall. 


38887 Drill rig for mining. Lupton, H.B.; Busby, D.W. (to 
Subterranean Tools, Inc.). German(FRG) Patent 2,353,106/B/. 24 
Mar 1977. 7p. (In German). 

The invention concerns a drill rig with two guiding columns, 
which are connected with a base member and with a girder. The 
drill rig is supported by a movable cross piece. By the arrangement 
according to the invention, the drill rig is better suited to mining 
requirements (length, weight, strength). In addition, a further sliding 
cross piece is introduced between the two guiding columns. The 
movement of the cross piece between the guiding columns is pro- 
duced by thrust piston engines. Each piston rod of the first thrust 
piston engine is connected to one of the feet, and each piston rod of 
the second thrust piston engine extends to the upper end of the 
equipment. The cross head is connected near its lower end with the 
top of the upper cross piece, and near its upper end with the piston 
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rod of the second thrust piston engine. Further claims, examples and 
drawings complement or explain the favourable arrangement of the 
equipment for underground mining. 


38888 Powered support element. Beulker, F.; Hoffmann, E. (to 
Gewerkschaft Ejisenhuette Westfalia). German(FRG) Patent 
1,917,317/B/. 3 Mar 1977. 5p. (In German). 
The support element consists of a frame whose hydraulic 
wy oe are connected at their prop heads via a roof construction, and 
at their prop footings via a floor construction. The prop footings are 
connected with rigid sills via a joint and via wavy laminated springs. 
The special advantage of the invention is presented by the fact that 
the prop support forces are distributed onto a large area of the floor 
via laminated springs and via rigid sills. Due to the flexible connec- 
tion of prop footings and rigid sills, the device can even be utilized if 
the floor is uneven. The moveability of the joint is limited by the 
maximum range of the laminated spring, therefore larger movements 
of the joint and a resulting undesired, strong inclination of the props 
is prevented while the support element advances. 


38889 Selby takes the plunge. Atkinson, I. Contract J.; 276: No. 
$087, 28-29(3 Mar 1977). 

Planned shaft sinking operations on the Wistow site are 
described, and brief details are given of other aspects of the Selby 
project. 


38890 Down-the-hole hammers. de la Rupelle, G. Ind. Miner., 
Mine; No. 1, 2-6(Mar 1977). 

Down-the-hole hammers are being used more widely because 
they require much smaller thrusts than do rotary drills with tricone 
roller bits. They are used in a very wide range of diameters and for 
depths of up to 4000m. The drilling bit and hammer are mounted at 
the bottom end of the string of drill tubes. Some models operate in 
underground workings with water injection in the compressed air. 
Large diameters can be drilled with a group of hammers arranged 
round the rim. A hammer with a special core tube can be used for 
core drilling in friable ground; with an eccentric bit, the drilling and 
casing operations can be combined. In general, down-the-hole ham- 
mers give very good results in hard rock; rotary drills are definitely 
superior in heterogeneous friable ground. 


38891 Arrangement of coal-mining equipment. Pentith, G.R.; 
Neher, H. (to Summit Mining Ltd., Barnsley (UK)). German(FRG) 
Patent 2,633,173/A/. 17 Feb 1977. 13p. (In German). 

The pressurizing inlet lines, particularly the water inlet lines 
of coal mining equipment, can be arranged simply by providing a 
pressurizing duct. This can be contained in the guiding framework 
which is made in the form of a mining conveyor. The duct consists 
of an outer longitudinal metal housing in which a U shaped rubber 
section is accommodated to contain the pressurizing medium. The 
metal housing contains a longitudinal extraction slot, which is sealed 
with rubber sealing lips in the shape of a hose. The seal is provided 
by blowing up and pressing the pressurized sealing lips angainst each 
other. The pressure fluid extraction is provided by 2 double wedge 
with a connecting pipe, which parts the sealing lips and takes the 
pressurizing medium out of the duct. The pressurising medium is 
taken to a Venturi tube or a jet pump, so that further gas or water is 
sucked out and can be taken to the place of use. 


38892 Powered support unit for the face support in the area of 
the T-junction/face ends and for the dislocation of the shiftable station 
of haulage equipment and/or face machinery. Erwien, H.; Beyer, H.; 
Linke, H. (to Gewerkschaft Eisenhuette Westfalia). German(FRG) 
Patent 2,533,903/A/. 17 Feb 1977. 19p. (In German). 

The powered support unit serves simultaneously as a shifter 
for the station and for bracing the haulage equipment. The support 
elements consist of one or more support frames connected with 
hydraulic prop support elements underpinning the hanging wall. The 
station can be shifted on the fixed anchor beam which in turn can be 
dislocated into the working direction. Due to this arrangement, the 
hanging wall can be underpinned all along the machinery even when 
the bracing beam advances. The powered support unit is particularly 
suitable for the face support in the area of the T-junction/face ends. 


38893 Excerpts from the 1975 annual report of the Central 
Mining Research Institute at Katowice. Szezmowski, A. Glueckauf- 
Forschungsh.; 38: No. 1, 43-46(Feb 1977). 

Projects at the Central Mining Research Institute at Katowice 
include work on rock bursts, ventilation, protection from coal dust 
explosions, filters for absorbing mine gases, miners’ clothing, and 
coal liquefaction. 


38894 After carrying out the final operating plan, mining supervi- 
sion is ended. Glueckauf; 113: No. 2, 101-102(Jan 1977). (In German). 

In several decisions, the OVG Muenster has in the past year 
concerned itself with the question of how long the mining 
authority's responsibility continues after the end of mining oper- 
ations. The court has preferred a restrictive interpretation of the 
words ‘and after dismantling’ in paragraph 196 section 2 ABG, and 
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has taken the view that mining supervision ends after the shutting 
down of a mining operation, with carrying out the measures pro- 
vided in the final operating plan. The main content of the two most 
important judgments of the OVG Muenster in this context is repro- 
duced. 


38895 Permissible length of uncaved roof on longwall faces with 
powered supports. Konopko, W. Przegl. Gorn.; 33: No. 1, 2-5(Jan 
1977). 


A method is presented for determining the length of roof 
which may be left hanging on longwall faces with powered supports. 
Empirical relations and a nomogram are given for determining an 
optimum and permissible distance from the face end to the caving 
line for known geological and mining conditions. 


38896 Method for the exploitation of minerals, especially of coal. 
Putter, W.J. de. (to Wavin B.V., Zwolle (Netherlands)). 
German(FRG) Patent 2,556,316/A/. 1977. 11p. (In German). 

For mining materials, particularly coal, from a solid seam, 
gases and dust are first extracted from longitudinal bores. Gas pipes 
made of thermoplastic and thermosetting plastics can be used for 
this, which are strong in tension and which are sealed when assem- 
bled. To discharge the static electrical charges built up due to the 
transport of gases and dust, they are covered with an electrically 
conducting layer of lacquer or resin, which can be earthed. The gas 
pipes are progressively reduced in size with the extraction of the 
minerals. The plastic suction pipes have many advantages compared 
to the previously used metal ones. They do not have to be removed 
after use and they permit the carrying out of electromagnetic mea- 
surements in the seam. 


38897 Three-dimensional analysis of a single- and double-entry 
coal mine. Raney, E.M.; VanDillen, D.E.; Chuang, K.P. (Agbabian 
Associates, E] Segundo, CA). pp 2B2.1-2B2.6 of Energy resources 
and excavation technology. Wang, F.D.; Clark, G.B. (eds.). Golden, 
CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

Three-dimensional nonlinear analyses of single- and double- 
entry sections of the Sunnyside No. 1 Mine are described. Compari- 
sons of calculated and measured closures, crib loads, and rock-bolt 
loads are presented along with calculated stress contours. Results 
show good agreement with measured data. 


38898 Consideration in the development of a water jet cutting 
head. Barker, C.R.; Summers, D.A. (Univ. of Missouri, Rolla). pp 
2B4.1-2B4.9 of Energy resources and excavation technology. Wang, 
F.D.; Clark, G.B. (eds.). Golden, CO; Colorado School of Mines 
(1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

Under contract to the U.S. Bureau of Mines the University of 
Missouri-Rolla is developing a longwall water jet cutting head. This 
paper briefly describes the experimental program carried out with 
the first generation prototype head, discusses the advantages and 
disadvantages of the head which were determined in these trials, and 
discusses the changes made in the design of the head to overcome 
these disadvantages. Among the advantages found for the cutting 
head were an increase in the potential output per minute horsepower 
over existing equipment, elimination of dust and the gas hazard in 
the vicinity of the mining machine, and a controllable increase in 
product size. Problems with the original design centered on the need 
to protect the nozzles from contact with the coal face. 


38899 Coal mine pillar strength and deformation prediction 
through laboratory sample testing. Skelly, W.A.; Wolgamott, J.; 
Wang, F.D. pp 2B5.1-2B5.5 of Energy resources and excavation 
technology. Wang, F.D.; Clark, G.B. (eds.). Golden, CO; Colorado 
School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

Results are presented of a study which include measurements 
of pillar strength and deformation in situ, as well as laboratory 
compression tests of small specimens. Field and laboratory data are 
compared with predictions of pillar strength calculated from several 
empirical equations which have been suggested for use in pillar 
design. Field research was conducted in an underground mine in 
southern West Virginia. Two full-size pillars in the Pocahontas No. 3 
Seam were instrumented in order to investigate in situ load-deforma- 
tion characteristics and pillar strength and failure. Laboratory tests 
included determinations of uniaxial compressive strength, modulus 
of elasticity, and Poisson's ratio. Core specimens were tested with a 
range of diameters (1.0 to 12.0 in.) and diameter-to-length ratios (0.5 
to 2.0). From results of this study, the concept of applying labora- 
tory core test data to predict the strength or oat mine pillars 
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appears to be feasible. Experimental data support the use of the 
equation sigma/sub p//sigma/sub 1/ = 0.78 + 0.22 W/H for pillar 
design. The modulus of elasticity of mine pillars in situ may be 
determined with acceptable reliability from laboratory tests of core 
specimens. The modulus of elasticity obtained in laboratory tests was 
3.6 x 10° psi, which compares favorably with the range of values 
from 3.0 to 4.5 x 10° psi computed from in situ measurements. 


38900 Application of cement grout to coal mine roof bolting. 
Zink, G. (Colorado School of Mines, Golden); Simpson, R.; Wang, 
F.D. pp 3A1.1-3A1.5 of Energy resources and excavation technol- 
ony. Wang, F.D.; Clark, G.B. (eds.). Golden, CO; Colorado School 
of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

To increase the safety and productivity of underground coal 
mines, the U.S. Bureau of Mines, through an inhouse research 
project beginning in 1975, demonstrated the feasibility of using fast 
setting hydraulic cements for grouting coal mine roof bolts. The 
Colorado School of Mines was funded through the Spokane Mining 
Research Center to select, test, and demonstrate inorganic cements 
for this application. A grout composed of gypsum cement and 
potassium sulfate accelerator was selected as having the best proper- 
ties for roof bolting. This grout is rapid-setting, and reaches the yield 
strength of roof bolts in about three minutes from the time of mixing 
the cement. This cement system was found through testing of a 
variety of cements in combinations with several types of accelerators 
through a series of laboratory tests. The laboratory tests consisted of 
penetration, shrinkage, cube strength and pull strength tests. Field 
tests were conducted in Sommerset Mine of the U.S. Steel Corpora- 
tion. Two intersections were used to test and demonstrate the 
cement-grouted bolt system. One intersection was supported with 
only cement-grouted bolts and an adjacent intersection with resin 
roof bolts in the same bolting pattern. These two intersections were 
instrumented to measure roof parting. It was found that the roof sag 
was essentially the same with a magnitude of less than .6 inches for 
the two intersections. Field visual inspection of these intersections 
was also conducted and no apparent differences were found. On the 
basis of this successful field demonstration further testing and devel- 
opment of production installation methods is recommended. Also 
additional testing will be required before government approval can 
be expected. 


38901 Detection, delineation, and location of hazards using 
ground-probing radar in coal mines. Fowler, J.C.; Rubin, L.A.; Still, 
W.L. (ENSCO, Inc., Springfield, VA). pp 4A5.1-4A5.5 of Energy 
resources and excavation technology. Wang, F.D.; Clark, G.B. 
(eds.). Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

The use of ground-probing radar in the measurement of head 
coal thickness, measurements of rib in high walls, roof stratigraphy, 
and clay veins in coal is discussed. It is noted that most of the 
methods of hazard detection discussed are still in the experimental 
stage, and projects are currently being conducted to evaluate meth- 
ods to increase accuracy, interpretation ability, and propagation 
distances possible with the ground-probing radars. However, even 
with current restrictions there are many areas where radar can be 
used today in operating coal mines to solve problems which may 
lead to hazardous conditions in the miner. (JRD) 


38902 Energy resources and excavation technology. Wang, F.D.; 
Clark, G.B. (eds.). Golden, CO; Colorado School of Mines (1977). 
106p. (CONF-770628—P2). 
From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 
Separate abstracts were prepared for eight papers included. 


38903 Spectral analyses of air and ground vibrations from blast- 
ing in surface coal mines. Linehan, P.W. (Wiss, Janney, Elstner and 
Associates, Inc., Northbrook, IL). pp 1A4.1-1A4.6 of Energy re- 
sources and excavation technology. Wang, F.D.; Clark, G.B. (eds.). 
Golden, CO; Colorado Schoo! of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P2. 

Some of the overpressure and seismic vibration blasting rec- 
ords, obtained during a U.S. Bureau of Mines’ Project, are undergo- 
ing analysis for their frequency spectral content. The spectrum 
content for all three seismic components (radial, vertical, transverse) 
has shown increasing correlation of the equivalent delay interval 
frequency with the peak Fourier amplitude frequency as the delay 
interval increased. This correlation for the long-delay intervals was 
also greater at the close-in instrument position as compared with the 
far instrument position. The frequency spectrum from the overpres- 
sure time histories generally exhibited predominant low-frequency 
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content for the short-delay interval blasts. A greater correlation of 
the spectrum with the equivalent delay interval frequency has been 
observed with increased delays. The Fourier spectrum analyses 
suggests that blasting techniques which use long constant delay 
intervals between detonations may be undesirable because of the 
potential for an amplified residential structural response. 


38904 Simultaneous far-field arrival of air overpressures for mil- 
lisecond delayed blasting. Curth, O.E. (Wiss, Janney, Elstner and 
Associates, Inc., Northbrook, IL). pp 1A5.1-1A5.6 of Energy re- 
sources and excavation technology. Wang, F.D.; Clark, G.B. (eds.). 
Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P2. 

Air pressure records from multiple hole millisecond delayed 
blasts have been obtained during full scale experiments conducted 
for the U.S. Bureau of Mines on a project entitled "Control of 
Vibration and Blast Noise from Surface Coal Mining”. Some of the 
recordings made of the overpressure pulses generated showed appar- 
ent anomalies. It was found that, due to the spacing of the holes, the 
millisecond delay used, and the position of the recording instrument 
relative to the holes, shifts in the time of arrival of the overpressure 
pulse occurred. When the overpressures from multiple holes arrive 
simultaneously, the overpressure is greater than that generated by a 
single hole. In large blasting operations where many holes are 
detonated in a single blast, the overpressure from several holes can 
reinforce at some angle or angles and cause relatively high overpres- 
sures to occur along certain angles from the blast site, whereas at 
other angles the peak pressures will be that associated with the 
detonation of individual holes. Experimental data are presented 
which show that the peak overpressure, at a given position, as well 
as being determined by the charge weight per delay interval and the 
distance from the blast area, is also dependent upon the degree of 
simultaneity of the arrival of the overpressure pulses from the blast 
holes. Thus, the correlation of the measured peak overpressure with 
the average millisecond delay interval used in a blast is not as good a 
correlation as delay intervals which can be calculated for the arrival 
of the individual pressure pulses. 


38905 Studying rock mass behavior associated with longwall 
mining of coal by installing instruments from surface. Kalia, H.N. 
(Harza Engineering Co., Chicago). pp 1C1.1-1C1.6 of Energy re- 
sources and excavation technology. Wang, F.D.; Clark, G.B. (eds.). 
Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P2. 

The possibility of installing instruments at the surface to 
determine the rock mass behavior of longwall operation is discussed. 
The instruments which may be used are inclinometers, vertical 
settlement measuring probe, and extensometers. The data collected 
from the surface instruments can be and should be supplemented by 
the geological and geotechnical data gathered during the explorato- 
ry phase. To refine or to quantify the data gathered from surface 
instrumentation some information should also be collected from the 
underground instruments. The underground instrumentation should 
consist of general visual observations along the face and the gob, 
pressure time history of the face jacks and the convergence immedi- 
ately ahead (in retreating face) or behind (in advancing face) of the 
mining front. The data collected can be used to formulate longwall 
design models using analytical methods. Also, it is anticipated that 
the data collected this way may be more economical than that 
obtained by conducting investigation from subsurface alone. 


38906 Bureau of Mines research on response of residences to 
ground vibrations from blasting. Fogelson, D.E.; Dowding, C.H. 
(Twin Cities Mining Research Center, Minneapolis). pp 3C1.1-3C1.6 
of Energy resources and excavation technology. Wang, F.D.; Clark, 
G.B. (eds.). Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P2. 

Work by the U.S. Bureau of Mines to reexamine damage 
criteria for residential structures responding to ground motions cre- 
ated by surface blasting is summarized. The most important aspect of 
this work is the determination of damage thresholds through field 
observations of the response of residences to ground motions gener- 
ated by strip mining blasts. Before and after shot observations of 
damage are compared with measured structural response, measured 
input ground motion and blast pressures, and calculated structural 
response. Preliminary observations on three structures are described. 
The full-scale field measurements are being verified by laboratory 
studies and mathematical modeling. A one-room structure, built of 
standard building materials, was tested on a large shake table. 
Damage observations were made as a function of vibration level and 
number of simulated blasts. The responses of the field structures are 
mathematically modeled as single degree of freedom systems. Dy- 
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namic response properties of the structures are calculated by Fourier 
frequency analysis of the measured structural response to full-scale 
ground and air vibrations from blasting. The advantages of response 
spectrum analysis and Fourier analysis for determining preliminary 
dynamic response properties are reviewed. Because human response 
to blasting vibrations is becoming an important consideration in the 
development of regulations, the Bureau of Mines is initiating studies 
in this area. A brief review is made of this problem. 


38907 Criteria for the proximity of surface blasting to under- 
ground coal mines. Rupert, G.B. (Univ. of Missouri, Rolla); Clark, 
G.B. pp 3C3.1-3C3.10 of Energy resources and excavation technol- 
ony. Wang, F.D.; Clark, G.B. (eds.). Golden, CO; Colorado School 
of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P2. 

Where two coal seams, one above the other, are being mined 
simultaneously, and one by surface and the other by underground 
methods, it has become expedient to establish criteria for possible 
blasting damage to the underground mine similar to those established 
for damage to surface structures blasting in quarries and open pit 
mines. The criteria should also be applicable to surface blasting close 
to most types of underground excavations. The research project 
consisted of a literature search to establish a foundation for the 
research, a selection of two sites for experimentation, and the devel- 
opment of a research plan, field experimentation, analysis of results, 
and recommendation of criteria for safe charge weights and scaled 
distances. 


38908 In-situ stress: an analysis. Lindner, E.N.; Halpern, J.A. 
(Dames and Moore, Cranford, NJ). pp 4C1.1-4C1.7 of Energy 
resources and excavation technology. Wang, F.D.; Clark, G.B. 
(eds.). Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P2. 

Based on a compilation of in-situ stress data from the United 
States and Canada, general trends in the state of stress in near- 
surface strata is reviewed. Stress measurements conducted in the 
United States and Canada indicate a complex relationship of stress 
orientation and magnitude to location and geologic environment. In 
general, the vertical stress is equal to the overburden weight. The 
average horizontal stress is greater than the vertical stress at depths 
less than one kilometer. Below this depth, they are approximately 
equal. The ratio of maximum and minimum horizontal stress tends 
towards a value of 2.0 below a depth of 100 meters. However, data 
scatter suggests that conclusions are only generalizations at best. 
Areal distribution of the magnitude and orientation of horizontal 
stresses suggests high stresses to the northeast and low stresses in the 
mid-west in relation to the data average. The maximum horizontal 
stress trends northeast in the east, east-west in the mid-west, and 
northwest along the Pacific Coast. However, several areas of re- 
orientation of the general trends are noted, primarily near uplifts. 


38909 Energy resources and excavation technology. Wang, F.D.; 
Clark, G.B. (eds.). Golden, CO; Colorado School of Mines (1977). 
445p. (CONF-770628—P1). 
From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 
Separate abstracts have been prepared for the individual 
papers presented. (TFD) 


38910 Subsurface rock mechanics instrumentation program for 
demonstration of shield-type longwall supports at York Canyon, 
Raton, New Mexico. Stewart, C.L. (Colorado School of Mines, 
Golden). pp 1C2.1-1C2.13 of Energy resources and excavation tech- 
nology. Wang, F.D.; Clark, G.B. (eds.). Golden, CO; Colorado 
School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

A rock mechanics instrumentation program, designed to de- 
termine the rock mass response due to longwall mining a thick coal 
seam utilizing shield-type supports, has been instituted at the York 
Canyon Mine near Raton, New Mexico. The information obtained 
from the subsurface instrumentation program during mining of the 
initial longwall panel is summarized. The data collected during this 
study is unique in that it represents the results from mining a 
supercritical longwall panel in a known geologic environment with 
cross- and along-panel topographic variations. The instrumentaion 
sequence was subdivided into three areas: shield support instrumen- 
tation, face instrumentation, and entry instrumentation. The shield 
support instrumentation consisted of hydraulic pressure recorders 
installed on selected shield supports. Face instruentation consisted of 
a KVA power consumption recorder. Entry instrumentation was 
composed of panel pressure load cells, roof-floor convergence re- 
corders, roof-sag instrumentation, and differential roof-floor horizon- 
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tal movement instrumentation. Information from the subsurface in- 
strumentation is presented and analyzed. 


38911 Roof control studies at Olga No. 1 coal mine, Coalwood, 
WV. Peng, S.S. (West Virginia Univ., Morgantown). pp 1C3.1-1C3.6 
of Energy resources and excavation technology. Wang, F.D.; Clark, 
G.B. (eds.). Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

The low coal section of Olga No. 1 Mine, Coalwood, WV is 
located in the northwest corner of the property, about 3 miles 
(underground track distance) from the main man/supplies shaft. In 
the headentry vertical shear failures along the intersection of chain 
pillar rib line and roof occurred at irregular intervls and kept 
approximaely 25 to 30 ft ahead of the face after the initial 3 crosscuts 
had passed. Consequently, the wooden posts set along and/or close 
to pillar rib line were frequently either crushed and failed or pushed 
into the floor sometimes as deep as 8 in. In spite of this, mining of 
coal was seldom interrupted due to roof control problems. It appears 
that two factors that control the fall of roof in Low Coal Area of 
Olga No. 1 Mine. One is related to coal extraction while the other is 
independent of coal extraction and has to do with local geological 
features. Accordingly, roof control study in this area is divided into 
two parts: One is the magnitude of pressure buildup at various 
locations around longwall panel from which optimum support densi- 
ty at the head-and-tail entry and pillar size can be estimated. The 
other one is the identification of any geological anomalies and 
correlation of roof fall with these anomalies. This provides informa- 
tion as to the locality and extent of bad roof where additional 
supports are required. 


38912 Use of geological/geotechnical investigation as an aid to 
mine planning. Dunham, K.; Thurman, A.G.; Ellison, R.D. 
(d’Appolonia Consulting Engineers, Inc., Denver). pp 1C4.1-1C4.6 
of Energy resources and excavation technology. Wang, F.D.; Clark, 
G.B. (eds.). Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

Coal reserves often exist in a complex geologic environment 
generally undefined previous to mining. Because of the large capital 
investments required to bring a mine into operation and because of 
the relative inflexibility of modern mining equipment, the fact that 
the geologic conditions are not known greatly increases the financial 
and safety risks of mining. Although risks cannot realistically be 
eliminated, investigative methods are available to provide significant 
information about the geological/geotechnical conditions previous 
to final mine planning. Further, these investigations often provide 
sufficient information to allow an increased portion of the reserve to 
be considered as a minable asset. When these investigations are 
coupled with the drilling for final exploration of the reserve, their 
implementation is generally cost-effective. Procedures for geologi- 
cal/geotechnical investigation of a property are outlined and demon- 
strated by example. Information available with limited field work is 
listed; studies adaptable to the typical drilling process are summa- 
rized; and the requirement for monitoring and further assessment 
during mine development is noted. By the judicious use of the 
resulting information it is likely that a coal mine can be put into 
operation, planned in a manner which will minimize interuptions to 
production from unforeseen geological anomalies. 


38913 Rock mechanics for a longwall mine design; Carbon 
County Coal Company. Djahanguiri, F. (Dravo Corp., Denver). pp 
1C5.1-1C5.12 of Energy resources and excavation technology. 
Wang, F.D.; Clark, G.B. (eds.). Golden, CO; Colorado School of 
Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

Results of a pre-development rock mechanics study for un- 
derground mining of a thick coal seam are presented. The study 
includes the geotechnical investigation and testing of coal and coal 
measure rocks for the proposed mine site. Extensive uniaxial, triaxial, 
shear, Brazilian, and point tension tests, produced information about 
the rock substance and rock mass poperties of the area. The geotech- 
nical site investigation furnished information about structural geolo- 
gy, joint patterns and orientation of structural features. Geophysical 
borehole logging and seismic reflection contributed to this study. 
The recommended chain and barrier pillar design for this cleated 
coal was based on the confined core concept. The pillar disign is 
dependent on the cohesion and angle of internal friction of intact 
coal samples. A computer program was developed and used to select 
optimum barrier pillar width with respect to mining height, number 
of entries, chain pillar width and length, entry dimensions and depth. 
Optimum barrier design made it possible to increase coal reserves, 
significantly during the initial mine design phase. In addition, infor- 
mation was obtained about the roof and floor rock mass properties. 
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The potential caving characteristics for the roof rocks and the 
application and effectiveness of shield supports as a means of long- 
wall face support were evaluated. An experimental mine test area 
was recommended at an early stage of development. This should 
supply verification for predictions of roof, coal and floor behavior, 
as well as the hydrologic response to mining. Testing at the initial 
longwall shield supported face will furnish information about inter- 
action of supports with roof and floor for the coal seam at the initial 
shallow depth. 


38914 Technical Research Commission: research program for 
1977. Publ. Tech. Charbon. Fr., Inf. Tech.; No. 1, 45-55(1977). (In 
French). 

Research projects for 1977 include work on ground move- 
ment and strata pressure; dust control; the reinforcement of ar- 
moured conveyors; new powered face supports; telecommunica- 
tions; and special equipment for inclined seams. 


38915 Environmental considerations. Environmental aspects of 
lignite mining in the South-Central United States. Hirsch, A.M. (Jack 
McCormick and Associates, Inc., Berwyn, PA). pp 193-202 of Geol- 
ogy of alternate energy resources in the South-Central United States. 
Campbell, M.D. (ed.). Houston, TX; Houston Geological Survey 
(1977). 

Surface minable lignite occurs in Texas, Arkansas, Louisiana, 
Mississippi, and Alabama. This energy resource is becoming eco- 
nomically more attractive as energy costs continue to rise, but to be 
competitive with other fuels it is likely that production will be 
limited to large surface mines. Because surface mines commonly 
discharge water to nearby streams, they are subject to provisions of 
the Federal Water Pollution Control Act so that NPDES permits 
will be required. Regulations on new source standards for coal 
surface mines are imminent. These regulations will bring, for the first 
time, a full NEPA (National Environmental Policy Act) review to 
surface coal mining on private land, which includes most of the 
lignite deposits of the South-Central United States. State regulations 
will also have to be met and currently they are most comprehensive 
in Texas. Unresolved environmental problems due to adequate pre- 
mine inventories, analyses, or planning can contribute to unnecessary 
delays of one to several years, if US-EPA requires an environmental 
impact statement. If applicants prepare comprehensive pre-mine 
plans, which include analyses of potential environmental problems 
and measures to mitigate them, then US-EPA may use these data to 
issue a negative declaration and thereby speed up the process of 
NPDES permits. The environmental analyses should include envi- 
ronmental inventories, reclamation plans, post-mine land-use plans, 
and strategies to maintain water quality. 


38916 Guidelines on gas escapes of the Mining Office of the Land 
North Rhine Westphalia. Glueckauf; 112: No. 24, 1411-1413(Dec 
1976). (In German). 

Guidelines on the prevention of danger due to the sudden 
release of large gas escapes from mines with or without the eruption 
of coal or rock came into force with the decree of August 6th 1976. 
The guidelines are to be applied to operational procedures by mining 
officials. They distinguish between gas escapes with the eruption of 
coal and other gas escapes. Gas escapes with the eruption of rock, 
gas escapes from a seam and other sudden releases of large quantities 
of gas belong to the latter category. For all types of gas escapes, 
there are rules for recognising and remedying the danger from 
escapes. 


38917 Control of firedamp emission. Boxho, J. Ann. Mines Belg.; 
919-993(Nov 1976). 

Paper reports on INIEX research on the control of firedamp 
in mines. Methods of predicting the concentration, e.g., measuring 
the gas concentration in the seam are discussed. The influence of the 
mining operations on the emission of gas is detailed. 


38918 Roof support frame. Walker, J.H.; Sutton, J.A.; Waters, 
J.H. (to Dowty Mining Equipment Ltd.). German(FRG) Patent 
2,615,629/A/. 28 Oct 1976. 15p. (In German). 

Several roof support frames are erected in line along the 
mining wall from the working space in which the mining equipment 
is accommodated. A unit consists of a horizontal part, a device 
catching roof falls, which is adjustable in height, and suitable means 
of connection between them, which have two adjacent shields, 
which are joined to the roof support part, and are adjustable in 
height relative to the corresponding part of the other shield. The 
supporting device can consist of a single component which, because 
of the different height settings of the shield, can rotate around a 
longitudinal axis. The means of connection consists of one or more 
movable props, which are arranged between the lower supports and 
either the supporting part or the shield. Further springs can ensure 
that the shields are kept side by side at the same height setting. The 
shields are kept on the horizontal supports by joints. These can 
consist of two parallel rails extending across the mining wall. A 
spring can be arranged between the rails in order to keep these 
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parallel to each other. Further, the possible movement between the 
shields can be limited by a connecting piece. 


38919 Entry into coal seams subject to instantaneous gas out- 
bursts with separation by hydraulic fracture. Fomin, E.I.; Eralin, N.E. 
Bezop. Tr. Prom-sti.; 48-50(Oct 1976). 

The method described has been used in several pits in the 
Karaganda coalfield. Before a cross-cut is driven into a seam several 
methane drainage bore holes are drilled and a further hole is made 
by hydraulic fracture of the seam. The holes are 100 mm in diameter 
and 7.3 m long, 7 m of this being in rock. Water pressures up to 260 
kg/cm? are used. It is shown that in the two or three days following 
the hydraulic shock, the volume and pressure of the methane drained 
begins to decrease. 


38920 Roadway supports. Marzi, G. (to Ruhrkohle A.G., Essen 
(Germany, F.R.)). German(FRG) Patent 2,501,281/A/. 16 Sep 1976. 
17p. (In German). 

The roadway segments consist of at least two curved segmen- 
tal sections connected via adjustable links. Steel is used as material. 
Due to adjustable overlapping of the segments and reduction of the 
linkage angle, these can be used for mining crossections of different 
sizes. The roadway supports can be modified so that no large hollow 
spaces occur between roadway and solid rock. The shape of the 
roadway can be chosen, and it can be varied using different numbers 
of roadway segments to a circular roadway. The equipment has a 
particular advantage in that the links are made movable like a hinged 
joint, using a bolt, where the linkage parts are fastened to the 
roadway segment sections by bolt hooks. 


38921 Support cushion filled with solids used for the safety of 
hanging wall, especially for mining. Dreker, R.; Grotjohann, K.; 
Langerbein, B. (to Bergwerksverband G.m.b.H.). German(FRG) 
Patent 2,513,387/B/. 9 Sep 1976. 6p. (In German). 

A support cushion is described which may be filled with a 
hardened solid and serves for underpinning hanging wall breakages. 
Compared with air-filled support cushions, the filling with a har- 
dened material has the advantage that the cushion can no longer be 
destroyed when overloaded. Inspite of this, the cushion can adapt to 
the relief of the hanging wall as long as the solid has not hardened. 
The cushion consists of two shells, the upper one has apertures 
whereas the lower one has a filler piece equipped with check valves. 
The empty cushion is placed onto the edge of the cavity to be filled, 
then the cushion is filled up with the solid. The solid penetrates into 
the cavity, via the apertures of the upper cushion shell. There the 
solid hardens. Then the support shield may be advanced without 
rock being able to break out of the filled cavity. 


38922 UK’s National Coal Board tests hydraulic mining equip- 
ment. Knight, G.C. Hydraul. Pneum. (Cleveland); 29: No. 9, 1.13- 
I.14(Sep 1976). 

Successful operation of newly developed mining equipment 
depends on the equipment being safe and reliable. Paper emphasizes 
recent studies at the NCB of hydraulic equipment. Hydrostatic 
pumps, motors and flexible hoses are considered briefly. 


38923 Multiple-purpose stage for the driving gallery. Marzi, G. 
(to Ruhrkohle A.G.). German(FRG) Patent 2,453,694/C/. 29 Jul 
1976. 8p. (In German). 

The device serves as a support stage for preassembly and for 
the transport and mounting of support frames as well as platform for 
advance work, and as drilling stage. It is moveably suspended on 
suspended rails via a running gear, and carries a heavable support 
cantilever and a laterally tiltable drilling and working stage. At the 
head, a face breast safety device is created by means of cross-struts 
and longitudinal bracings. The device requires only little room, not 
only during transportation but also on the working level. Its drilling 
device has the same range of action upwards and downwards and is 
not braced between gallery level and roof. 


38924 Mechanical-hydraulic mining machine for the exploitation 
of coal. Razgildeev, G.I.; Ekber, B.J.; Jurin, P.I.; Kernitschanskii, 
V.M.; Gorbatschev, A.S.; Timoschenko, G.M.; Lenenko, S.A.; Nam- 
leev, V.D. (to Vsesoyuznyi Nauchno-Issledovatel’skij i Proektno- 
Konstruktorskij Inst. Dobychi Uglya Gidravlicheskim Sposobom, 
Novokuznetsk (USSR); Donetskij Gosudarstvennyj Univ. (Ukraini- 
an SSR)). German(FRG) Patent 2,554,844/A/. 10 Jun 1976. 17p. (In 
German). 

In order to make effective mining of the existing coal possi- 
ble, water at high pressure (up to 10 MPa) must be used for 
mechanical-hydraulic coal mining machines. The laying of a separate 
high pressure pipeline has several disadvantages, such as, for exam- 
ple, quick wear of the nozzle, unreliability of throttling equipment 
and the greater danger of work in the mine. To overcome these 
disadvantages, the water pressure of a medium pressure supply is to 
be increased on the coal mining machine. For this purpose a duct 
was made in the support plate of a tracked vehicle using the mining 
tools, which represents an accelerating water pipeline. The sections 
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of the pipeline are arranged in at least two rows above one another, 
where a pneumatic hydraulic accumulator is connected to the inlet 
side and a vibrator to the output side. Using the pulsating high 
pressure water jet, it is possible to mine the coal from technological 
coal columns and in suspension. 


38925 Multiple-purpose stage for underground mining and tunnel 
construction. Marzi, G.; Nordhoff, B. (to Ruhrkohle A.G., Essen 
(Germany, F.R.)). German(FRG) Patent 2,457,247/A/. 10 Jun 1976. 
17p. (In German). 

The equipment is suspended and driven from one or more 
supporting rails using running gear, which consist of several inter- 
connected trolleys and brakes. In this, several trolleys have one 
brake acting on them, where one of the trolleys provided is held by 
its brake, while the other brake is free. The connection of the 
trolleys consists of a flexible tension joint, where the stage drive is 
connected with one of the trolleys provided with a brake, and acts 
on the tension joint. The drive of the stage takes place via at least 
two of the trolleys provided with brakes, which move in the 
contrary direction. One of the trolleys is held by its brake and 
supports the stage on the supporting rail via its brake. If the other 
trolley is held, the stage stops and the other trolley can be moved so 
far that the stage is then movable for a certain distance. By this 
arrangement the stage is secured agains: unintentional movements as 
even if the stage is moved by its drive there is always a brake on in 
each trolley unit. On standstill all brakes are on, which increases the 
safety of the arrangement. The introduction of the flexible tension 
joint makes the bridging of any required distances between the 
trolleys possible. By suitable selection of the tension joint one can 
achieve transmission of the driving force to the tension joint and to 
the supporting rails via the brakes, without any slip. 


38926 Coal mining hydraulics: designs you can use. Jacobs, E. 
Hydraul. Pneum. (Cleveland); 29: No. 4, 72-77(Apr 1976). 

Paper discusses a two-speed servo system for steering control, 
split flange fittings, an automative emulsion mixing system plus a few 
shorter design ideas that the hydraulic designer may want to consid- 
er for his equipment. 


38927 Non-metric close range photogrammetric system for map- 
ping geologic structures in miues. Brandow, V.D. Photogramm. Eng. 
Remote Sensing; 42: No. 5, 637-648(1976). 

A stereographic close-range photogrammetric method of ob- 
taining structural data for mine roof stability analyses is described. 
Stereo pairs were taken with 70 mm and 35 mm non-metric cameras. 
Photo co-ordinates were measured with a stereo-comparator and 
reduced by the direct linear transformation method. Field trials 
demonstrate that the technique is sufficiently accurate for geological 
work and is a practical method of mapping. 


38928 Aspects of the development of coal mining in Kent. Down, 
C.G. R. Sch. Mines J.; No. 25, 25-33(1976). 

The history of working of the Kent coalfield is presented. 
The ranks of coal mined there at present are listed, and some details 
are given of the coal deposits. 


38929 Microseismic investigations in coal mines. Leighton, F.; 
Steblay, B.J.; Hooker, V.E. No journal title available; 10: No. 60, 66- 
71(Oct 1974). 

Rock noises were monitored in a deep western Colorado coal 
mine and include data preceding several bounces (release of seismic 
energy large enough to be damaging or felt by nearby personnel) of 
varying magnitudes. Techniques were developed to locate and delin- 
eate bounce areas. These data indicate that microseismic techniques 
may be used to establish where and when coal mine bounces will 
occur. Microseismic equipment was also used to monitor a con- 
trolled roof fall experiment. This equipment detects microseismic 
noises of ultrasonic frequencies and translates these frequencies 
down to the audible range. This minimizes background noise. Re- 
sults of this initial experiment indicate that the peak buildup of rock 
noise occurred about 15 minutes prior to roof failure. 


38930 16th international conference on coal mine safety research. 
Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of 
Mines ([nd]). 871p. (CONF-7509195—). NTIS. 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

The Sixteenth International Conference on Coal Mine Safety 
Research was held in Washington, D.C., September 22-26, 1975. 
Papers have been entered individually into ERA and EDB. Sessions 
covered electrical apparatus in coal mines (fire and explosion pre- 
vention, short circuits, electric shock, etc.), underground fires, in- 
strumentation, communications (including remote sensing, methane 
monitoring, automatic shutdown), explosives and blasting (safety, 
new types of explosive, fumes), methane (drainage, control or recov- 
ery), ventilation, methane and/or dust explosions (suppression by 
ate barriers, ignition), and haulage and hoisting equipment. 
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38931 Interference short-circuit with arcing phenomena in elec- 
trical equipment in flameproof enclosures with special reference to the 
so-called transmission of ignition by particles. Killing, F.; Tielke, H 

pp 13.1-I3.16 of 16th international conference on coal mine safety 
research. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; 
Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Flameproof electrical enclosures can fail if a short-circuit 
fault causing an electric arc occurs. The arc can destroy the enclo- 
sure by increase of pressure or it can burn through the enclosure 
wall. The presence of insulation can lead to bursting of the enclosure 
or to production of a ring of flame produced by the burning of 
volatilization products. The burning of an arc between copper 
electrodes gives rise to a need for smaller flange gaps than for 
normal flame transmission due to the possibility of transmission by 
particle ignition. It is these aspects which have been studied in detail 
in recent years by extensive work at the BVS. It has been attempted 
to obtain some clarification of particle ignition by means of high 
speed cine film. Finally, possible methods of protection have been 
critically considered for the fault conditions referred to by the type 
of construction of the equipment and the method of installation. 


38932 Internal short circuits in flameproof high-voltage equip- 
ment. Ciok, J. (Central Mining Inst., Mikolow, Poland). pp I4.1-14.9 
of 16th international conference on coal mine safety research. Pre- 
prints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of 
Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The explosion pressure arising inside the enclosure of a flame- 
proof electrical equipment during a short-circuit depends on: short- 
circuit power, volume of chamber, quantity of condensed water 
inside the enclosure, quantity and kind of electrical insulation inside 
the enclosure, presence of explosive mixture inside the enclosure, 
and tightness of the enclosure. In order to avoid high pressure in 
case of an internal short-circuit, electrical insulation should be used 
or at least the use of organic insulants should be confined to the 
necessary minimum and, if possible, small volume chambers should 
be avoided. When protection against the consequences of internal 
short-circuits is incorporated into flameproof enclosures of high- 
voltage equipment, it is possible to make lighter constructions and 
use flat flameproof joints, which considerably simplifies the design of 
the equipment. 


38933 Effect of short circuits inside explosionproof enclosures on 
propagation of ignition. Marinovic, N. (Rade Koncar Electrotechni- 
cal Inst., Zagreb). pp I5.1-15.14 of 16th international conference on 
coal mine safety research. Preprints. Brinkley, R.F.; Tole, D.M. 
(eds.). Pittsburgh; Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

With electrical switching devices enclosed in a flameproof 
casing, in addition to the danger of propagation of ignition by gas 
explosion, there is additional danger of propagation of ignition 
caused by electric arc due to the short circuit current burning of 
metal producing hot metal particles. Researches of maximum safety 
gap were carried out under different conditions with currents of 2.5 
to 25 kA and different mixtures in the casing where melting of wire 
occurs caused by short circuit current. The form of the bundle of 
particles emitted through the gap was ascertained by observation. 
For the first time also considerable influence of resonant oscillations 
on the propagation of ignition was observed and investigated experi- 
mentally. Propagation of ignition by means of a bundle of particles 
was caused by short circuit current up to 10 kA, while at larger 
currents the influence of the particles themselves was weaker be- 
cause with higher temperature the particles of smaller size but in 
greater number appear with a mixture of copper mist and copper 
vapors. At a current of 10 kA, resonance with largest oscillation was 
noticed and the maximum safety gap was determined at 0.25 mm. 
For safety reasons switching apparatuses for mines have been made 
and tested for the danger of particles for a number of years. These 
results indicate still one more danger caused by short circuit, particu- 
larly at its critical values, where conventional techniques of short 
circuit protection can fail. 


38934 Studies of safe gaps with expanded metal sheet. Umezu, 
M.; Matsuguma, K.; Ikeda, T. (National Research Inst. for Pollution 
and Resources, Tokyo). pp 16.1-I6.15 of 16th international confer- 
ence on coal mine safety research. Preprints. Brinkley, R.F.; Tole, 
D.M. (eds.). Pittsburgh; Bureau of Mines ({nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 
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Although lamina-protected construction applied to the explo- 
sionproofing of high-current electrical apparatus is presently one of 
the best explosionproofing methods, its practical application has 
been limited on account of significant structural weakness. The 
authors investigated lamina-protected, explosionproof construction 
from various aspects to eliminate this weakness and make use of 
advantages peculiar to lamina-protected construction. This resulted 
in the development of expanded-metal, lamina-protected, explosion- 
proof construction. Its explosionproofing ability has been verified 
using methane-air mixtures. A dry-type transformer of expanded- 
metal, lamina-protected, explosionproof construction has been de- 
signed, manufactured as a practical unit, and tested to validate the 
explosionproofing ability and its economic advantages. The possibil- 
ity of reducing substantially the thickness of the enclosure walls and 
the flange of the electrical apparatus of lamina-protected construc- 
tion, as compared with other flameproof construction, when the 
enclosure as a whole is designed as a pressure vessel, reduces the 
weight of the assembly and therefore its cost. For small electrical 
apparatus the advantages do not appear to be as significant when 
compared with flameproof construction but, for larger electrical 
apparatus, increasing economic dominance can be expected com- 
pared to flameproof construction. 


38935 Protection against electric shock on touching the contact 
wires of electric trolly haulage systems in coal mines. Timoshenko, 
A.T.; Kolosyuk, V.P.; Green, K.A.; Volkotrub, S.A. (Makeev Safety 
in Mines Research Inst., USSR). pp I7.1-I7.8 of 16th international 
conference on coal mine safety research. Preprints. Brinkley, R.F.; 
Tole, D.M. (eds.). Pittsburgh; Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

In mines, where electric trolley haulage is employed, the 
chances of persons making contact with the trolley wires are greater 
than usual, since the restricted dimensions of the mine roadways 
prevent the wires from being raised beyond reach. To protect 
persons against electric shock on accidentally touching live trolley 
wires, the current USSR Coal and Shale Mine Safety Regulations 
specify the use of automatic protective isolation, the division of the 
trolley wires into sections by means of circuit-breakers, so as to cut 
off the voltage from sections of the trolley haulage system at points 
where a great deal of human activity or maintenance work on the 
roadways is being carried out, the use of fencing to shut off particu- 
larly dangerous places and warning signalling. Experience in the use 
of electric trolley haulage shows automatic protection to be the most 
efficient way of achieving electrical safety. Fitting a system with 
such protection is beset with technical difficulties associated with the 
design and construction of the apparatus and with its operation in 
mines. The principle, on which the apparatus is based, is to check the 
trolley insulation relative to the ground by a small operative current 
and prevent the passage of this current through the load circuits by 
means of special blocking devices mounted on the locomotives. If 
the trolley insulation breaks down and there is leakage of current or 
a person accidentally touches the trolley wire, a sensitive element in 
the protective apparatus operates and a signal indicating the instanta- 
neous isolation from the supply is conveyed by means of the switch- 
ing apparatus, installed at the output of the trolley voltage supply. 
Safety is ensured by the very small period of time during which 
current passes through the body of the person who has made contact 
with the wire. Besides affording protection against electric shock, 
the apparatus also ensures that leakage currents liable to cause fire 
are switched off. 


38936 Electrostatic hazards associated with the use of flexible 
plastic ventilation ducts. Movilliat, P.; Giltaire, M. (Centre d'Etudes 
et Recherches des Charbonnages de France, Verneuil-en-Halatte). 
pp 18.1-18.12 of 16th international conference on coal mine safety 
research. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; 
Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The electrostatic phenomena that can occur when dusty air 
circulates through a ventube can lead to two types of electric 
discharges: as a result of initiation between the wall of an electrified 
ventube and a grounded conductor (or an insulated high capacitance 
conductor); or as a result of initiation between an electrified conduc- 
tor and ground (or a conductor with a high capacitance). The 
conductor can be electrified either by friction, if it is part of the 
ventilation circuit, or electrified by induction if it is near a ventube. 
The possibility of methane-air mixtures being ignited by an electric 
discharge between a plastic material and a metal conductor has not 
been investigated extensively, but it has been shown that ignition is 
possible in certain cases by discharge between a polyethylene plate 
and a spark gap sphere. The hazard of firedamp ignition by dis- 
charge of a conductor present in the ventilation circuit is sufficiently 
well known so that A wn is no need to emphasize the need for 
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grounding of such objects (metal pipes, metal flanges, etc.), it being 
clearly understood that a leakage resistance of less than 1 megohm is 
sufficient. The results obtained in our experiments, together with the 
firedamp ignitions obtained when an operator wearing insulating 
boots approaches a polyethylene ventube (ventube A), show that it is 
not possible to eliminate firedamp ignition hazards with polyethylene 
ventubes transporting dusty air. 


38937 Fire tests in roadways with conveyor belts and wooden 
supports. Grumbrecht, K. (Versuchsgrubengesellschaft mbH, Dort- 
mund, Ger.). pp II1.1-I11.8 of 16th international conference on coal 
mine safety research. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). 
Pittsburgh; Bureau of Mines ({nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Fires in conveyor belts and wooden supports were studied in 
a fire test gallery underground and in a laboratory fire gallery with 
respect to wood fire ignition and the effects on CR and PVC belt 
conveyors and wooden supports. The timbers were lagged with 
dust-binding agents or impregnated with MgCl: solution. Immersion 
in the saturated solution for 23 hours resulted in supports which only 
smoldered and did not catch fire, so the treatment is recommended. 
Correlations between the mine test gallery and the laboratory tests 
are discussed. (LTN) 


38938 Studies in South Africa related to fire protection in mines. 
Greig, J.D.; Lloyd, P.J.D.; Whillier, A. (Chamber of Mines Re- 
search Organization, Johannesburg). pp I12.1-112.10 of 16th interna- 
tional conference on coal mine safety research. Preprints. Brinkley, 
R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of Mines ({nd)). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

In the first part of the paper a description is given of some 
full-scale fire tests that have demonstrated the effectiveness of plas- 
tering and of wrapping of timber cribs using fiberglass insulation 
blankets as a means of fire protection in mines. In the second part the 
efforts being made to exploit the potential of high-expansion foams 
for fighting large fires in remote locations underground are re- 
viewed. Fundamental work has been carried out on the way in 
which foams act against fires. In practice, it proved difficult to 
generate foam efficiently (in terms of the volume of air supplied to 
make a given quantity of foam) and a redesign of the generator head 
was necessary. Simple additives were found to increase the water- 
retention ability of the foams under the hot conditions found under- 
ground. 


38939 Conditions for the initiation of spontaneous combustion: 
application to prevention and monitoring. Jeger, C.; Froger, C. 
(Centre d'Etudes et Recherches des Charbonnages de France, Ver- 
neuil-en-Halatte). pp II3.1-113.14 of 16th international conference on 
coal mine safety research. Preprints. Brinkley, R.F.; Tole, D.M. 
(eds.). Pittsburgh; Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Over 100 cases of spontaneous combustion that occurred in 
French coal mines during the period 1960 to 1972 were analyzed to 
determine the cause of the enhanced susceptibility of these particular 
areas. One factor appeared to be the occurrence of finely divided 
pyrite or marcasite in concentrations over 2% under conditions 
which allow the pyrite to be converted rapidly to ferrous sulfate (the 
ferrous ion exerts a catalytic action on the low temperature oxidation 
of coal). Further, a mass of coal, fractured or fissured so that air 
could seep through it, and voluminous enough for heat to build up 
was required. The air flow which caused the problem was often 
affected by local ventilation conditions (pressure drops across a 
relatively small thickness, or even by change of direction of air 
flow). Fissured and friable volumes of coal near a fault were often 
particularly susceptible. The implications of these observations on 
coal mine planning, mining operations and on monitoring operations 
(CO measurements) are discussed. Fissured areas, and especially 
areas susceptible to new fissuring, should be watched particularly 
closely. (LTN) 


38940 Investigation into the effect of working area and road 
ventilating air flows on the liability to endogenous fire. Lindenau, 
N.I.; Maevskaya, V.M.; Bonetsky, V.A. (Eastern Safety in Mines 
Research Inst., Kemerovo, USSR). pp II4.1-I14.10 of 16th interna- 
tional conference on coal mine safety research. Preprints. Brinkley, 
R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of Mines ({nd)). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The spontaneous combustion of coal is a physico-chemical 
process that may occur when broken masses of coal accumulate 
beyond a certain quantity and air is free to flow to them over a 
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period of time. The process may be prevented or delayed by 
eliminating or modifying one of these conditions. The critical mass 
of coal, in which spontaneous combustion may develop under condi- 
tions of heat transfer, varies from 1 to 5 t, depending upon the stage 
of metamorphism and degree of spontaneous combustibility of the 
coal. The only way to prevent or retard spontaneous combustion, 
when getting coal from seams by systems with roof caving, is to 
reduce the rate of air flow into the goaf. Modeling of the spontane- 
Ous combustion process and field observations made in mines have 
shown that spontaneous combustion cannot occur except when the 
amount of air flow is between 0.1 and 0.9 m*/min/m? and the oxygen 
content in it is not less than 17%. Spontaneous combustion is 
impossible when the air flow is less than 0.1 m*/min/m? since the 
oxygen content along the seepage path falls to levels at which there 
is no risk of fire, and again when the air flow is greater than 0.9 m*/ 
min/m? due to the convection of heat. The most favorable condi- 
tions for spontaneous combustion are produced with leakages of 
between 0.3 and 0.4 m*/min/m* A definite period of time, the 
“incubation period”, is required if the process of spontaneous heating 
of the coal is to develop into combustion. It varies from 0.5 to 4 
months, depending on the stage of metamorphism and the liability of 
the coal to spontaneous combustion. More specifically it varies with 
brown coals from 0.5 to 1.5 months, and with true coals from 1.5 to 
4 months. The dependence of the process on the magnitude and 
duration of air flow enables controlled ventilation of the working 
_ and roads to be used as one means of preventing endogenous 
ires. 


38941 Replacement of explosionproof dams by water plugs in the 
access roadways, i.e., rapid flooding of a low lying section in an 
undulating roadway. Dlouhy, J.; Cernin, M. (Scientific Coal Re- 
search Inst., Ostrava- Radvanice, Czech.). pp 115.1-I15.13 of 16th 
international conference on coal mine safety research. Preprints. 
Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of Mines 


([nd}). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

In coal mine fires a rapid sealing off of the affected area is 
often advisable to prevent explosions due to methane or dusts. The 
authors consider, by experiment and calculation, the necessary char- 
acteristics (length) of a water seal in a low part of the drift which 
will prevent the transfer of a shock wave of Po = 10 hp/cm?. In 
suitable cases this may be a rapid, simple and efficient method of 
sealing off a part of the mine. A computer program was written to 
calculate criteria of resistance against explosions for any layout 
configuration. (LTN) 


38942 Safe fire containment in gassy mines. Shevchenko, Yu.A.; 
Kolishenko, M.V.; Dotsenko, V.F. (All-Union Safety in Mines Re- 
search Inst., Donetsk, USSR). pp I16.1-I16.4 of 16th international 
conference on coal mine safety research. Preprints. Brinkley, R.F.; 
Tole, D.M. (eds.). Pittsburgh; Bureau of Mines ([{nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Two kinds of equipment used in the USSR for the safe 
containment of coal mine fires are described. The Temp” apparatus 
for remotely constructing explosion-proof gypsum stoppings com- 
prises a control panel, a mixing-injecting plant for preparing and 
delivering the gypsum-water-additive mixture, hoses, pipes, etc. The 
second apparatus, which produces an inert vapor gas mixture, com- 
prises an aviation gas turbine engine, ejector, combustion chamber, 
cooling chamber, water-supply system, fuel feed system and control 
panel. The composition of the inert mixture is nitrogen 52%, water 
vapor 40%, carbon dioxide 7% and oxygen 1%. Examples of the use 
of these equipments to seal off fires are described. (LTN) 


38943 Control of a mine fire at Osterfeld Colliery by means of 
nitrogen. Kugler, U.; Schewe, A. (Werksdirektion Osterfeld der 
Bergbau AG Oberhausen und Hauptstelle fuer das Grubenrettungs- 
wesen, Essen). pp II7.1-I17.10 of 16th international conference on 
coal mine safety research. Preprints. Brinkley, R.F.; Tole, D.M. 
(eds.). Pittsburgh; Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The use of temporary stoppings to seal off coal mine fires is 
described. The sealed off area was then flooded with nitrogen. For 
such purposes carbon dioxide has been used but, in contact with the 
hot coal, this leads to the formation of carbon monoxide, which is 
undesirable. It interferes with monitoring the state of the fire, affects 
the explosibility of the mine gas and creates a toxic hazard. The use 
of nitrogen is simpler and safer. In order to control concealed fires 
successfully the oxygen content of the mine gas must be reduced to 
less than 3% so that sealing stoppings are necessary. (LTN) 
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38944 Pillar fires in Indian coal mines and measures taken to 
combat the same. Prasad, S.S. (Government of India, Dhanbad). pp 
II8.1-II8.11 of 16th international conference on coal mine safety 
research. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; 
Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

All pillar fires broke out after increasing the mine ventilation 
pressure which resulted in a high pressure gradient across the 
affected pillars. The creeping feed of air through cleats, cleavages, 
slips, etc. started oxidation. If these are fine enough and are exten- 
sive, then not only is the oxygen absorption large but also the heat 
evolved may not be easily dissipated, thereby creating conditions 
which ultimately caused outbreak of fire in the pillars. An examina- 
tion of blocks (0.6 m. cube) of coal taken from the affected pillars 
indicated a large leakage through the blocks when a sufficiently high 
pressure differential was created between the two opposite faces. 


38945 Early detection of mine fires by monitoring carbon monox- 
ide in the upcast and downcast air. Chamberlain, E.A.C.; Gwatkin, 
G.H.R. (National Coal Board, London). pp III1.1-I111.12 of 16th 
international conference on coal mine safety research. Preprints. 
Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of Mines 


({nd)). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The shaft air monitor is a sensitive whole-pit fire alarm which 
has been proved experimentally and in action. Its sensitivity is such 
that it provides a detailed picture of the short-term variation in the 
total make of carbon monoxide underground and in the extent of 
contamination of the ambient (downcast) air. Its response to an open 
fire has been found to be rapid and unambiguous whatever the 
variation in the background level, but these variations tend to 
obscure the symptoms of a slowly-developing spontaneous combus- 
tion in its early stages. Means are being developed for the automatic 
diagnosis of alarm conditions in order to relieve the non-ex 
observer of the responsibility of making decisions on the basis of the 
chart record alone. The device has proved of great value to manage- 
ment, particularly in its ability to give an early warning of combus- 
tion at times when no men are underground. 


38946 Whole mine communications and monitoring system. Do- 
broski, H. (Bureau of Mines, Pittsburgh). pp III4.1-III4.7 of 16th 
international conference on coal mine safety research. Preprints. 
Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of Mines 


({nd}). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

An integrated mine communications and monitoring (MCM) 
system has been developed for underground mines that allows 
private telephone channels, environmental monitoring, and control 
of underground equipment, all on a single coaxial cable. All system 
operations are under the direct control of a dedicated minicomputer. 
Many advanced features are incorporated into the system such as 
paging to roving personnel, two-way section wireless, through-the- 
earth emergency communications, and others. This system is pres- 
ently installed in U.S. Steel's Robena Mine complex near Union- 
town, Pa. 


38947 Safety principles for the development and use of gas meter- 
ing devices in coal mines. Schubert, E.; Eicker, H. (Westfalische 
Berggewerkschaftskasse, Pruefstelle fuer Grubenbewetterung, 
Bochum, Ger.). pp III5.1-I115.14 of 16th international conference on 
coal mine safety research. Preprints. Brinkley, R.F.; Tole, D.M. 
(eds.). Pittsburgh; Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Various devices for measuring methane concentrations are 
discussed. Some of these are fixed devices installed so that they 
immediately and automatically shut off electrical installations in the 
area when the value for excepted areas of 1.5% methane is reached. 
Ordinarily, values of methane must not exceed 1.0% except in areas 
equipped with the above devices. Various problems which have 
occurred are discussed. Other instruments for monitoring CO, O:, 
CO, and NO are discussed briefly. (LTN) 


38948 Conditions of safe blasting operations in highly gassy 
seams. Sobala, J. (Central “po Inst., Mikolow, Poland). pp IV4.1- 
e 


IV4.11 of 16th international conference on coal mine safety research. 
Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of 
Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 
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This paper presents the principles of safe blasting operations: 
In workings with auxiliary ventilation in which in a 50 m long 
adjacent-to-the-face zone local methane accumulations occur; when 
driving workings through faulted strata applying central shotfiring 
from the surface; when blasting in coal roof layers in longwalls of 
highly gassy panels, and in cross-cuts opening gassy coal seams. 
Safety of blasting operations can be maintained if it is possible to 
disrupt the contact of these hazards with the place where the 
shotholes are fired; the adjusting of safety regulations to the intensity 
of occurrence of these hazards in workings makes it possible to 
safely enlarge the range of explosives and accessories use. 


Patterns observed in the changes occurring in the leakage 

dynamic parameters of coal seams being worked within the 

zone of influence of the coal getting operations. Airuni, A.T. (Inst. of 

Geophysics, Moscow); Stavrovsky, V.A.; Petukhov, I.M.; Lin’kov, 

A.M. pp V1.1-V1.12 of 16th international conference on coal mine 

safety research. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pitts- 
burgh; Bureau of Mines ((nd)). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The stress-relieving, degasifying effect of working coalfaces, 
which depends on the nature and periodicity of the displacements of 
the surrounding rock strata, is propagated in the seam being worked 
practically constantly at a rate that varies within definite limits. An 
abutment pressure zone forms in the intact portions of the seam 
being worked for a certain distance back from the face, the stresses 
rising from zero at the face to a peak and thereafter decreasing to the 
naturally undisturbed values in the solid. The extent of this zone into 
the solid from the face may reach anything from 40 to 80 m, 
depending on the time, the physical and mechanical properties of the 
seam and surrounding rocks, the ground pressure control method 
and the rate of face advance. The cyclical nature of the variation in 
the stress concentrations determines the character and rate of the 
changes in the leakage and gas-dynamic parameters of the coal seam 
in the zone adjacent to the face and, ultimately, the liability to 
sudden outbursts and the possibility of artificial degasification in that 
zone. It is most important to establish the degree to which the 
longwall affects the methane pressure distribution and the gas emis- 
sion rate in the solid of the worked seam behind the advancing face, 
in order to determine the foremost-zone degasification parameters of 
the gas-laden, low-permeability coal seams and, in particular, to 
devise effective measures for preventing sudden coal and gas out- 
bursts. Investigations into the effect of the working face on the gas 
pressure distribution in the coal mass adjacent to the longwall and 
the rate at which it emits gas in the foremost zone of the working 
face, i.e., the leakage and gas-dynamic parameters of the seams, were 
carried out at 29 worked seams in 24 mines in the Donetsk, Kara- 
ganda, Pechora and Uglovsk coal fields. 


38950 Methane concentration of bituminous coal mines and in- 
tensity of mining operations. Grebski, Z. (Rybnik Coal Mining 
Assoc., Poland). pp V2.1-V2.5 of 16th international conference on 
coal mine safety research. Preprints. Brinkley, R.F.; Tole, D.M. 
(eds.). Pittsburgh; Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

In the last twenty years, in the South West of the Upper 
Silesian coalfield, two new deep bituminous coal mines have been 
opened up. This region is characterized by its high methane content. 
The mines were thus worked in difficult conditions, with a high risk 
of methane. During the preparation of the deposit and during coal 
winning operations the entire quantity of methane that flowed out 
into the ventilation currents and the drainage system gradually 
changed as follows: in the first preparatory phase and in the first coal 
winning oa the quantity of methane systematically increased. 
During the first years after coal winning started a rapid rise in 
methane concentration was observed; in the second period the gas 
emission became stabilized with only a slight alteration in the vol- 
umes of methane, although in this period coal production further 
increased. This was the time of maximum methane emission, during 
which the gas emission in one pit rose from 160 to 330 m/min; in 
the third period there was a gradual reduction in methane emission, 
in spite of the fact that coal production increased still further. 
Similar changes were observed in all newly opened pits. 


38951 Extent of gas emissions in zones influenced by extraction. 
Winter, K. (Westfalische Berggewerkschaftskasse, Pruefstelle fuer 
Grubenbewetterung, Bochum, Ger.). pp V3.1-V3.17 of 16th interna- 
tional conference on coal mine safety research. Preprints. Brinkley, 
R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of Mines ({nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The methods for the advance calculation of gas emission are 
based on the assumption that no mine workings are present in the 
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rock mass considered as the gas emission zone. If mine workings are 
developed above or below a new drift, the zone is considerably 
enlarged. There is no safe depth between the face area and the 
surface area. In recent years, for instance, large gas emissions have 
been observed at the surface, as a result of underground workings 
located 600 to 800 meters below. Several examples are used to show 
that galleries that lay as much as 100 meters below the face and 
heaved more than 100 mm in the excavated area received gas flows 
up to 12 m*/min. The size of the gas flow into the mine workings 
depends on the degree of loosening of the influenced coal and thus 
also on the extent of the ground movements. Measurements made in 
the course of surveys have shown that heaving of 180 to 130 mm can 
still be observed at depths of 130 to 170 meters below the face. Based 
on these determinations, one cannot exclude the possibility that gas 
will be emitted into mine workings located more than 100 m below 
the face. Methane flow into mine workings increases approximately 
in proportion to the rate of advance. The amount of gas which flows 
per unit time into an underlying or overlying mine working is 
therefore greater at the present time than it was 10 or 20 years ago. 
In exceptional cases, gas movements were even observed which 
originated at faces located at several hundred meters in the horizon- 
tal direction from the affected working. 


38952 Novel means of methane control in coal mines. Vil'chitskii, 
V.V.; Birenberg, I.E.; Karpov, E.F.; Mikhailyuk, N.T.; Gusev, M.G. 
pp V4.1-V4.10 of 16th international conference on coal mine safety 
research. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; 
Bureau of Mines ({nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

METAN consists of the following individual units: (a) ATI-1 
methane analyzer composed of DMT-4 transducer and an indicator 
AS-5; (b) ATZ-1 analyzer, composed of three DMT-4 transducers 
and an AS-6 indicator; and (c) Information receiver unit SPI-1. The 
number of the newly designed methane analyzers required for any 
particular colliery depends on the topology of the ventilating system 
and can vary from a few to several dozen; appropriate selection of 
the apparatus forming the METAN layout means that this can be 
used as an independent system for automatic gas protection, or to 
form part of a pithead control system for ventilation purposes, or 
else to fit into automatic ventilation control circuits. Such a system 
can perform the following functions: Continuous monitoring of 
methane at the various transducer locations, in a range of 0 to 2.5% 
(vol.) CH, with an accuracy of +- 0.2% (vol.) CHs; automatic 
interruption of electrical supply to the district on reaching and 
exceeding pre-set methane concentration limits; local and centralized 
audible and visual signals; transmission of methane content informa- 
tion continuously together with discrete emergency signals to pith- 
ead control, using a free telephone line or channels subordinate to 
the colliery remote machine-control system; and reception, process- 
ing and display of information at pithead control in the form of a 
continuous reading, record, visual and audible indication. Apart 
from these basic functions, the system can feed continuous informa- 
tion on the gas situation in the mine atmosphere into a computer, can 
process this in accordance with a prescribed algorithm so as to 
predict gas emission patterns and issue control commands to regulate 
ventilation either on a pithead control, or automatic, basis. 


38953 Control and monitoring devices for explosion and fire 
prevention. Fischer, D.; Middelmann, D. 
(Versuchsgruebengesellschaft mbH, Dortmund, Ger.). pp III3.1- 
III3.11 of 16th international conference on coal mine safety research. 
Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of 
Mines ((nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

In the explosion barriers used to date, the quenching agent 
(water or rock dust) was installed on platforms in the most unencum- 
bered gallery cross section available, where it could be subjected to 
the pressure from an explosion and be thoroughly dispersed through- 
out the gallery. The quenching agent cloud formed in this way 
extinguished the subsequent explosion flame. For this purpose, two 
conditions, among others, must be satisfied: (1) The pressure must be 
high enough to disperse the quenching agent effectively; and (2) the 
time interval between the pressure front and the flame front must be 
large enough to allow the quenching agent to fill the entire gallery 
cross section. These preliminary conditions are not always satisfied 
for certain space configurations, making protection against explo- 
sions questionable. Triggered barriers present one solution for im- 
proving safety. In the case of a triggered barrier, a detector is 
installed at some distance (30 to 50 meters) ahead of the quenching 
agent. The role of the detector is to respond to the explosion before 
it reaches the barrier. This detector activates a triggering mechanism 
which disperses the quenching agent without intervention of the 
explosion pressure. Various possible principles are examined. 
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38954 Recent developments in permissible explosives in the USA. 
Watson, R.W.; Ribovich, J. (Bureau of Mines, Pittsburgh). pp IV1.1- 
IV1.12 of 16th international conference on coal mine safety research. 
Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of 
Mines ({nd)). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Permissible explosives are explosives certified by the Bureau 
of Mines for use in underground coal mines as set forth in Federal 
Regulations (Bureau of Mines Schedule 1-H'). To qualify as permis- 
sible, the explosive must pass a schedule of tests designed to assure 
its safety in gassy and/or dusty mines. Until recently the majority of 
permissible explosives have been NG-sensitized granular, semigel or 
gelled dynamites of low to intermediate strength, containing about 
10% sodium chloride to reduce their tendency to ignite natural gas- 
air or coal dust-gas-air atmospheres. At present 74 different brands 
of permissible explosives are sold on the U.S. market: 67 of these are 
conventional NG-sensitized formulations, and the remaining 7 are 
the new water gels. As yet, the water gels have had little impact on 
the permissible market, but this picture is changing. As with the 
advent of any new explosive system, it becomes necessary to careful- 
ly assess the safety features of the water gels. This paper presents test 
data on the recently approved commercially made permissible water 
gel explosives, for comparison with the conventional NG-based 
permissibles. The current water gel permissible explosives are ammo- 
nium nitrate (AN)-based materials of gel-like consistency, containing 
no NG-sensitizer. Basically, they contain an oxidizer, a fuel, and a 
sensitizer, thickened or gelled in an aqueous medium. 


38955 Safety detonation fuse for coal mining. Gurrea, M.; Rios, 
J. (Union Explosivos Rio Tinto, S.A., Spain). pp I'V3.1- 1V3.11 of 
16th international conference on coal mine safety research. Pre- 
prints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of 
Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The tests of the Safety Detonation Fuse carried out in the 
Test Gallery as well as those performed in coal mines led to the 
following conclusions: (1) The fuse behavior in relation with fire- 
damp and coal dust in suspension is excellent having overcome 
satisfactorily all safety tests in the Test Gallery and in the practical 
applications. (2) The detonation is perfectly transmitted by the fuse 
to the explosive cartridges. It was likewise verified that the explosive 
detonated perfectly at the operation of the instantaneous fuse, with- 
out any incomplete detonations or deflagrations. (3) Its practical use 
may be very interesting since it allows us to space the explosive load 
according to needs, and to concentrate its effects at the desired spots, 
which is particularly useful in long holes in coal as well as in rock. 


38956 Explosives and formation of toxic gases in large-scale 
blasting. Lazarov, S.B. (Mining Research and Planning Inst., Sofia). 
pp IVS5.1-IV5.9 of 16th international conference on coal mine safety 
research. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; 
Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Certain basic conclusions may be drawn from research car- 
ried out in Bulgaria in recent years into the emission of toxic gases in 
large-scale blasting in surface mines: (1) This type of explosion blasts 
large amounts of rock differing in physical and mechanical proper- 
ties, over large horizontal and vertical distances. Under these condi- 
tions, large amounts of toxic gases are formed in the gas and dust 
cloud and can accumulate to levels which constitute an environmen- 
tal menace. (2) Specific changes in the physical and mechanical 
properties of the rock being blasted, incomplete detonation of certain 
of the charges involved, are some of the reasons why in large-scale 
blasting significant concentrations of toxic gases can accumulate in 
the spoil in locations 3 to 8 m in diameter, lasting a considerable 
period after the blast has been released. (3) The explosives them- 
selves are the prime cause for the release of toxic gases in large-scale 
blasting. It is essential, therefore, basically to think again about the 
type of explosive permitted for this work in order to reduce the 
nuisance imposed by toxic gases: The oxygen balance of the explo- 
sive should be as close as possible to zero; the explosive should not 
be subject to incomplete detonation; and the physical condition of 
the explosives should predispose them to complete detonation. 


38957 Protection against harmful effects of shotfiring fumes. 
Seeger, H.G.; Graefe, G. (Westfalische Berggewerkschaftskasse, 
Berggewerkschaftliche Versuchsstrecke, Dortmund-Derne, Ger.). 
pp I[V6.1-IV6.9 of 16th international conference on coal mine safety 
research. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; 
Bureau of Mines ({nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 
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See CONF-7509195—. 

In the detonative reaction of mining explosives, the main 
products are water vapor, nitrogen, and the oxides of carbon and 
nitrogen; water vapor and nitrogen are harmless, and carbon diox- 
ide, because of its comparatively low toxicity also presents no 
problems. The toxicity of shortfiring fumes—at least in bituminous 
coal mines—is determined solely by their content of carbon monox- 
ide (CO) and oxides of nitrogen (NO/sub x/). Their toxic effect on a 
person is a function of their concentration and of the length of time 
during which they exert their effect. In the past in assessing the 
hazard of shotfiring fumes we have often attributed too great impor- 
tance to the carbon monoxide (CO): The hazards presented by the 
far more dangerous oxides of nitrogen have often been underestimat- 
ed. The nitrous gases (NO/sub x/) contained in the shotfiring fumes 
consist essentially of nitrogen oxide (NO) and nitrogen dioxide 
(NO). First of all one gets only NO because it is the only nitrogen 
oxide which is stable at the detonation temperatures. After the 
expansion and the relevant cooling, NO is oxidized with the atmos- 
pheric oxygen and becomes NO». The conversion is increasingly 
favored with the decreasing temperature while, at the same time, the 
reaction speed increases. The latter is affected, not only by the 
temperature, but also very much by the concentration of nitric oxide 
and oxygen. A particular important factor is that the nitrous gases 
react readily with water. This produces nitric acid (HNOs) and 
nitrous acid (NHO2). Because of these reactions the nitrous gases, as 
time goes on, disappear from the gas phase. Striking differences with 
regard to the disappearance of the nitrous gases were noted between 
workings with high relative humidity in bituminous coal and ore 
mines and workings in salt mines with their very dry air conditions. 


38958 Methane control in mines by coalbed degasification. Deul, 
M.; Cervik, J.; Fields, H.H.; Elder, C.H. (Bureau of Mines, Pitts- 
burgh). pp V6.1-V6.11 of 16th international conference on coal mine 
safety research. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pitts- 
burgh; Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Excessively high rates of methane emission are being experi- 
enced as a consequence of rapid extraction in the deeper coalbeds in 
the United States. A method has been developed that permits routine 
determination of the methane content of core samples taken from 
virgin coalbeds. A simple empirical relationship that correlates the 
actual gas content of the core samples of the coal (cm*/g) with the 
methane emitted from the mine through the ventilation exhaust in 
cubic meters of methane per metric ton mined is used to predict the 
methane emission to be expected in coal mines in such coalbeds. One 
generalization that is strongly supported by our observations for 
specific bituminous coalbeds, is that the deeper below the surface, 
the greater the gas content of the unmined coal strata and the gassier 
will be a mine extracting coal from that depth. Some deep gasey 
coalbeds cannot be safely mined at the extraction rates n 
maintain high productivity unless they are degasified. Four degesif 
cation techniques have been tested and are now being developed by 
the Bureau of Mines for routine application. They are degasification 
by: (1) Vertical surface boreholes, (2) horizontal boreholes from 
shaft bottom, (3) horizontal boreholes from outside entries, and (4) 
directional slant holes from the surface. 


38959 Modelling of the airstream in the system: main ote, 
longwall face, return gate, and gob and its use in 

operation. Matusek, Z.; Klement, J.; Suchan, L. (Scientific Coal 
Research Inst., Ostrava-Radvanice, Czech.). pp VI1.1-VI1.15 of 16th 
international conference on coal mine safety research. rints. 
a ae R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of 
({nd]). 


From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The analog model of ventilation air losses in the gob has been 
used on several occasions, e.g., in a longwall with a gob sealed from 
the main gate by a pack, the total volume of the air loss is reduced to 
40.3 percent. The flow field in this alternative indicates that the most 
important part of air losses (90 percent) occurs in the longwall with 
some air escaping into the gob at the intake end and leaving it at the 
return end. In a longwall with the waste area sealed at both gates by 
side packs, the reduction of ventilation air losses to 39.6 percent is 
achieved. The flow field in this alternative does not differ substan- 
tially from that of the preceding case. In a longwall supported by 
individual props, only a small part of the airstream escapes into the 
gob (approx. 15 percent) in comparison to longwalls equipped with 
shield supports where the volume of the airstream flowing through 
the waste is considerably higher. The research model of aerodynam- 
ics in caved areas is, therefore, an instructive and operative supple- 
ment in an in-situ investigation of longwall ventilation underground. 
The present experience suggests further possibilities for using model 
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tests to investigate the processes of firedamp exhalation from the gob 
and the rate of the waste inertization. 


38960 Method of predicting mine air, humidity, and temperature. 
Bystron, H.; Holek, S. (Central Mining Inst., Mikolow, Poland). pp 
VI2.1-V12.17 of 16th international conference on coal mine safety 
research. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; 
Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The mine model adopted for predicting mine air humidity and 
temperature is more general than the models used in earlier methods. 
The method presented is based on the combined theory of heat and 
mass transfer which gives a better approximation of the true situation 
than previous methods. An extensive experimental verification of 
this method under various conditions of deep mines is justified. 
Further theoretical and experimental investigations are also needed, 
both in the laboratory and in the mine, with special emphasis on the 
coefficients that characterize moisture transfer in the rock mass. 


38961 Analysis of ventilation systems by means of computers. 
Stefanov, T.; Tomov, V.; Velchev, I. (Inst. of Mathematics and 
Mechanics, Sofia). pp V13.1-VI3.12 of 16th international conference 
on coal mine safety research. Preprints. Brinkley, R.F.; Tole, D.M. 
(eds.). Pittsburgh; Bureau of Mines ((nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

An increase in the number of mines and in mining at deeper 
levels led to an increase in the complexity of mine ventilation 
networks, and in a rise in gas and heat emission in mine workings, 
thus increasing mine hazards (fires, sudden gas emissions, etc.). The 
considerable rise in capital investment in ventilation and in maintain- 
ing the mine atmosphere in a safe state, needed modern methods and 
equipment; it also required an improvement in organization and 
direction of mine ventilation. With this in mind, scientific and 
technical research was channelled into two main directions: study of 
aerodynamic processes and phenomena in mine workings, and devis- 
ing a generalized mathematical model of those processes and phe- 
nomena for ventilation circuits in general. The determination of the 
distribution of air represents the main problem during the design of 
ventilation circuits for new mines, reconstruction of existing circuits 
or during an analysis and control of ventilation in cases of fires and 
other emergencies. Only when the mine ventilation system is consid- 
ered as a single aerodynamic, gas-dynamic and thermodynamic 
system, can the air distribution be determined with accuracy satisfac- 
tory for practical purposes. All this requires the creation of general- 
ized circuit algorithms and computer programs in which all the 
mathematical models of the processes and occurrences taking place 
in separate mine workings are combined with the model of air 
distribution in ventilation circuits. The solution to this problem is 
hampered mainly by the lack of a sufficiently accurate and simple 
description of individual processes in circuits. 


38962 Stability of airflows in mine ventilation networks. Bystron, 

H. (Central Mining Inst., Mikolow, Poland). pp VI4.1-V1I4.26 of 16th 

international conference on coal mine safety research. Preprints. 

(ed R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of Mines 
ndJ). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The objective of the present work is to study the local 
dynamic stability of a given slime of a branched ventilation system, 
making two fundamental simplifying assumptions. The first assump- 
tion is based on the fact that a given airflow (including the branch 
through which it flows) which represents a system with distributed 
parameters can be treated as a system with concentrated parameters. 
The second assumption is based on the fact that, in studying the 
dynamic stability of the airflow, a model is used that represents a 
fictitious mesh in which a fictitious fan with a horizontal characteris- 
tic of the total energy accumulation (total useful energy) operates. 
The action of this fan is equivalent to the action of the field of the 
total isentropic potential in the branch of the network of the airflow 
considered. The first assumption makes it possible to use standard 
differential equations to describe the nonstationary states of the 
model considered. If this assumption had not been made, it would 
have been necessary to use partial differential equations. The validity 
of this assumption is confirmed, among other things, by the positive 
results of experimental verification. The second assumption makes it 
possible to investigate the stability of any normal or diagonal flow of 
a branched ventilation network. The debatable point of this assump- 
tion is the horizontal characteristic of the fictitious fan which can be 
determined in the present state of the theory of the potential field in 
the mine ventilation network. If the development of this theory 
provides no basis for the horizontal characteristic and gives instead a 
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nonhorizontal characteristic, the development of the present com- 
munication can be achieved in a simple manner. 


38963 Possible techniques for the control of heat and humidity in 
underground workings. McQuaid, J. (Safety in Mines Research Estab- 
lishment, Sheffield, Eng.). pp VIS5.1-VI5.12 of 16th international 
conference on coal mine safety research. Preprints. Brinkley, R.F.; 
Tole, D.M. (eds.). Pittsburgh; Bureau of Mines ({nd)). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

In this paper we have outlined a variety of possibilites for 
alleviation of an adverse mine climate. In some situations, several of 
these proposals might be excluded for operational or engineering 
reasons. But it is likely that the ventilation engineer will still be 
presented with a number of possibilities and will need to decide 
which will satisfy his demands at least cost. His decision will be 
made more difficult since his objective is a desired value of the 
Effective Temperature (or some other index he may choose) which 
depends on the dry-bulb and wet-bulb temperatures and the air 
velocity. The possibilities are likely to have differing relative costs of 
producing changes in these three parameters, so that the task of 
determining the most economic solution can be complex. This prob- 
lem of economic assessment has been discussed by McQuaid who 
made a preliminary analysis using the techniques of linear program- 
ming to determine the optimal solution. Taking an overall view, it 
seems likely that, as workings move further from the main shafts, the 
solution of adverse climate problems will be found in boreholes 
drilled from the surface, at least for shallower workings: How the 
boreholes should be used is a matter for further detailed economic 
assessment. 


38964 Studies on build up of methane in some Indian mines on 
stoppage of mechanical ventilators. Bagchi, S.; Ghosh, A.K.; Baner- 


jee, B.D. (Central Mining Research Station, Dhanbad, India). pp 


VI8.1-VI8.16 of 16th international conference on coal mine safety 
research. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; 
Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Power failure, maintenance of ventilators as well as repairs 
and installations of underground machines often lead to stoppage of 
main ventilators for varying durations of time. Investigation was 
undertaken to assess hazards associated with the stoppage of fans in 
some gassy coal mines in India. The work included on the spot 
measurement, sampling and subsequent analysis in the laboratory of 
the parameters of the quality of ventilation and determination of rate 
of flow of air quantity. The results indicate that the quantity of air 
flow due to natural ventilation pressure during the period of fan 
stoppage is the principal determining parameter in the build up of 
methane in return air of the mines studied. Only marginal changes in 
the total quantity of emissions during running and stoppage periods 
of the mechanical ventilators have been observed. 


38965 Ventilation of the cut. Browning, E.J.; Evans, I. (National 
Coal Board, Staffs, Eng.). pp VI9.1-V1I9.19 of 16th international 
conference on coal mine safety research. Preprints. Brinkley, R.F.; 
Tole, D.M. (eds.). Pittsburgh; Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Investigations of the ventilation around a shearer reveal low- 
velocity regions outside the cutting zone which can encourage the 
accumulation of explosive concentrations of firedamp. A better 
standard of face ventilation reduces these concentrations, but even 
very high air velocities on the face do not necessarily eliminate 
stagnant zones, which are notably larger when the machine is at the 
ends of the face where the ventilation airstream turns in from the 
maingate or out into the tailgate. Normally face ventilation does not 
penetrate very deeply into the cutting zone, though certain features 
of machine design and operation can help to make it more effective. 
The following recommendations will help to make the best use of 
face ventilation both in the cutting zone and in surrounding areas: 
Increase face air velocity; prevent the build-up of debris on top of 
the machine; use the outboard-arm type of shearer, which allows 
face ventilation to pass close to the cutting zone; and use a 76 mm 
gap over the cowl to ventilate the cutting zone at roof level. Where 
the above measures fail to prevent gas accumulation, the cutting 
zone should be ventilated by either a hollow shaft ventilator or an 
external water-powered air jet. Ventilation of the regions outside the 
cutting zone can also be improved by external water-powered air 
jets. Unless the make of gas across the machine is known to be small, 
~ gamed device should provide an air flow of not less than 0.25 
m*/s, 


38966 Influence of small concentrations of methane on the explo- 
sion characteristics of coal dust. Reeh, D. (Westfalische 
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Berggewerkschaftskasse, Berggewerkschaftliche Versuchsstrecke, 
Dortmung-Derne, Ger.). pp VII6.1-VII6.16 of 16th international 
conference on coal mine safety research. Preprints. Brinkley, R.F.; 
Tole, D.M. (eds.). Pittsburgh; Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Tests with graduated ignition energies show that one can 
conceive of ignition sources which do not ignite coal dust/air 
mixtures but which cause ignition when the combustion air contains 
methane. The practical significance of the limiting values so far 
obtained cannot be determined because of the low minimum ignition 
energy obtained in the meantime for a hybrid mixture with medium- 
rank bituminous coal. 


38967 Ignition of methane-air by machine picks cutting into rock. 
Powell, F.; Billinge, K.; Cutler, D.P. (Safety in Mines Research 
Establishment, Buxton, Eng.). pp VII7.1-VII7.10 of 16th internation- 
al conference on coal mine safety research. Preprints. Brinkley, R.F.; 
Tole, D.M. (eds.). Pittsburgh; Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

When a pick cuts a quartzitic rock ignition might arise from 
(i) the hot surface on the pick, (ii) the hot surface remaining on the 
rock, or (iii) pieces of hot surface or hot particles which may become 
detached from either of these. Cine photographs taken at 1000 
frames per second have shown that, with the rock-cutting machine 
at SMRE, ignitions do not start at the hot surface on the pick. 
Ignition always starts at the hot surface left on the rock or the hot 
material streaming from behind the pick. It has not been possible to 
distinguish precisely where ignition takes place, but in all cases it is 
clear that ignition starts at a point between 150 and 300 mm behind 
the pick. This means that the pick would have moved this distance 
away from the hot surface left on the rock before ignition occurs. 
Experiments on rock cutting, but not involving ignition, showed that 
the forces on the cutting tool increased with the depth of cut and 
that the efficiency (mass of rock removed by unit energy) also 
increased with depth. Over the speed range considered by de Ver- 
geron, the forces measured were independent of the speed of cutting, 
a conclusion substantially supported by the work at SMRE. It is of 
course, the frictional component of the cutting force that produces 
both wear and heating of the pick. A new pick will begin by cutting 
even into hard quartzitic sandstone, its success depending mainly on 
the cutting speed. If the pick successfully cuts the rock, wear will be 
a and ignition unlikely. In general, however, the tool wears 
and a “flat” is produced; the forces then increase, and hence the rate 
of heating will also increase. Heat has the further effect of increasing 
wear through softening of the steel, degradation of the carbide tip 
and, with small tools, loss of the tip when the braze melts. The 
differences in the cutting times tso to give a probability of ignition 
with new and used picks are clear. 


38968 On the aftergases of coal dust explosions generated in an 
experimental chamber. Ishihama, W. (Tohoku Univ., Sendai); Eno- 
moto, H.; Yamao, S. pp VII8.1-VII8.13 of 16th international confer- 
ence on coal mine safety research. Preprints. Brinkley, R.F.; Tole, 
D.M. (eds.). Pittsburgh; Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The results of gas analyses of explosion products based on dry 
gas are shown in figures. Tars were not analyzed. The concentration 
by volume of combustible gases (H2, CH,, and CO) increases and 
then decreases as the dust concentration increases having a maxi- 
mum value (1.5 approximately 5 pct, 2 approximately 3 pct, 4 
approximately 8 pct, respectively) near the dust concentration at 
which the explosion is strongest, that is, the o.d.c. (1000-1200 g/m‘). 
The trend of COz is different from those of the other gases. In the 
region of dust concentration tested, concentration of CO2 decreases 
as dust concentration increases. The amount of each hydrocarbon is 
small and their concentrations are less than 1 percent except for 
CH,. The composition of aftergases from the explosion of methane— 
air mixtures is as follows: Concentrations of N2, H2O, and CO: tend 
to be maximum near the stoichiometric concentration (9 to 10 pct). 
The concentration of O2 decreases sharply as the methane concen- 
tration increases but is almost constant at concentrations above 
stoichiometric. CO and He are formed only at higher concentrations 
than roughly the stoichiometric concentration (9 to 10 pct), and 
concentrations of CO and He increase considerably as the methane 
concentration increases. CH, does not remain at any concentration. 
The composition of the aftergas of coal dust explosions depends 
upon the dust concentration and the particle size, and is completely 
different from that of the aftergas of methane—air explosions. Since 
an aftergas of a coal dust explosion contains combustible gases such 
as CO, He, and CH,, explosion may occur when it is mixed with 
some amount of air. 
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38969 Inspection of dust samples following a mine explosion. 
Winter, J.; Alpern, B.; Dangreaux, J..(Centre d’Etudes et Re- 
cherches des Charbonnages de France, Verneuil-en-Halatte). pp 
VII9.1-VII9.12 of 16th international conference on coal mine safety 
research. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; 
Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Microscopic examination of dusts collected following an ex- 
plosion makes it possible to determine the thermal effects of the 
explosion and in certain cases to locate the point of initiation with 
fairly good probability. In the case where a methane pocket is 
initiated at a certain distance from the face in a dusty gallery, there 
exists a certain symmetry in the thermal effects with respect to the 
ignition point. In a dead-end gallery, if a firedamp pocket is ignited 
near the face by a low-energy ignition source, there is a gradual 
increase in thermal effects starting from the face. On the other hand, 
when firedamp is ignited at the face by an explosive cartridge, the 
thermal effects are large even at the rear of the gallery and change 
very little as one moves away from it. However, this method has 
limits, because it is not always possible to collect samples in the mine 
at points of interest due to rock falls. On the other hand, if the 
explosion has traveled through a rather complex network of galler- 
ies, it is very difficult to establish the point of initiation because of 
the complexity of the flow of the detonation gases. To sum up, the 
method should be used with reservations. It can only give indica- 
tions, which must, in all cases, be supplemented by a careful observa- 
tion of the working place. 


38970 New methods of testing and investigating highly stressed 
shaft winding and cable belt roadway conveyor installations. Arnold, 
H. (Westfalische Berggewerkschaftskasse Seilprufstelle, Institut fuer 
Fordertechnik und Werkstoffprufung, Bochum, Ger.). pp VIII1.1- 
VIII1.15 of 16th international conference on coal mine safety re- 
search. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; 
Bureau of Mines ([nd)]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The measuring methods described are either new or further 
developments of methods used in shaft winding and in cable belt 
roadway conveyors which take account of the safety requirements 
posed by the large increases in performance achieved during the last 
two decades. In highly-stressed installations, the curves showing the 
decrease in breaking strength of the winding and haulage ropes are 
so unfavorable that failure may occur within a few hours or days of 
the last examination without sufficient indication of the danger being 
given during the visual inspection. These ropes usually give the 
appearance of a better condition than is actually warranted. The 
very fact that the period of time during which the rope breaking 
force drops to inadmissible values is short makes the determination 
of the condition of winding ropes much more difficult in high-stress 
and maximum-stress installations (with high useful loads and daily 
winds of more than 900) than for normal-stress winding ropes. The 
testing methods are described with the recommendation that some 
tests be performed daily. 


38971 Results of research project ‘measurement of dynamic 
stresses in shaft winding equipment’. Slonina, Ww. 
(Versuchsgrubengesellschaft mbH, Dortmund, Ger.). pp VIII2.1- 
VIII2.13 of 16th international conference on coal mine safety re- 
search. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; 
Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Given the continuously increasing size of combined collieries 
where large loads and high winding speeds occur in deep shafts, the 
purely static approach used hitherto to the winding process is no 
longer adequate for the determination (of the forces acting on) the 
shaft guide components. Dynamic and, in particular, oscillatory 
stresses are becoming increasingly important. Ideally straight and 
vertical shaft guides, such as rope soa are likely to produce no, 
or only minimal, horizontal forces, for instance, by oscillations of the 
winding rope, if one neglects the effect of the air. With “rigid” guide 
rails, however, these problems become very much more significant. 
The guide rails attached in the shaft to buntons or brackets differ 
greatly in rigidity. The synergistic effect of these differences in 
rigidity on the one hand and the randomly distributed unevennesses 
in the rail guides on the other hand produce at the conveyance 
parameter-excited oscillations which may cause instabilities in the 
dynamic system. They are characterized by the fact that once an 
oscillation occurs it does not die out but leads to ever increasing 
amplitudes and forces. If the limit values of these dangerous ranges 
(within which oscillations are produced) are to be determined it is 
necessary to carry out both test winds in the shaft and fundamental 
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theoretical calculations of the system rope-conveyance-shaft guide. 
For these calculations, an equivalent system as realistic as possible 
must be designed accepting, however, some limitations so as not to 
render the calculations too complex. 


38972 Development and evaluation of new hoist signaling sys- 
Sacks, H.K.; Chufo, R.L. (Bureau of Mines, Pittsburgh). pp 
VIITI3.1-VII13.11 of 16th international conference on coal mine 
research. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pitts- 
burgh; Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The Bureau of Mines has developed an emergency voice 
communications system for deep mine hoist shafts. A prototype was 
evaluated and is presently operating in a 4,500-foot shaft in the 
Coeur d'Alene mining district of Idaho. A similar system was 
installed in a 2,700-foot shaft in eastern Pennsylvania. The major 
objective of the development program was to design an effective, 
easy-to-install, emergency hoist phone system with the hoist rope as 

only wire in the shaft between the cage and the hoist room. In 
addition, studies were conducted of inductive hoist rope coupling 
techniques as well as of frequency diversity to minimize power 
consumption and reduce signal variations due to standing waves. 
The equipment included capability for slack rope indication and 
shaft inspection communication. The hoist room and cage equipment 
was identical except for a battery charger and slight modifications in 
the coupler. 


38973 Risk analysis applied to flameproofing of diesel exhaust 
preliminary phase. Mogan, P.; Gray, W.M.; Stewart, D.B. 
Centre for Mineral and Energy Technology, Ottawa). pp 
VIII4.1-VIII4.11 of 16th international conference on coal mine 
safety research. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pitts- 
burgh; Bureau of Mines ([nd)). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

It has been shown that the type of risk analysis proposed by 
de Heer can be applied to the risk of explosion caused by exhaust 
backfire from diesel engines used in gassy underground mines. While 
the data presented is entirely hypothetical, the analysis does define 
the periods of maximum hazard such as start-up and pre-emption of 
the scrubber safety shut-down. Substitution of parameters from the 
reader's experience will permit a comparison with de Heer’s crite- 
rion for an adequately protected system—no more than | percent 
added risk as compared with that experienced in the general envi- 
ronment. For the 20- to 30-year-old worker with a yearly fatality 
rate of one per thousand, this would indicate an acceptable MTBE 
of 1 x 10° years. 


38974 Gas drainage in Chinese coal mines. Yu, S.H. (Liaoning 
Coal Research Inst., China). pp V9.1-V9.13 of 16th international 
conference on coal mine safety research. Preprints, full supplement. 
(ea R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of Mines 


From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Chinese experience since 1949 in draining and recovering 
methane from mines and from coal deposits prior to mining is 
described. The principal method is by underground boreholes but, in 
some cases, boreholes are drilled from the surface. Hydraulic frac- 
turing is used where the permeability of the coal deposit is low. 
About 50 percent of the methane is recovered. Safety and working 
conditions have been improved greatly and coal production promot- 
ed. (LTN) 


38975 Use of overwind controls in hoists of the German Demo- 
cratic Republic based on unstretched polyamide ropes. Weissenborn, 
H.; Jehmlich, G. (Inst. for Mine Safety, Leipzig). pp VIIIS.1- 
VIIIS.12 of 16th international conference on coal mine safety re- 
search. Preprints, full supplement. Brinkley, R.F.; Tole, D.M. (eds.). 
Pittsburgh; Bureau of Mines ({nd)). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The concentration of product transportation on large main 
shaft conveyor systems with high effective loads, high moving 
masses, and great speeds has the result that component parts of the 
shaft conveyor system are subjected to increased wear and tear, and 
therefore higher demands are placed on safety techniques. While the 
demands deriving from normal hoist operations can usually be 
realized without much difficulty by equipping the shaft conveyor 
system with adequate safety and surveillance installations, protection 
against the conveyor’s running against the stationary haul terminals, 
which are located above the highest impact point and below the 
lowest impact point, presents a special technical safety problem, 
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since with these installations great braking energies have to be 
exerted by the overwind arresters. The unintended overtravelling of 
the highest and lowest impact point is termed overwinding. In spite 
of the presence of various and usually reliably operating safety 
installations, there exists the possibility that through the coincidence 
of unfortunate circumstances or operational errors, respectively 
these installations are temporarily rendered ineffective or are pre- 
vented from functioning properly, and consequently overwinding of 
the conveyors takes place occasionally. One segment of the experi- 
ments involved a model of an overwind arrester with unstretched 
polyamide ropes installed inside a smaller shaft conveyor system and 
was tested by an overwind experiment. The result of this test was 
that the braking efficiency of the overwind arrester lived up to all 
expectations and corresponded to the precomputed braking effect 
with only minor deviations. 


TRANSPORT AND HANDLING 
REFER ALSO TO CITATION(S) 38800, 38849, 40091 


38976 (CONF-770136—, pp 8p, Section 3, paper 1) Remarks on 
transportation. McNeil, R.B. 1977. 

From Coal production, use and financing conference; Wash- 
ington, DC, USA (25 Jan 1977). 

In Conference on coal production, use, and financing. 

In contrast to railroads, which are labor intensive so that 70 
percent of their costs are subject to inflation, slurry pipelines are 
capital intensive so that, once installed, only about 30 percent of 
their costs are subject to inflation. Further, they have safety and 
environmental advantages compared to railroads. So far, however, 
slurry pipelines lack the power of eminent domain, so the railroads 
can effectively block the construction of long distance slurry pipe- 
lines. (LTN) 


38977 (CONF-770136—, pp 6p, Section 3, Paper 2) Rails can do 
the job. Morris, R.N. 1977. 

From Coal production, use and financing conference; Wash- 
ington, DC, USA (25 Jan 1977). 

In Conference on coal production, use, and financing. 

If railroads are offered steady high tonnage volume traffic 
and in the time frame it takes to open new mines and build or expand 
consuming plants, railroads can make the necessary changes and 
secure the cars and motive power if: (1) Coal sources and points of 
consumption are well identified in advance; (2) tonnages and con- 
tract terms between producers and consumers are large and long 
enough to amortize the additional investment; and (3) agreement can 
be reached in a price for transportation that will provide an adequate 
return On investment and a profit for the services rendered. 


38978 (CONF-770136—, pp 9p, Section 3, Paper 3) Coal trans- 
portation and the Burlington Northern. Michon, A.E. 1977. 

From Coal production, use and financing conference; Wash- 
ington, DC, USA (25 Jan 1977). 

In Conference on coal production, use, and financing. 

Burlington Northern's plans for unit train transport of coal 
are outlined. By 1980 they plan to have about 1000 locomotives and 
more than 24,000 cars. This will require an investment of $1.5 billion 
to handle 150 million tons of coal per year. The speaker worries 
about slurry pipelines “skimming the cream” off the best long haul 
tonnage and leaving the railroads with unrecovered investment to be 
spread among less fortunate shippers of coal and other commodities. 
(LTN) 


38979 (COO—2970-1) Coal transportation study. Final report. 
Hood, R.; White, T.G. (General Motors Corp., Warren, Mich. 
(USA). GM Transportation Systems Div.). Sep 1977. Contract EY- 
76-C-02-2970. 349p. Dep. NTIS, PC A15/MF AO1. 

The Coal Transportation involved a literature search of all 
relevant documents written in 1970 or later. The purpose of this 
search was to identify factors which could serve as indicators of the 
energy/cost efficiency of coal transportation. The various modes of 
transportation considered were barge, mixed rail, pipeline, and unit 
train. Over 170 reports, articles, hearings, and other studies were 
gathered and reviewed. The majority of the documents dealt with 
coal transportation efficiency in a very general way disregarding 
specific route factors such as circuity, grade, return trip, etc. The 
information was evaluated and summarized in a computer file. A 
detailed review of the computer output identified a wide range of 
values for many of the mode, volume, and distance combinations. 
Examination of the bibliography revealed little first-hand informa- 
tion from coal transporters. It was concluded that: (1) The data base 
constituted by those reports written since 1970 and currently in the 
public domain does not contain sufficient specific data to allow 
meaningful comparisons of coal transportation modes. (2) BTU/Tn- 
mi and cents/Tn-mi were the only factors specifically identified. 
Other specific route factors were generally not defined. Specific 
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route factors which are essential to any inter-modal comparisons 
include: Circuity, grades, climatic effects, return of empties, unique 
terminal requirements, water availability, limitations of usage of 
transportation elements, and environmental impacts. (3) The impact 
of the specific route factors on the energy and cost requirements is 
significant. This precludes the use of the present data bank for any 
inter-modal comparisons of coal transportation. 


38980 (FE—1794-28) Coal feeder development program. Phase- 
II and Mod. A001. Quarterly technical progress report, July 1— 
September 30, 1977. Mistry, D.K. (Ingersoll-Rand Research, Inc., 
Princeton, N.J. (USA)). Oct 1977. Contract EX-76-C-01-1794. 68p. 
Dep. NTIS, PC A04/MF AOl1. 

Laboratory facilities to house the two feeders were designed 
and constructed. Testing began with the 1.5” diameter screw feeder 
(NB V-12). Coal has been successfully pumped under steady state 
conditions against elevated gas back pressure in three operating 
modes: extrusion mode, with external heat; injection mode, with 
external heat; and injection mode, without external heat. The 5.5’”di- 
ameter screw feeder (IMPCO 1500) was designed, fabricated and 
installed in the laboratory. The feeder test system was designed for 
1500 Psig and a coal feed rate of 1.0 ton/hour with a capability for 

ration up to 5 tons/hour. The test system installation was com- 
pleted and “shakedown” testing was conducted against elevated gas 
back pressure. To date, successful steady state operation has been 
achieved with the feeder in the extrusion mode with external heat 
against atmospheric conditions. A mathematical model describing 
the coal extrusion process was established. A parametric study on 
the screw was carried out to identify the important design and 
operating parameters and to aid in the understanding and analysis of 
the test results. In addition, analysis describing the heat transfer 
process in the coal screw feeder was established. A parameter study 
was carried out for both machines. 


38981 (FE—1794-35) Coal feeder development program. Month- 
ly technical progress report, February 21, 1978—March 20, 1978. 
Mistry, K.D. (Ingersoll-Rand Research, Inc., Princeton, N.J. 
(USA)). Apr 1978. Contract EX-76-C-01-1794. 43p. Dep. NTIS, PC 
A03/MF AOl1. 

The Phase-III pilot plant screw feeder activities have been 
initiated. The test hardware for initial testing in the injection mode 
without external heat have been installed. The feasibility of increas- 

the coal output in the extrusion mode with external heat, by 
using preheated coal, has been established. The experimental results 
with preheated coal shows very good agreement with the analytical 
prediction. The associated hardware was disassembled, inspected 
and found satisfactory. Fully plasticized Pittsburgh No. 8 coal has 
been successfully sprayed through round orifices against atmospher- 
ic conditions in steady state operating mode. The effect of design 
and operating parameters on the resulting particle size was investi- 
gated. Analysis of feed and sprayed coal indicates significant reduc- 
tion in Free Swelling Index due to spraying. Four single-acting 
piston feeder arrangements were evaluated in detail and the pre- 
ferred (optimum) arrangement was selected for pilot plant feeder 
design. The design and fabrication of experimental models is pro- 
gressing satisfactorily. Experimental investigation is being carried 
out to assist the pilot plant feeder design. In addition, seven feeder 
test systems were generated and are now being evaluated. 


38982 (IS—4363) Advanced development of fine coal desulfuriza- 
tion and recovery technology. Annual technical progress report, Octo- 
ber 1 1976—September 1977. Wheelock, T.D.; Greer, R.T.; Markus- 
zewski, R.; Fisher, R.W. (Ames Lab., Iowa (USA)). Mar 1978. 
Contract W-7405-ENG-82. 115p. Dep. NTIS, PC A06/MF AOIl. 
Work has been carried out to develop and improve several 
es methods for desulfurizing and recovering fine-size coal. 
ese methods included froth flotation, selective oil agglomeration, 
lletization, and a chemical desulfurization process which involves 
eaching fine coal with a hot dilute solution of sodium carbonate 
containing dissolved oxygen or air under pressure. This process is an 
oxydesulfurization process which utilizes an alkaline solution instead 
of an acidic solution for leaching coal. The results of experiments 
with a small autoclave showed that more sulfur, both organic and 
inorganic, was removed from several high-sulfur bituminous coals 
when a dilute solution of alkali was used than when a dilute acid 
solution was used for leaching under the same conditions of time, 
temperature, and oxygen partial pressure. On the other hand, the 
heating value recovery was somewhat higher when acidic solutions 
were used. Also it was shown that pure oxygen is more effective 
than air, even though the oxygen partial pressure was kept the same, 
for oxydesulfurization of coal in either acidic or alkaline solutions. In 
addition it was found that the removal of organic sulfur by alkaline 
solutions increased as the oxygen partial pressure was raised. Al- 
though small concentrations of alkali were beneficial, large concen- 
trations were detrimental. In order to improve the physical separa- 
tion of coal and pyrite particles by froth flotation or oil agglomer- 
ation, various surface chemical treatments were tested. The most 
successful treatment involved treating the coal or pyrite particles 
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with a warm, dilute alkaline solution which was aerated to provide 
mildly oxidizing conditions. 


38983 (NP—23120) Transporting the nation’s coal: a preliminary 
assessment. (Department of Transportation, Washington, D.C. 
(USA)). Jan 1978. 80p. Dept. of Transportation, Washington, DC. 

For the next decade and beyond, moving the Nation's coal 
will present a stern challenge to our transportation system. Meeting 
this challenge will be crucial to the success of the National Energy 
Plan, which calls for a two-thirds increase in annual coal production 
by 1985. A Task Force of senior Department of Transportation 
officials has completed the first phase of its evaluation of the 
transportation system’s ability to move the greatly increased coal 
volumes projected for the mid-1980's; potential near-term bottle- 
necks and dislocations and the possible solutions; and problems 
which might be encountered in the longer term and how they might 
be best approached at this time. As coal grows in importance as a 
source of energy, the ability of the transportation system to move it 
efficiently from the mine to the place of use will become increasingly 
critical to the quality of our national lifestyle and the vigor of the 
national economy. This report has defined the broad dimensions of 
this challenge and outlined in general terms what needs to be done 
immediately. Working out the detailed solutions to the many prob- 
lems that will be encountered over the next decade is a task that will 
require the combined efforts of industry, labor, and state and local 
governments, as well as the Federal Government. 


38984 (ORO—5020-2, pp 59-70) Mild, protective and efficient 
procedure for grinding coal: cryocrushing. Solomon, J.A.; Manis, G.J. 
(Oklahoma State Univ., Stillwater). 15 May 1977. 

In Photohydrogenation of aerocolloidal coal dust. Final 
report, January 1, 1976—May 15, 1977. 

Conventional grinding methods are harsh and produce dra- 
matic changes in coal. When coal, initially at room temperature, is 
ground in the presence of air, the high localized temperatures 
produced are known to cause both the production of gases and 
surface oxidation. These perturbations make meaningful measure- 
ments on the product very difficult. A technique that minimizes 
these effects is the pulverization of coal in liquid nitrogen. Compared 
with conventional methods, the process is rapid and appears to be 
less destructive chemically. ESCA measurements support this con- 
clusion. Surface oxidation is significantly reduced by this mild treat- 
ment. The method produces more particles below 38 microns than 
does conventional grinding and these find particles are less prone to 
agglomeration. 


38985 (OTA-E—60) Technology assessment of coal slurry pipe- 
lines. (Office of Technology Assessment (U.S. Congress), Washing- 
ton, D.C.). Mar 1978. 167p. of Technology Assessment, Washington, 
DC. 

This assessment analyzes the costs and potential economic, 
social, and environmental impacts of coal slurry pipelines, and it 
represents the results of a project undertaken in mid-1976 at the 
request of the Senate Committee on Energy and Natural Resources; 
the Senate Committee on Commerce, Science, and Transportation; 
and the House Committee on Interstate and Foreign Commerce. In 
addition to aiding in congressional deliberation on several bills that 
propose granting Federal eminent domain to coal slurry pipeline 
enterprises, the study should contribute to resolving broader ques- 
tions of transportation policy, western water allocation, and regional 
conflicts over energy development. The report includes a discussion 
of the possible effects on society of coal slurry pipeline development, 
a comparison of pipeline and unit train costs, and an analysis of 
relevant legal and regulatory issues. Findings address conditions 
under which slurry pipelines may be attractive in terms of cost and 
the influence of transportation regulatory policy. Also evaluated are 
the potential impacts of slurry pipeline development on the rail 
industry, consequences of pipeline water use as contrasted with 
community impacts of increased coal train traffic, and implications 
of the power of eminent domain at the Federal, as opposed to State, 
level. 


38986 (PB—274379) Comparative coal transportation costs: an 
economic and engineering analysis of truck, belt, rail, barge and coal 
slurry and pneumatic pipelines. Volume I. Summary and conclusions. 
Final report. Rieber, M.; Soo, S.L. (Illinois Univ., Urbana (USA). 
Center for Advanced Computation). Aug 1977. Contract JO166163. 
93p. (UIUC-CAC-DN—223-Vol-1). NTIS PC A05/MF AO1. 

This report presents a comparative cost analysis of competing 
trunk line and gathering/distribution systems for coal carrying 
modes. 


38987 (PB—274380) Comparative coal transportation costs: an 
economic and engineering analysis of truck, belt, rail, barge and coal 
slurry and pneumatic pipelines. Volume II. Unit trains. Final report. 
Rieber, M.; Soo, S.L. (Illinois Univ., Urbana (USA). Center for 


Advanced Computation). Aug 1977. Contract J0166163. 114p. 
(UIUC-CAC-DN—223-Vol-2). NTIS PC A06/MF A0O1. 
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Costing of coal carrying unit trains is based on a facility and 
system description of the operation including necessary upgrading. 
Some development needs are reviewed. Costing analyses include 
varying tonnages, mileage, bottlenecks, and utilization. Track capac- 
ity is analyzed. (Portions of this document are not fully legible) 


38988 (PB—274381) Comparative coal transportation costs: an 
economic and engineering analysis of truck, belt, rail, barge and coal 
slurry and pneumatic pipelines. Volume III. Coal slurry pipelines. 
Final report. Rieber, M.; Soo, S.L. (Illinois Univ., Urbana (USA). 
Center for Advanced Computation). Aug 1977. Contract JO166163. 
58p. (UIUC-CAC-DN—223-Vol-3). NTIS PC A04/MF AO1. 

Slurry pipelines are described and costed. Pipeline and dewa- 
tering environmental impacts are discussed. Pipeline flexibility is 
analysed in terms of variation in the flow rate as well as branching 
and tapping the trunk line for distribution purposes. (Portions of this 
document are not fully legible) 


38989 (PB—274382) Comparative coal transportation costs: an 
economic and engineering analysis of truck, belt, rail, barge and coal 
slurry and pneumatic pipelines. Volume IV. Barge transport. Final 
report. Rieber, M.; Soo, S.L. (Illinois Univ., Urbana (USA). Center 
for Advanced Computation). Aug 1977. Contract J0166163. 96p. 
(UIUC-CAC-DN—223-Vol-4). NTIS PC A05/MF AO1. 

Coal transportation by dedicated-integrated tows is described 
and costed for the major inland waterways. Facility descriptions are 
provided. Each waterway (including locks and dams) is described 
for use in the costing analysis. The estimation of line-haul costs is 
disaggregated. It includes a separable estimation of user costs. 


38990 (PB—274383) Comparative coal transportation costs: an 
economic and engineering analysis of truck, belt, rail, barge and coal 
slurry and pneumatic pipelines. Volume V. Conveyor belts. Final 
report. Rieber, M.; Soo, S.L. (Illinois Univ., Urbana (USA). Center 
for Advanced Computation). Aug 1977. Contract JO166163. 62p. 
(UIUC-CAC-DN—223-Vol-5). NTIS PC A04/MF A0O1. 

Costing of coal transport by conveyor belt, for a range of 
tonnages and distances, is based on an heuristic model of an optimal 
system for each case. Cost factors are industry based. The model and 
format are open to provide user manipulation. A specific case is 
presented as an example. (Portions of this document are not fully 
legible) 


38991 (PB—274384) Comparative coal transportation costs: an 
economic and engineering analysis of truck, belt, rail, barge and coal 
slurry and pneumatic pipelines. Volume VI. Truck haulage. Final 
report. Reiber, M.; Soo, S.L. (Illinois Univ., Urbana (USA). Center 
for Advanced Computation). Aug 1977. Contract J0166163. 65p. 
(UIUC-CAC-DN—223-Vol-6). NTIS PC A04/MF AO1. 

An heuristic facility and costing model is developed for over 
the road coal transport at varying distances and tonnages. Cost data 
are based on industry sources. Road use costs are estimated. An 
example is presented. 


38992 (PB—274385) Comparative coal transportation costs: an 
economic and engineering analysis of truck, belt, rail, barge and coal 
slurry and pneumatic pipelines. Volume VII. Pneumatic transport. 
Final report. Rieber, M.; Soo, S.L. (Illinois Univ., Urbana (USA). 
Center for Advanced Computation). Aug 1977. Contract J0166163. 
78p. (UIUC-CAC-DN—223-Vol-7). NTIS PC A05/MF ACI. 

Based on past and current studies, a theoretical analysis of a 
coal carrying pneumatic pipeline is presented, including: friction 
factors, minimum transport velocity, and pipeline telescoping. A 3.5 
mile, 200TPH, pilot facility is designed. Cost analyses are presented. 
These and the design are extrapolated to a 100 mile line, smaller coal 
sizes and greater throughput. 


38993 Generalization of distribution data for characterizing the 
performance of float-sink coal cleaning devices. Gottfried, B.S. (Univ. 
of Pittsburgh). Int. J. Miner. Process.; 5: No. 1, 1-20(Mar 1978). 

The performance of float—sink coal cleaning devices custom- 
arily is characterized by a distribution curve, in which the percent of 
feed reporting to clean coal is plotted against specific gravity. For a 
given vessel and a given feed a family of distribution curves can be 
obtained, each having its own specific gravity of separation. This 
paper presents a method for combining these distribution curves at 
different specific gravities of separation, for a given coal cleaning 
vessel and a given feed, into a single, generalized distribution curve 
which is independent of the specific gravity of separation. This 
curve can be expressed in tabular form or it can be represented 
mathematically by an exponential-type equation, known as Weibull 
function. A different generalized distribution curve will be obtained 
for each of several different size fractions. A method is presented for 
utilizing these curves with feeds which encompass a broad spectrum 
of sizes. The well-known concepts of error area and probable error 
are extended to the generalized distribution curve. It is shown that 
the conventional probable error, and--under certain conditions--the 
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conventional error area, are directly proportional to the specific 
gravity of separation for a given vessel and a given feed size. 8 fig. 


38994 Computer controlled coal loading. Coal, Gold Base Miner. 
South. Afr.; 26: No. 2, 53, 61, 65, 67(Feb 1978). 

This paper has sought in general terms to outline the oper- 
ation and benefits which can be achieved by automating a coal 
loading station and in particular a flask or mass type system. The 
principles are novel although they have all been tried out in oné 
station or another in coal or other products. The methods have been 
described for coal railway load out stations only because the justifi- 
cation appears greatest in this application but the systems can clearly 
be employed in stations handling other products and in other plants 
(such as ship loading) in which similar problems arise. 


38995 View of the West German coal-preparation industry. Beth- 
ell, P.J.; English, P.K. Mine Quarry; 7: No. 1/2, 59, 61, 63-64(1978). 

During a ten-days tour of the Federal Republic of Germany 
the authors visited coal preparation plants and equipment manufac- 
turers. Under the auspices of the coal preparation section of the 
German Coal Research Institute (Steinkohlenbergbauverein), pilot 
dewatering plants were seen at Prosper Mine (Bottrop) and also at 
Monopol Mine (Kamen), as well as desulphurisation circuit at 
Walsum Kohle (Walsum). An establishment engaged in the construc- 
tion of mineral processing machinery, Humboldt Wedag at Bochum, 
was visited. An insight into the German Mining-Chemicals Industry 
was also gleaned with an excursion to Stockhausen Chemicals at 
Krefeld. 


38996 Development trends of coal mills. Schueler, U. (Paedago- 
gische Hochschule Ruhr, Dortmund (Germany, F.R.)). VGB 
Kraftwerkstech.; 57: No. 12, 825-832(Dec 1977). (In German). 

Important stages of development of brown coal and pit coal 
mills are presented in a survey. This development is carried out by 
the mill producers guided by practical use. No institution is known 
in the Federal Republic at present which supports these work by 
continuous and scientifically orientated investigations into the prob- 
lems of mill drying. Publications with scientific theoretical state- 
ments have only be recently presented by authors abroad. With 
regard to the significance of the mill production for home and 
foreign power plants, one should consider enabling this kind of 
research in the Federal Republic of Germany, too. 


38997 Modern central grinding installations for coal. Eicke, G. 
Aufbereit.-Tech.; 18: No. 10, 520-525(Oct 1977). (In German). 

Coal grinding for firing pulverized coal and coal gasification 
is steadily becoming more important for industrial-plant operation. 
The paper describes a new type of central grinding installations 
which uses roller mills combined with bag filters and compressed-air 
cleaning without being preceded by cyclones. Information is given 
on the pros and cons of these cloth filters compared with other dust 
collectors, as well as on their safety. For three different applications 
the central grinding installation is compared with conventional ar- 
rangements i.e. for steam-boiler firing, kiln firing and coal gasifica- 
tion equipment. 


38998 Method and equipment for transporting rough-crushed coal 
particles in a pipeline with the aid of a carrier gas. Schmidt, L.D. (to 
Allied Chemical Corp.). German(FRG) Patent 1,431,563/B/. 8 Jun 
1977. 14p. (In German). 

In order to attain a better thermal efficiency and a better use 
of the coking chamber volume, it is proposed that the coking coal 
should be dried and preheated in suitable plants to a temperature 
below its fusing temperature. A pneumatic conveyor is proposed for 
transporting the heated coal to the coking chamber, where the 
carrier medium consists of steam or of largely inert coke oven gas. 
In order to introduce as little carrier gas as possible into the coking 
chamber, it is recommended that the mixture of carrier gas-coking 
coal is subjected to centrifugal force in the pipeline itself, in elbows 
or in cyclones. This makes it possible largely to separate the carrier 
gas from the coal and to re-use it as carrier gas. The repeated 
removal of the carrier gas can be used to reduce the pneumatic flow 
velocity (wear) and to keep an optimum pressure when delivering 
the coal to the coking chamber (density of coke). Further claims 
describe favorable designs and equipment for this problem of con- 
veying coal. 


38999 Slurry pipelines: innovation in energy transportation. 
Houston, TX; Houston Natural Gas Corp. (1976). 26p. 

Texas has experienced a tremendous industrial expansion 
based on the use of natural gas in industrial boilers. Since gas 
reserves have decreased and gas has become more expensive, the 
Railroad Commission of Texas has ordered a phase out of the use of 
natural gas as an industrial boiler fuel beginning in 1980. This paper 
considers ways of transporting low-sulfur Western coal to Texas by 
mine mouth power generation and power transmission railways and 
slurry pipelines. The author favors slurry pipelines and provides data 
on more than 30 pipelines in use or planned for transporting various 
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materials. The reliability, efficiency, safety, minimum environmental 
effects and economics of slurry pipelines are discussed. (LTN) 


39000 Investigations of methane accumulations in scraper-chain 
conveyors. Noack, K. (Forschungsstelle fuer Grubenbewetterung, 
Bergbau-Forschung GmbH, Essen). pp V8.1-V8.13 of 16th interna- 
tional conference on coal mine safety research. Preprints. Brinkley, 
R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of Mines ({nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

A programme of investigations has been started in German 
coal mines in which the conditions for the occurrence of increased 
methane concentrations in the bottom compartment of face convey- 
ors are studied and measures for the avoidance or elimination of 
methane accumulations in the bottom compartment are developed. 
The most important results of the investigations achieved so far are 
reported. These concern some methane ignitions in the bottom 
compartment, the thermodynamic data, the frequency and the condi- 
tions for the occurrence of increased methane concentrations, the 
relationship between the methane concentration and the operational 
condition of the conveyor and of the coal-getting machine, the 
origin of the methane, tests with slotted and underplated conveyors 
and the forced ventilation of conveyors. 


COMBUSTION 


REFER ALSO TO CITATION(S) 38749, 38785, 38807, 38939, 
38940, 39024, 39910, 39983, 40010, 40084, 40944, 41340, 41341, 
41343, 41344 


39001 (FE—2326-20) Hot corrosion/erosion testing of materials 
for applications for advanced power conversion systems using coal- 
derived fuels. Task II. Evaluation of turbine materials for use in a 
coal-fired fluidized bed combustion environment. Progress report No. 
20, February 1978. McCarron, R.L. (General Electric Co., Schenec- 
tady, N.Y. (USA). Energy Systems Programs Dept.). Mar 1978. 
Contract EX-76-C-01-2326. 21p. Dep. NTIS, PC A02/MF AOl. 
Activities are reported in a program to provide 1000-hour 
engineering data on the corrosion/erosion deterioration of gas tur- 
bine materials U 700 and IN-738 exposed to the exhaust gas from a 
ressurized fluidized bed combustor. The results show that on the 
leading edges of the specimens there was deposition, corrosion, and 
erosion all occurring in the same area. It is reasonable to expect that 
corrosion and erosion might occur simultaneously. But the occur- 
rence of erosion and deposition in the same area is unlikely except if 
there was a significant change in the gas velocity during the test. 
This was the case for the 100 hour shakedown test since the mass 
flow through the turbine test section decreased significantly after the 
first 50 hours due to plugging of the inlet orifice of the turbine test 
section upstream of the cascades. 


39002 (HCP/T2295—06) Modeling of fluidized-bed combustion 
of coal. Quarterly technical progress report No. 6, August 1, 1977— 
October 31, 1977. (Department of Energy, Washington, D.C. 
(USA)). Mar 1978. Contract EX-76-C-01-2295-001. 12p. Dep. NTIS, 
PC A02/MF AO1. 

Our Phase I objective in modeling is to best utilize the 
available state-of-the-art information to put together a system model 
for the FBC. We have now completed a system model that can 
approximately compute: carbon loading, combustion efficiency, SO2 
emission, stone utilization, heat transfer coefficients, bed temperature 
and NO/sub x/ emission. All but NO/sub x/ emission are based 
upon state-of-the-art information. Two significant improvements 
over the present system model have been made; i.e., (1) the incorpo- 
ration into the system model of a slow bubble zone near the 
distributor plate of the bed and (2) the introduction of chemical 
kinetics into our combustion component model. An empirical cy- 
clone model permitting recycling of carbon fines has also been 
incorporated. Significant achievements have also been attained in the 
key feature modeling. In combustion, a preliminary model for CO 
burning in the freeboard model was developed and is presented; and 
in heat transfer, a new physical model was developed which ap- 
peared to correlate the available experimental data better than the 
Vreedenberg model, especially for large particles and for pressurized 
beds. (The Vreedenberg model is used in our present system model.) 
These and other accomplishments in modeling, as well as in data 
base development, are briefly summarized. 


39003 (NP—21758) Combustion of coal in a fluidized bed boiler. 
Report No. 15. Dobbs, R.M.; Gilmour, I.A. (Canterbury Univ., 
Christchurch (New Zealand). Dept. of Chemical Engineering). Oct 
1976. 40p. Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

The evaluation of fluidized bed combustion of New Zealand 
coals has been progressing at the University of Canterbury for four 
years. A pilot-scale furnace was designed and constructed and a 


COAL AND COAL PRODUCTS 3827 


combustion intensity of 0.6 MW m~? was attained. The work has 
continued on a full-time basis under contract to N.Z.E.R.D.C. and 
the combustion intensity has been trebled to 1.7 MW m~*. This 
seems to be the maximum intensity feasible without modification of 
the design to include a carbon burn-up cell. The combustor has 
performed well at this increased intensity; the bed cooling tubes 
removed approximately 54 percent of the input heat and the overall 
heat transfer coefficient to the tubes averaged 330 W m~? K~! when 
operating at 800°C. Retention of sulfur by reaction with limestone 
within the bed was achieved. Sulfur dioxide concentrations in the 
flue gas were reduced by over 99 percent from 1900 ppM to 12 _ 
using a calcium to sulfur mole ratio of 3:1. Heat was recovered from 
the flue gas using a second, shallow fluidised bed, situated approxi- 
mately 300 mm above the main bed. Cooling surface within this 
upper bed removed much of the heat, and maintained the bed 
temperature at 200 to 300°C. The flue gases passing through the 
upper distributor were at 700 to 900°C and contained large amounts 
of grit and ash. This caused severe buckling of the plate and 
blockage of some of the bubble caps occurred very quickly. Howev- 
er, a new water-cooled distributor currently being assembled should 
overcome these difficulties. The only measurements taken so far 
indicate that approximately 17% of the input heat can be removed 
by the second stage. A small-scale fluidized bed burner has also been 
manufactured. This unit has a maximum input of approximately 15 
kW and is solely an air heater. 


39004 (NP—23163) Combustion of coal in a fluidised bed boiler. 
Dobbs, R.M.; Gilmour, I.A. (Canterbury Univ., Christchurch (New 
Zealand). Dept. of Chemical Engineering). Apr 1976. 39p. Dep. 
NTIS (US Sales Only), PC A03/MF AOI. 

The evaluation of fluidized bed combustion of New Zealand 
coals has been progressing for four years. A pilot-scale furnace was 
designed and constructed and a combustion intensity of 0.6 MW m7? 
was attained. With further work the combustion intensity has been 
trebled to 1.7 MW m~2 This seems to be the maximum intensity 
feasible without modification of the design to include a carbon burn- 
up cell. The combustor has performed well at this increased intensi- 
ty, the bed cooling tubes removed approximately 54 percent of the 
input heat and the overall heat transfer coefficient to the tubes 
averaged 330 W m~? K~' when operating at 800°C. Retention of 
sulfur by reaction with limestone within the bed was achieved. 
Sulfur dioxide concentrations in the flue gas were reduced by over 
99 percent from 1900 ppm to 12 ppM using a calcium to sulfur mole 
ratio of 3:1. Heat was recovered from the flue gas using a second, 
shallow fluidized bed, situated approximately 300 mm above the 
main bed. Cooling surface within this upper bed removed much of 
the heat, and maintained the bed temperature at 200 to 300°C. The 
flue gases passing through the upper distributor were at 700 to 
900°C and contained large amounts of grit and ash. This caused 
severe buckling of the plate and blockage of some of the bubble 
caps. However, a new water-cooled distributor currently being 
assembled should overcome these difficulties. The measurements 
taken so far indicate that approximately 17 percent of the input heat 
can be removed by the second stage. A small-scale fluidized bed 
burner with a maximum input of approximately 15 kW has also been 
manufactured and is solely an air heater, having no heat transfer 
surface within the bed. It is hoped that such a unit could be the basis 
for a clean, coal-fired central-heating unit in the near future. 


39005 Environmental assessment of the fluidized-bed combustion 
of coal: methodology and initial results. Murthy, K.S. (Battelle Co- 
lumbus Labs., OH); Nack, H.; Henschel, D.B. J. Air Pollut. Control 
Assoc.; 28: No. 3, 213-220(Mar 1978). 

The fluidized-bed combustion process appears to be an envi- 
ronmentally promising alternative for utilizing coal as well as a wide 
range of fossil fuels for power and steam generation. Environmental 
assessment of the process, and development of necessary control 
technology are under way in parallel with the national program to 
develop the process. 


39006 Emissions of 22 elements from brown-coal combustion. 
Heinrichs, H. (Goettingen Univ. (Germany, F.R.). Geochemisches 
Inst.). Naturwissenschaften; 64: No. 9, 479-481(Sep 1977). 

The emissions of 22 elements from a large lignite-burning 
power plant have been measured. The elements S, Na, Zn, Pb, Hg, 
Cd, and Bi, less well retained by electrostatic precipitation, have 
been used to prepare a rough estimate of potential emissions from the 
combustion of 1.1 x 10° metric tons of brown coal for power 
production in the Federal Republic of Germany. The amounts of Zn, 
Pb, Hg, Cd, and Bi emitted are far from negligible. The annual sulfur 
discharge of 1.6 x 10°t requires effective control. 


39007 Development of an adiabatic calorimeter for the study of 
self-heating phenomena, Pregermain, S. Publ. Tech. Charbon. Fr., Inf. 
Tech.; No. 1, 39-43(1977). (In French). 

A calorimeter which has been used to study self-heating of 
coals at temperatures above 40 C, and the temperature control 
system used with it, are described. Results of tests on a coal with a 
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volatile matter content of 7% are presented, and the chemical 
reactions associated with the heating are discussed. 


39008 Variation in ultimate composition and in calorific value 
with combustion of pulverised fuels. Baryshev, V.I1. Therm. Eng. 
(USSR) (Engl. Transl.); 23: No. 6, 28-31(1976). 

Translated from Teploenergetika; 23, No. 6: 33-35(1976). 

In this study the burning out of a pulverised fuel suspension 
was investigated under laboratory conditions. We analyzed the vari- 
ation in ultimate composition and in calorific value with burning out 
of suspensions of pulverised peat, and of pulverised coals of G and 
ASh types. The composition and fraction characteristics of the initial 
fuel dusts are given. The results of the investigation show that before 
the beginning of variation in ultimate composition some part of the 
f.p. has time enough to burn out. This part of the fuel is normally 
greater the greater the metamorphism. The influence of the degree 
of metamorphism in this case is distorted by finer pulverisation of 
less reactive fuels, by different moisture contents of fuel dusts and by 
other factors. Ultimate composition of p.f. starts changing after 
burning out 10 to 15 percent of the combustible mass of peat, 15 to 
20 percent of organic particles of gas coals and 25 to 30 percent of 
anthracite fines. The ultimate composition of peat tends, as combus- 
tion proceeds, toward the ultimate composition of semicoke with 
ratio H/sup c//C/sup c/ = 0.22—0.035, and those of coals toward 
the ultimate composition of coke. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 38752, 38852, 40556, 40701 


39009 (CONF-770136—) Conference on coal production, use, 
and financing. (Executive Enterprises, Inc., New York (USA)). 1977. 
256p. Enterprises, Inc., New York, NY. 

From Coal production, use and financing conference; Wash- 
ington, DC, USA (25 Jan 1977). 

The “Coal Conference—Its Production Use and Financing” 
was held at the Hyatt Regency Hotel, Washington, D.C., January 
25, 1977. Nineteen papers from the proceedings have been entered 
individually into EDB and ERA; two were also entered into EAPA; 
and one had been entered previously from other sources. Topics 
covered include coal reserves, metallurgical coal reserves and pro- 
duction statistics, U.S. energy demand, energy supplies, the need for 
a rational national energy policy, coal mining production and pro- 
ductivity, legal and environmental constraints to mining and burning 
coal. Coal transport by railways and slurry pipelines, conversion of 
oil- and gas-fired power plants to coal, coal industry economics, air 
pollution control, coal deposit leasing, coal mine financing, prices of 
natural gas, oil and coal, etc. (LTN) 


39010 (CONF-770136—, pp 23p, Section 6, Paper 1) American 
coal industry: its mining economics. Williams, F.E. Jr. 1977. 

From Coal production, use and financing conference; Wash- 
ington, DC, USA (25 Jan 1977). 

In Conference on coal production, use, and financing. 

Summarizing mining economics and the implication to the 
economics of the coal industry, it can be concluded that coal must 
play an important part in our future energy base. Technological 
break-throughs that will dramatically reduce mining costs are not 
standing in the wings; longwall will help, but by itself is not enough. 
There is nothing on the horizon that will settle the labor strife or 
return the management of the mine to the mine management. Costs 
will continue to increase. Profits will depend more upon the willing- 
ness of the coal purchaser to pay an escalating price for coal than 
they will depend upon the ability of mine management to hold the 
costs down. Whether or not the required capital for growth will be 
made available will depend in no small measure upon the willingness 
of investors in this climate of decreasing control, increasing costs, 
and increasingly more difficult production environments. If the 
investor's answer to this question is no”, it will be because coal, the 
target of opportunity for others, is no longer the investor's opportu- 
nity. If the investor’s answer is “yes”, the coal industry can continue 
to exist with whatever remaining degree of freedom any energy 
industry will have. But, some future review such as this may be 
examining the emerging American form of an English, French, or 
German coal industry. 


39011 (CONF-7706107—, pp 61-70) U.S. metallurgical coal 
supply-demand. Oliver, R.H. (Mining Purvin and Lee, Inc., New 
York). 1977. 

From 73. meeting of the Rocky Mountain Coal Mining Insti- 
tute; Vail, CO, USA (26 Jun 1977). 

In Proceedings of the seventy-third regular meeting of the 
Rocky Mountain Coal Mining Institute. 

The conclusions to be drawn from the supply/demand calcu- 
lations for metallurgical coal are as follows: (1) If all presently 
planned mines are brought onstream as scheduled through 1980, a 10 
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percent excess of supply over demand can be expected. Additional 
new mines would create further difficulty. If extreme federal surface 
mine legislation negatively impacts Appalachian surface metallurgi- 
cal coal production, the projected over capacity could disappear by 
1980. During this period, industry profitability can be better main- 
tained by price stability than by feeble attempts to increase market 
share through price cutting. (2) During the 1980's the supply/ 
demand position is expected to reverse so that a capacity shortfall of 
10 percent is expected by 1985. It is important to note that there is 
plenty of time for announcements of new capacities in this period to 
be made. Too many of these could lead to a continuation of the 
forecast short term oversupply position. 


39012 Charbonnages de France in the business year 1976. Ker- 
stan, F. Glueckauf; 113: No. 21, 1056-1060(Nov 1977). (In German). 

The CdF’s activities abroad, haulage, shift output and coal 
processing, the coal market and coal sales as well as earnings are 
reported on. 


39013 Goals and problems of the U.S. coal industry. Falkie, T.V. 
pp 6-10 of 16th international conference on coal mine safety re- 
search. Opening and closing sessions, discussion of papers. Brinkley, 
R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of Mines ((nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The Director of the U.S. Bureau of Mines welcomes confer- 
ence attendees and presents a review of the U.S. coal industry: 
Planning, accidents, safety programs, mine inspection, safety legisla- 
tion, mining methods, transport of coal (mostly by rail), trained 
manpower shortage, mining equipment, capital requirements, air 
pollution (including effect on demand for coal, coal deposit leasing 
policy, etc. (LTN) 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 38856, 38867, 38917, 38929, 
38930, 38932, 38933, 38934, 38935, 38936, 38937, 38938, 38939, 
38940, 38941, 38942, 38943, 38944, 38945, 38947, 38948, 38952, 
38953, 38954, 38957, 38958, 38963, 38967, 38970, 38973, 38974, 
39009, 39397, 41358, 41359, 41360, 41597, 41724, 41729, 41730, 
41731, 41734, 41735, 41736 


39014 (CONF-770136—, pp Sp, Section 6, Paper 2) Coal mine 
health and safety regulations. Green, E.M. 1977. 

From Coal production, use and financing conference; Wash- 
ington, DC, USA (25 Jan 1977). 

In Conference on coal production, use, and financing. 

The Mining Enforcement and Safety Administration's 
(MESA) responsibilities under the Federal Coal Mine Health and 
Safety Act of 1969 are described. Problems in drafting new regula- 
tions involving public hearings and impact statements have required 
a long time (as much as 3 years) during which the problems still 
existed. Efforts are underway to streamline the procedures. Certain 
accomplishments are discussed: mandatory safety training, lumina- 
tion standards, dust regulations, noise regulations, accident and 
injury reporting, etc. (LTN) 


39015 (ORNL—5367) Potential health and environmental effects 
of trace elements and radionuclides from increased coal utilization. 
Van Hook, R.I. (Oak Ridge National Lab., Tenn. (USA)). Apr 1978. 
Contract W-7405-ENG-26. 67p. Dep. NTIS, PC A04/MF AOl. 

A summary of our current understanding of health and envi- 
ronmental effects of trace and radioactive elements released during 
coal mining, cleaning, combustion, and ash disposal is presented. 
Physical and biological transport phenomena which are important in 
determining organism exposure are also discussed. Biological con- 
centration and transformation as well as synergistic and antagonistic 
actions among trace contaminants are discussed in terms of their 
importance in mobility, persistence, availability, and ultimate toxic- 
ity. The consequences of implementing the President's National 
Energy Plan are considered in terms of the impact of the NEP in 
1985 and 2000 on the potential effects of trace and radioactive 
elements from the coal fuel cycle. Areas of needed research are 
identified in specific recommendations. 


39016 (PNL—2500(Pt.1)) Pacific Northwest Laboratory annual 
report for 1977 to the DOE Assistant Secretary for Environment. Part 
1. Biomedical sciences. Wiley, W.R. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Feb 1978. Contract EY-76-C-06- 
1830. 268p. Dep. NTIS, PC A12/MF AO1. 

Separate abstracts were prepared for 68 sections of this report 
that discuss the health hazards associated with the nuclear fuel cycle, 
fossil fuel cycle, oil shale processing, and biomagnetic effects associ- 
ated with fusion. A list is included of 52 publications during the time 
period covered by this report. 
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39017 Dust determinations by means of the Casella thermal 
precipitator with Disa readings and microscope counts. Du Toit, 
R.S.J.; Lombard, A.F.H. J. Mine Vent. Soc. S. Afr.; 30: No. 4, 69- 
74(Apr 1977). 

A method of measuring the composition and concentration of 
dust in mine air by counting and taking Disa readings of dust on two 
slides is described. One slide is heated to 120C, counted heated to 
550 C, recounted, treated with acid, recounted, aluminised, and the 
Disa reading is determined. The other slide is heated to 120 C, 
counted, heated to 550 C, aluminised, and the Disa reading is 
determined. 


39018 Report on tests on flakes of hygroscopic salts for fixing 
coal dust to the floor in conveyor roads. Grisard, R. Publ. Tech. 
Charbon. Fr., Inf. Tech.; No. 1, 1-2(1977). (In French). 

Tests have been carried out in three French collieries on the 
use of large particles, or flakes, of hygroscopic salts to fix dust to the 
roadway floor. The cost of dust control, and disadvantages encoun- 
tered, are indicated. The effectiveness of the flakes ceases abruptly 
five or six weeks after they were applied. The flakes fix the dust so 
that it cannot be blown about by human breath, but it has not yet 
been proved that it could withstand the force and heat of an 
explosion. It is believed that the cost of this method of dust control 
could be reduced as a result of further development of the material 
and of methods of applying it. The results obtained were not as good 
as those achieved in Germany. 


39019 Use of electrochemical cells in environmental monitoring. 
Bergman, I.; Crook, M.D. (Safety in Mines Research Establishment, 
Sheffield, Eng.). pp III6.1-I1I6.12 of 16th international conference on 
coal mine safety research. Preprints. Brinkley, R.F.; Tole, D.M. 
(eds.). Pittsburgh; Bureau of Mines ({nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

An electrochemical cell consists essentially of at least two 
electrodes in contact with an electrolyte. In the "polarographic”’ 
type of cell discussed in this paper, gas from the atmosphere reaches 
the detector or “working” electrode by diffusion through a PTFE 
membrane. "Active species” in the air such as oxygen, carbon 
monoxide (CO), nitric oxide or nitrogen dioxide can be reduced or 
oxidized at the working electrode, and thereby generate a current 
through this electrode proportional to the partial pressure of the 
species in the air. The other electrodes serve to carry the cell 
current, and to set the potential of the working electrode to an 
appropriate value with respect to the electrolyte. The development 
of the metallized membrane electrode MME, (1 to 3) has enabled gas 
detector cells with improved characteristics to be constructed. Such 
cells have been incorporated into small portable instruments and 
fixed-point sampling installations of various kinds. This paper de- 
scribes these developments under the general headings of ‘pocket’ 
(that is to say small hand-held portable) instruments, fixed installa- 
tions for ‘field’ use and fixed installations for laboratory use, includ- 
ing chromatographic systems. The use of these devices in British 
coal mines is described, with special emphasis on fire detection by 
determination of CO and oxygen deficiency. 


39020 Improving the performance of filament methanometers. 
Boutonnat, M. (Centre d'Etudes et Recherches des Charbonnages de 
France, Verneuil-en-Halatte). pp III7.1-III7.14 of 16th international 
conference on coal mine safety research. Preprints. Brinkley, R.F.; 
Tole, D.M. (eds.). Pittsburgh; Bureau of Mines ({nd}). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The measurement cell consists of two pure platinum filaments 
(a detector and a compensator) which have been treated in order to 
eliminate all the residual impurities of the platinum, so as to give it a 
high catalytic activity at a relatively low temperature (order of 
1,000°C). Designed in this way, the cell offers interesting character- 
istics for application in gassy mines. These include: (1) very stable 
sensitivity. Specifically, its sensitivity is not affected by repeated 
measurements in an atmosphere with a high firedamp content, and 
(2) unambiguious readings regardless of the measured firedamp 
content. The signal is positive for firedamp cincentrations between 0 
and 10 pct CH,; it is negative when the concentration exceeds 10 
pet. Analysis of the needs of the operators has led us to develop 
apparatus in three principal areas: Portable manual apparatus; porta- 
ble automatic apparatus; and centralized telemethanometry. The 
chief applications of this apparatus: local reading; automatic inter- 
ruption of the electric current; acoustic or luminous alarm; local or 
remote recording; and teletransmission of data to the surface, either 
by telemonitor or by telephone line. Design changes which have 
resulted in a considerably longer service life are discussed. 


39021 Optimizing safety with explosives in British coal mines. 
Gamlin, D.W.; Gurton, O.A. (Nobel’s Explosives Co., Ltd., Ayr- 
shire, Scotland). pp IV2.1-IV2.5 of 16th international conference on 
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coal mine safety research. Preprints. Brinkley, R.F.; Tole, D.M. 
(eds.). Pittsburgh; Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Since detonating explosives were introduced into coal mining 
in the last century, there has been a constant search for safer ones. 
Research has centered round the ignition hazard they present to coal 
dust and fire-damp (methane). Less consideration has been given to 
the consequences of increasing safety against ignition. An increase in 
safety usually means a reduction in energy output and a consequent 
loss in blasting performance. Therefore on reducing the probability 
of ignition by one unit of explosive, there is an increase in the 
numbers of units needed to do the necessary blasting work. The 
marked increase in explosive usage may bring a bigger increase in 
hazard than the intrinsic safety improvement reduces. It has also 
been found that increasing ignition safety reduces the sensitivity of 
an explosive. Very safe explosives are therefore the ones which 
misfire or fail to propagate across gaps. The hazard from increasing 
the probability of leaving explosive in coal therefore also has to be 
weighed against ignition safety. Thirdly the after detonation fume 
from explosives which is dependent on many factors is undoubtedly 
affected by the energy output. In general, the weakest, safest, least 
sensitive explosives give the most smoke and unpleasant smell, and 
may even give more toxic fume. The above is an over simplification 
and experience has shown that, in some circumstances, ignition 
safety can be increased without markedly affecting blasting perform- 
ance, sensitivity or fume. 


39022 Combating methane hazard in conditions of highly gassy 
seams in Poland, Matuszewski, J. (Central Mining Inst., Mikolow, 
Poland). pp V5.1-V5.8 of 16th international conference on coal mine 
safety research. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pitts- 
burgh; Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The basic way of methane hazard suppression is by applying 
more ventilation. Nevertheless in conditions of increased methane 
hazard increased ventilation methods are insufficient to lower the 
methane concentration to permissible values. In longwall regions 
there are limited possibilities of suppressing the methane hazard by 
ventilation methods, mainly due to the allowable air velocity. In 
order to combat methane roof layers, in addition to ventilation 
means the following steps are taken depending on need: degasifica- 
tion of development work, and above all recovery of methane, 
sealing of strata (by means of cementation or plastic sealing) and 
filling gaps behind the support with plastics. Seam degasification has 
been applied in Poland for over 20 years and a lot of experience has 
been gained. Without the degasification of seams in the strongly- 
gassy Rybnik Coal Area mines it would not be possible to control 
the high methane release during development and coal-winning 
operations. At present in the coal mining industry there are: 7000 
methane recovery points and 14 methane drainage stations and the 
total length of pipelines amounts to 270 km. The above figures prove 
the effectiveness of methane drainage in advance, the effects of 
which are felt also at later stages of colliery operation—after reach- 
ing full target output. The safe electrification of strongly-gassy 
panels has been made possible by the system of methanometric 
protection based on Polish-produced recording methanometers cut- 
ting-off electricity supply. The sensors of the methanometers are 
installed in the zone of the potentially greatest methane concentra- 
tions. 


39023 Influence of a mine fire in a horizontal roadway on the 
ventilation and heat exchange regimes in a mine. Botur, J.; Ogorek, 
Z.; Suchan, L. (Academy of Sciences, Prague). pp VI7. 1-V17.9 of 
16th international conference on coal mine safety research. Pre- 
prints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of 
Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The effect of small experimental fires in a crosscut between 
the air intake and return was studied by measurements of the 
temperatures produced, pressure changes and the backstreaming of 
smoke. This latter effect was observed near the roof in all experi- 
ments and depended on the height of the working, velocity of 
ventilating air and the temperature in fire zone. (LTN) 


39024 Study of flammability of coal dust. Browaeys, P. (Institut 
National des Industries Extractives, Paturages, Belgium). pp VII5.1- 
VII5.10 of 16th international conference on coal mine safety re- 
search. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; 
Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 
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When coal dust was deposited on hot plates, the ignition 
temperatures measured on the large plate (D = 400 mm) were 
significantly lower (50 to 100°C) than those measured on the small 
plate (D = 183 mm), although the mode of heating was the same 
(conduction). However, the coal/air interface is 18 times more 
extensive on the large plate; the heating rates also are different. Only 
heating by radiation produced incandescence of the coal, which 
ignited superficially at relatively low temperatures (around 200°C). 
With the heating surface perpendicular to the supporting surface, 
ignition temperatures of more than 300°C were obtained. The tem- 
peratures attained within the burning coal dust layer exceeded 
600°C. Particle size had a significant effect on the results obtained. 
Whereas one might expect that the ignition temperature would 
decrease at the same time as the average particle diameter because of 
the increase in specific surface, one finds the inverse phenomenon 
for coal of the two particle sizes considered: d less than 43 ym and 
43 um less than d less than 61 um. This observation is explained by 
the tendency of the particles to agglomerate which increases with 
decreasing size. Addition of inert dust to coal raises the ignition 
temperatures, but large quantities of inert (80 to 90 pct) are needed 
to smother the flame and prevent its propagation. 


Insuring fire protection in the use of flammable materials 
in mines of the German Democratic Republic. Florschuetz, P.; 
Pfeiffer, J. (Inst. for Mine Safety, Leipzig). pp I19.1-119.5 of 16th 
international conference on coal mine safety research. Preprints, full 
supplement. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of 
Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

With the modernization of mining processes and the applica- 
tion of new technologies, the use of combustible materials, especially 
of plastics, has steadily increased in mining operations in the DDR. 
One disadvantage to their use, however, is their flammability, which 
though reducible by certain measures, cannot be completely elimi- 
nated because of the principally organic synthesis. The necessary 
consequence of this is the increase of fire risk at certain points of 
operation with respect to: Fire load, expressed in heat released per 
m? area during burning; flame propagation beyond the range of the 
active initial ignition; and intensified formation of smoke and toxic 
gases due to thermal deterioration of the plastics. Since our primary 
objective is to protect the workers and their work stations from fire 
hazards and other damaging influences, plastics may only be em- 


paves when this does not result in any considerable increase in fire 
azards. For underground mining in the DDR some very detailed 
specifications as to the intended use and the location of use are 
available for the various plastics. 


39026 Investigations on the use of fire detectors in the mines of 
the German Democratic Republic. Haisler, K.; Walther, J. (Inst. for 
Mine Safety, Leipzig). pp III8.1-III8.6 of 16th international confer- 
ence on coal mine safety research. Preprints, full supplement. Brink- 
ley, R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of Mines ({nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The Institute for Mine Safety has been conducting tests on the 
utilization of commercial fire detectors for application under varying 
climatic conditions, such as high dust concentrations, differing rela- 
tive humidity and fluctuating temperatures. It was the objective of 
the continued studies to select, for the rapid detection of glow fires 
or sparks in material flows which move past the detectors, the most 
adequate fire detector considering the possible climatic stress. The 
following fire detection elements were incorporated in experiments 
involving moving material flows: ionization detector, smoke density 
gauge, temperature gauge infrapyr, and infrared fire detectors. In- 

rared detectors with air-scavenging of the lens to eliminate dust 
were found to be the most satisfactory. The design of this detector is 
described. Since at the time of the tests infrared fire detectors were 
not on the market, but infrared on the other hand had been found to 
be an especially suitable fire detection system during preliminary 
tests at high climatic stresses, first experimental models developed 
here at our Institute were employed. The experimental models 
differed as far as the ray-collecting unit (concave reflector or lens) 
was concerned and in the arrangement of the electronic control. One 
model was also already equipped with a cooling or flushing air inlet. 


39027 Mining Research Program of the Bureau of Mines. 
Yancik, J.J. pp 11-17 of 16th international conference on coal mine 
safety research. Opening and closing sessions, discussion of papers. 
(eae R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of Mines 
nd)). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

The major mining research programs are described briefly: 
Health and safety research, advanced mining technology (longwall 
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mining, methane recovery, improved productivity and greater re- 
covery), and minimization of environmental effects. (LTN) 


39028 Mine Health and Safety Program of the Bureau of Mines. 
Marovelli, R.L. pp 18-23 of 16th international conference on coal 
mine safety research. Opening and closing sessions, discussion of 
papers. Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of 
Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Research programs are reviewed as follows: Budgets, fire and 
explosion prevention and control, dusts, methane drainage, ground 
control (mine design, roof support systems, hazard detection), indus- 
trial hazards (safety of mining and electrical equipment, mine illumi- 
nation, operator training), post disaster rescue and survival (commu- 
nications, air-transportable drilling rigs), systems engineering, test 
and demonstration facilities, technology transfer, etc. (LTN) 


REGULATIONS 
REFER ALSO TO CITATION(S) 38852, 38894, 38916, 38976, 40640 


39029 (CONF-770136—, pp 7p, Section 6, Paper 3) Leasing of 
coal on federal lands. Edwards, H.L. (Anaconda Co., New York). 
1977. 

From Coal production, use and financing conference; Wash- 
ington, DC, USA (25 Jan 1977). 

In Conference on coal production, use, and financing. 

Effects of the Federal Coal Leasing Amendments Act of 1975 
are described. There are numerous complex procedures and impact 
statements interspersed with public hearings involved in the leasing 
process which are explained briefly. Further, the lease only gives 
authority to apply for permission to explore and mine, but approval 
of development, operating and reclamation plans will be required 
before this can be done. (LTN) 


39030 Act on the amendment of legal regulations concerning 
energy. Dated 19th of December 1977. Bundesgesetzblatt, Teil 1; No. 
89, 2750-2754(Dec 1977). (In German). 

Section 1 contains the amendment of the Third Electricity 
Generation Act (compensation for extra costs to be paid for 10 years 
of operation, starting with the first year of operation, fixing the 
amount of coal to be used, subsidies for the additional acquisition of 
Community coal, the new fixing of the ‘Kohlepfennig’ (coal penny) 
for the various Laender). Section 2 contains the amendment of the 
Second Electricity Generation Act. Section 3 contains the amend- 
ment of the Energy Economy Act. Section 4 contains the act on 
notifications by undertakings in German mining. 


39031 Achieving energy self-sufficiency with coal. Guerrieri, 
S.A. (Delaware Univ., Newark (USA)). Arch. Energiewirtsch.; 31: 
No. 11, 920-933(Nov 1977). (In German). 

1 fig.; 4 tabs.; 4 refs. Translated from English. Also published 
in ‘Combustion’, Apr 1977, v. 48(10) p. 11-16. 

The report deals with an alternative to the ERDA plan for 
the utilization and conversion of coal. Combinations of solid, liquid 
and gaseous fuels are a which persue the target of the 
ERDA, while meeting the US demand with minimum energy ex- 

nditure for the production and consumption of these fuels. The 
ollowing issues are dealt with a) effects of the changing over of 
electricity production from oil and natural gas to on the one 
hand, and from coal coks with simultaneous yielding of coal gas and 
synthetic crude oil as side-product on the other hand, and b) effects 
of coal giving for electricity production with separate conversion of 
coal to synthetic natural gas and synthetic crude oil. A total com- 
parison is made of the alternative methods investigated. The report 
— with recommendations on the coal policy and that of oil 
shale. 


39032 Draft of a Federal Mining Law (BBergG). Bonn-Bad 
Godesberg, Germany, F.R.; Heger (1977). 195p. (In German). 
Standardization and rearrangement is proposed for all the 
mining laws in the Federal Republic of Germany, especially of the 
regulations concerning prospecting and mining of natural resources. 
The draft provides; 1) creation of a modern, elastic system of 
concessions for particularly important natural resources withdrawn 
from the landed property; smoothing of the existing system of 
mineral rights; 2) development of the instruments of mining law 
adapted to the special requirements of mining natural resources in 
view of preventive and current control of the operation and its 
supervision; 3) first-time authorizations for federal safety and labor 
protection decrees; 4) reformation of the relationship with the 
employer's liability insurances and, resulting therefrom, improve- 
ment of the accident prevention measures; 5) stronger embodiment 
of damage-preventing measures in mining-damage law; improvement 
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of the extent of liability and the protection of those damaged; 6) 
accounting for related new engineering developments (underground 
tankless storage); 7) final regulation for prospecting and mining of 
natural resources in the range of the continental shelf; 8) relief of 
mining law from alien legal matters as well as liquidation of antiquat- 
ed institutes of mining law. 


PETROLEUM 


REFER ALSO TO CITATION(S) 38728, 40730 


39033 (BERC/QPR—78/1) Quarterly technical progress report, 
January—March 1978. Ball, J.S. (Department of Energy, Bartles- 
ville, Okla. (USA). Bartlesville Energy Research Center). Mar 1978. 
106p. Dep. NTIS, PC A06/MF AO1. 

A summary of research activities is presented. Water analysis 
studies in support of the Western Gas Sands Project have developed 
information on resistivities and solids concentrations in fields 
throughout the Uinta Basin. Benzene and toluene content data were 
obtained for 53 crude oils. Solubility of hydrogen in tetralin was 
measured at temperatures up to 732°F and pressures up to 3675 psi. 
The system will next be used on a four component synthetic recycle 
solvent consisting of tetralin, 2-methylnaphalene, p-cresol, and 4- 
picoline. A stratified charge engine was shown to operate with 
minimal problems on unleaded gasoline, No. 2 diesel fuel, and a 
mixture of the two simulating a broadcut fuel. Use of pentane in 
methanol to achieve cold starts has only been successful down to 
45°F. Tests on gasoline-ethyl alcohol mixtures indicates that CO 
emissions are lower with the blend than with gasoline but that also 
volumetric fuel economy is 2-4% lower. A fleet test program 
involving gasoline-methanol blends has accumulated 15,000 miles on 
each of four vehicles with no problems attributable to the methanol. 
Preliminary data indicate that BaP (benzo[a]pyrene) contents in 
diesel exhaust is independent of the fuel composition. 


RESERVES 


REFER ALSO TO CITATION(S) 39135, 40669 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 38836 


39034 (EMD—78-39) Opportunities to resolve some basic con- 
flicts over outer continental shelf leasing and development. (General 
Accounting Office, Washington, D.C. (USA)). 16 Mar 1978. 13p. 
Accounting Office, Washington, DC. 

Development of Outer Continental Shelf oil and natural gas 
resources has received public criticism in all coastal areas during the 
last several years. Program improvements are needed (1) to assure 
affected parties that their involvement and input in lease scheduling, 
tract selection, and environmental monitoring have been or will be 
given serious consideration by Interior and (2) to increase availabil- 
ity and adequacy of information supporting Interior's leasing deci- 
sions. Recommendations are made to the Secretary of the Interior to 
correct these weaknesses. 


39035 Scattering of hodographic times of reflected waves at an 
oil-gas deposit. Dunaeva, L.P.; Kunarev, A.A. Razved. Geofiz.; No. 
69, 42-45(1975). (In Russian). 

A technique is proposed, and results are described of an 
analysis of the scattering of the times of a phase hodograph of 
reflected waves, which are of practical interest in solving the prob- 
lem of direct exploration for oil-gas deposits. 2 figures, 5 references. 


39036 Structure and oil-gas potential in the subground continen- 
tal margins (exemplified by West Africa and Eastern Asia). Yunov, 
A.Yu. Geol. Geofiz.; No. 2, 3-16(Feb 1978). (In Russian). 

The main features of geologic structure, evolution oil and gas 
potential are reported for the marginal part of West Africa and East 
Asia. Some general peculiarities are delineated for both ‘‘passive”’ 
and “active” margins of continents. The decisive role of orogene 
stage has been established in their formation with predominance of 
deuteroorogenesis for the former and epigeosynclinal orogenesis for 
the latter. 


39037 Method for in situ evaluation of the source rock potential 
of earth formations. Supernaw, I.R.; Arnold, D.M.; Link, A.J. (to 
Texaco Inc.). US Patent 4,071,755. 31 Jan 1978. Filed date 1 Jul 
1976. 6p. 
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A technique for the in situ evaluation of the organic carbon 
content of earth formations penetrated by a well borehole is dis- 
closed. The energy spectrum of natural gamma radiation occurring 
in earth formations penetrated by a well borehole is observed in 
energy regions corresponding to uranium, potassium and thorium. 
Quantitative evaluations of the relative abundances of these elements 
are made by comparing the observed spectra with standard gamma 
ray spectra. The relative abundances of these elements may then be 
interpreted in terms of the organic carbon content of earth forma- 
tions by comparison with predetermined relationships found to exist 
therebetween. 


39038 Oil, gas field discovered in San-Shui, Kwangtung. Kuang- 
Ming Jih-Pao (China); 1(13 Dec 1977). (In Chinese). 

Petroleum was found in 5 layers of 3 wells. Oil and gas 
streams have been seen in two new areas. A carbon dioxide gas well 
with a daily output capacity of several million cubic units has been 
drilled. Mineral exploration is also reported. (DLC) 


39039 Chalk diagenesis and its relation to petroleum exploration: 
oil from chalks, a modern miracle. Scholle, P.A. (Geological Survey, 
Reston, VA). Am. Assoc. Pet. Geol. Bull.; 61: No. 7, 982-1009(Jul 
1977). 

Examination of outcrop and subsurface samples of chalks 
from the North Sea, onshore Europe, the Scotian Shelf, Gulf Coast, 
and the U.S. Western Interior indicates that chalks undergo signifi- 
cant diagenetic changes during their postdepositional history. The 
major mechanism of chalk cementation is pressure solution and local 
reprecipitation. Patterns of chalk diagenesis appear to be related to 
maximum depth of burial and pore-water chemistry. With a few 
exceptions, the porosity (and permeability) of chalks decreases as a 
direct function of burial depth. The exceptions include cases where: 
(1) oil entered the rock, reducing or terminating carbonate reactions; 
(2) chalks are overpressured and therefore are not subject to the 
normal grain-to-grain stresses expected at those depths; and (3) 
tectonic stresses increase solution and cementation. In areas where 
fresh water entered the pores before major burial, chalks show a 
much steeper gradient of porosity loss versus burial depth as com- 
pared with regions where marine pore fluids were retained. In areas 
such as the Ekofisk field in the North Sea, major quantities of oil are 
produced from chalks having as mmuch as 40% porosity (largely 
primary) at depths greater than 3 km. This appears to be related 
largely to the widespread overpressuring of the Central graben in 
that area. Significant hydrocarbon production from chalks can occur 
in three major settings: (1) overpressured or oil-saturated zones 
where these phenomena were initiated early in the subsidence histo- 
ry (e.g., the North Sea); (2) areas where chalks never have been 
buried deeply (e.g., the Scotian Shelf); and (3) cemented and frac- 
tured chalks in several possible settings (e.g., the Gulf Coast). 13 figs. 


39040 Molecular compositions of weathered petroleum and com- 
parison with its possible source. Reed, W.E. (Univ. of California, Los 
Angeles). Geochim. Cosmochim. Acta; 41: No. 2, 237-247(Feb 1977). 

Two surface outcrop samples and three drill core samples of 
oil-impregnated sandstone from the P.R. Spring Seep, Uinta Basin, 
Utah were analyzed. These oils exhibit in common the entire ho- 
mologous series of tricyclic diterpane hydrocarbons, which have 
been previously described only in extracts from the Mahogany 
Ledge Member of the Green River Formation. Hopane and a series 
of degraded hopanes are also present in the oil samples, while 
steranes are conspicuously absent. Aliphatic alkanes are present only 
in the deepest core sample. The cycloalkanes are apparently not 
readily utilized by the petroleum oxidizing microbes, and therefore 
survive the weathering process. Tricyclic and tetracyclic alkylated 
diterpanes are unchanged, whereas the series from norhopane 
through tetrakisnorhopane may be interpreted as progressive bacte- 
rial degradation of the hopane molecule. The occurrence and distri- 
bution of tricyclic diterpanes, of tetracyclic diterpanes and pentacy- 
clic triterpanes is similar to the stratigraphically nearby Mahogany 
Ledge Member, suggesting that the oil shales were the source rocks 
for the oil now exposed as the P.R. Spring Seep. The absence of 
steranes, which are abundant in the oil shales, is puzzling. 


39041 Recent in situ stress measurements using the hydrofractur- 
ing technique. Haimson, B.C. (Univ. of Wisconsin, Madison). pp 
4C2.1-4C2.6 of Energy resources and excavation technology. Wang, 
F.D.; Clark, G.B. (eds.). Golden, CO; Colorado School of Mines 
(1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

A recently-drilled ultra deep oil-well near the center of the 
Michigan Basin has provided an excellent opportunity to determine 
the state of stress and its variation with depth in formations ranging 
in age from Precambrian to Devonian. Except for the top test 
(1230m deep), results in the other three horizons (2806m, 3660m, 
5110m) indicate a linear increase of sigma/sub Hmin/ yielding a 
constant ratio of 0.7 between sigma/sub Hmin/ and sigma/sub V/. 
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The shallowest test in the Devonian Amherstburg Formation yield- 
ed a sigma/sub Hmin/ approximately equal to sigma/sub V/. Shal- 
low measurements elsewhere in the Midwest have shown similar 
trends of relatively high horizontal stresses. The value of sigma/sub 
Hmax/ while not too consistent, tends to be equal or lower than 
sigma/sub V/ at the three deepest levels tested. Hydrofracturing 
stress measurements have been carried out to about 0.4 km in two 
boreholes in Reykjavik, Iceland, on the flank of the Mid-Atlantic 
Ridge. The measurements indicate a dominant orientation of sigma/ 
sub Hmax/ approximately perpendicular to the axial rift zone, in 
contrast to earthquake focal mechanism solutions from within the 
axial rift zone. In one hole (H32) a depth-dependent change in stress 
orientation is indicated, with the maximum compressive stress hori- 
zontal above a depth of about 0.25 km, and vertical below it; 
however the orientation of sigma/sub Hmax/ remains unchanged. 
The data thus suggest reconciliation of an apparent conflict between 
the dominantly compressive indications of shallow over-coring stress 
measurements and dominant extension as required by focal mecha- 
nisms solutions. The measured stresses are supported by the more 
reliable of overcoring measurements from southeast Iceland. 


39042 Sulfur in heavy oils, oil sands, and oil shales. Orr, W.L. 
(Mobil Research and Development Corp., Dallas). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 22: No. 3, 86-99(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

The geochemistry of sulfur in crude oils, oil sands, and 
related materials is examined. Heavy oils and asphaltic oil sands are 
believed to have been formed largely by biodegradation of lighter 
oils. The sulfur content of a heavy oil and/or oil sand is believed to 
be determined largely by the sulfur content of the undegraded 
precursor oil and the extent of biodegradation which involves a 

referential removal of non-sulfur components. New sulfur probably 
is not added to the residual oil during biodegradations but its 
concentration is increased mainly because of the removal of other 
components. 


39043 Method and device for determining the properties of 
ground formations in the borehole zone by means of high-frequency 
dielectric-induction borehole measurement. McKinlay, P.F.; Meador, 
R.A. (to Texaco Development Corp., New York (USA)). 
German(FRG) Patent 2,547,801/A/. 16 Jun 1976. 27p. (In German). 

In order to be able to distinguish between fresh water and 
hydrocarbon formations by means of high-frequency dielectric-in- 
duction borehole measurements, instead of the measuring technique 
with two different frequencies applied until now, measurements at 
two different levels with the same frequency are carried out. By a 
suitable composition of porosity information and amplitude measure- 
ments residual oil saturation and water saturation in the ground 
formations can be determined more reliably than before. 


39044 Forecasting the development of geophysical studies for gas 
and oil up to the year 2000 (according to expert estimates). Kupalov- 
Yaropolk, I.K.; Nikitenko, K.I. Prikl. Geofiz.; No. 81, 191-206(1976). 
(In Russian). 

A prognosis is composed for the development of geophysical 
methods of peng: for gas and oil in 1990 and 2000. The data 
were obtained from leading specialists in the field with subsequent 
mathematical treatment of the answers. A consistent opinion of a 
representative group of experts was developed on the main geologi- 
cal problems and the possibility of solving these problems by geo- 
physical methods, on trends in the development of geophysics for 
gas and oil as a whole and according to separate methods (and their 
modifications), which exist at present, and also on the probability for 
the appearance of new directions in geophysical studies. 5 figures, 13 
references. 


39045 Effect of automatic amplification regulators (AAR) for 
reproducing seismic oscillations on the amplitude spectra of seismic 
recordings. Khvilevitskii, M.O.; Ryskin, M.1.; Pimshtein, I.G. 
Razved. Geofiz.; No. 70, 70-75(1976). (In Russian). 

A look is taken at the distorting effect of automatic amplifica- 
tion regulators (AAR) on the dynamics of seismic recordings. It is 
shown that the —— spectra of signals, regenerated with AAR 
and without it, differ only slightly. For this reason it is possible to 
use data with AAR for quantitatively estimating the absoroption of 
seismic energy in solving the problem of directly searching for oil 
and gas deposits. Since the distorting effect of AAR is most pro- 
nounced in the high-frequency part of the spectrum, its use with 
high-frequency filtration is undesirable. 3 figures, 6 references. 


39046 Theoretical and experimental development of a two-probe, 
pulse neutron method for distinguishing oil-bearing and water-bearing 
collectors. Krivko, N.N.; Litvinov, B.N.; Rezvanov, R.A.; Cherepan- 
nikov, A.V. Razved. Geofiz.; No. 70, 145-156(1976). (In Russian). 

Physical assumptions and an approximate theory are present- 
ed for a new modification of a two-probe, pulse, neutron-neutron 
method of investigating boreholes. This pulse neutron method com- 
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pensates for the effect of hydrogen content. Results of calculations 
are presented by means of which it is possible to accomplish a 
possible selection of modes of measurement which assure compensa- 
tion for the effect of porosity. The results of calculations and 
experimental studies on models of layers, and also the use of the 
method in studying carbonate deposits in the Permskii region com- 
pletely confirm the efficiency of the method in distinguishing oil- 
bearing strata in cased wells, including sections which are very 
inhomogeneous in porosity. 1 table, 4 figures, 6 references. 


39047 Optimizing modes of measurement with a pulse neutron 
method compensating for the effect of hydrogen content. Bulatov, 
A.V.; Kirvko, N.N.; Rezvanov, R.A. Razved. Geofiz.; No. 70, 156- 
161(1976). (In Russian). 

On the basis of using a differential criterion of optimalness 
and an exponential approximation of the dependence of count rate as 
a function of probe length and delay time, relationships are obtained 
for estimating optimal modes of measurement with the above, pulse, 
neutron method which compensates for the effect of hydrogen 
content. Calculations are presented on determining optimal modes of 
measurement and errors with various groups of errors being taken 
into account. It is shown that as a first approximation the determina- 
tion of optimal modes of measurement with this pulse neutron 
method can be accomplished on taking into account only the statisti- 
cal fluctuations. 1 table, 2 figures. 


39048 Optimizing the modes of continuous neutron-activation 
surveying. Barenbaum, A.A.; Yakubson, K.I. Razved. Geofiz.; No. 70, 
161-171(1976). (In Russian). 

A look is taken at problems of selecting an optimal survey 
velocity, the probe length of the survey device and the energy 
interval for the counting of gamma quanta during continuous, spec- 
trometric neutron-activation study of boreholes in the presence of 
background gamma-radiation. An analysis is made of the cases most 
fequently encountered in practice, where the background radiation is 
caused by radiation capture gamma-emission and by radiation from 
natural radioactivity. Rules are formulated for the selection of probe 
length, rate of movement, and the energy interval for counting the 
activation gamma-emission in these cases. From the relationships 
derived in this article it is possible to reduce the amount of explora- 
tory experimental work in selecting optimum conditions for the 
carrying out of continuous, neutron-activation surveying. 4 figures, 
11 references. 


39049 Experimental study of media containing mercury by pulse, 
neutron gamma-spectrometry. Nikulin, B.A.; Gurov, P.N.; Gordeev, 
Yu.I. Razved. Geofiz.; No. 70, 171-175(1976). (In Russian). 

A look is taken at the problem of the possibility of using a 
gamma-spectrum with a pulse neutron generator operating in the 
mode of measuring the capture gamma-radiation from ores contain- 
ing mercury. Measurement results are presented on models of mer- 
cury strata containing mercury within the limits of zero to 0.45% in 
dry wells and in wells filled with water. It is shown that over this 
range of mercury content, by using the method of spectral ratios and 
time cut-off it is possible to decrease substantially the background 
radiation from a borehole and to increase the sensitivity of the 
method. The hydrogen content of the borehole has a substantial 
effect on the time dependence of the background from the borehole. 
In particular, filling the borehole wih water shifts the region of 
maximum sensitivity towards longer delay times. 3 figures, 5 refer- 
ences. 


39050 Study of the possibility of using dielectric surveying to 
investigate low-chm profiles. Aksel’rod, S.M. Razved. Geofiz.; No. 69, 
138-144(1975). (In Russian). 

An analysis is given for various modifications of dielectric 
surveying, which include dielectric inductive surveying in which the 
probe consists of a number of magnetic dipoles (coils), dielectric 
capacitance surveying in which a vibrator (condenser) is used as a 
probe, and wave dielectric surveying which differs from inductive 
dielectric surveying not by the type of probe but by the parameters 
of the high-frequency field which are registered. It is shown that 
capacitance dielectric surveying may be used successfully in apprais- 
ing the presence of oil and gas in low-ohmic collectors. The princi- 
ples of interpretation are described. The results of the analysis are 
illustrated with actual material. 1 table, 3 figures, 5 references. 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 38778, 38902, 38909, 39120, 
39172, 40670, 40672, 41354, 41513 


39051 (BERC/TPR—78/3) Penn Grade Micellar Displacement 
project. First annual report, June 1975—June 1976. Danielson, H.H.; 
Paynter, W.T.; Midkiff, F.R.; Finalle, L.L. (Pennzoil Co., Parkers- 
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burg, W.Va. (USA)). Mar 1978. Contract EY-76-C-21-8002. 92p. 
Dep. NTIS, PC A05/MF AOl1. 

The main objective of the Penn Grade-ERDA Micellar Dis- 
placement Project is to assess and hopefully, demonstrate the feasi- 
bility of commercial application of the micellar-polymer process for 
tertiary oil recovery from a rather large, but relatively “tight” 
section of the Bradford Third Sand. The initial phase of this project 
involves pertinent core and field injectivity measurements from a 
freshly drilled well, as a basis for assessing the feasibility of a small 
demonstration test flood to be performed under Phase II. This report 
details the work done and results obtained under Phase I (Injectivity 
Test) completed during the first year of the project. These results, 
having indicated that the pattern test envisaged under Phase II is 
indeed feasible, work is now in progress to carry the project to the 
pattern test phase, in pursuit of project goals. 


39052 (ORO—5301-11) Oil recovery by carbon dioxide injection. 
Quarterly report, January—March 1977. SanFilippo, G.P. (Pennzoil 
Co., Vienna, W.Va. (USA)). Apr 1977. Contract EF-76-C-05-5301. 
25p. Dep. NTIS, PC A02/MF AOl1. 

No major delays in the project were incurred during the first 
quarter of 1977. Therefore, the revised project schedule, graphically 
detailed in Figure No. 1, remained unchanged. During the past 
quarter, the new producing facilities were nearly completed. The 
two center producing wells continued to pump but the inability to 
run the stock tank oil during the severe weather necessitated a 
decrease in pumping time which, in turn, caused a decrease in 
production. The D. T. Cummings water supply wells continued to 
be the only source of water for the project. The T. Henderson WSW 
No. 1, drilled in December, 1976, underwent a three month produc- 
tion test which proved it to be a stable source of water. Installation 
of the water supply line from the Henderson well to the injection 
facility was started in late February and neared completion as of 
April 1, 1977. Progress on the carbon dioxide storage system contin- 
ued on schedule with the four storage tanks being set at the injection 
facility. No progress was made on the carbon dioxide injection 
system which is scheduled for completion during the third quarter of 
1977. Water injection into the thirteen back-up water injection wells 
continued on schedule with the exception of a few problem wells. 
Since an adequate water supply is forthcoming with the completion 
of the Henderson water supply line, no action will be taken to 
increase injectivity until this water supply is on stream. The start of 
pattern injection will occur coincidentally with the increased water 
supply. 


39053 (ORO—5301-15) Oil recovery by carbon dioxide injection. 
Quarterly report, April—June 1977. SanFilippo, G.P. (Pennzoil Co., 
Vienna, W.Va. (USA)). Jul 1977. Contract EF-76-C-05-5301. 28p. 
Dep. NTIS, PC A03/MF AO1. 

The project proceeded as outlined in the project schedule. 
The T. Henderson water source is currently supplying the water 
needs of the pilot. The apparent wellbore damage of the problem 
injection wells was overcome with remedial acid treatments. Pres- 
sure testing has begun in an attempt to determine the advancement 
of the injection front. No further progress was made on the carbon 
dioxide system during the second quarter. Completion of these 
facilities is scheduled for the third quarter of 1977. 


39054 Full bore fracture treating assembly. Herricks, H.H.; Eas- 
terwood, R.L. (to Shell Oil Co.). US Patent 4,076,079. 28 Feb 1978. 
Filed date 16 Aug 1976. 4p. 

A full bore fracture treating assembly is provided for use on 
oil and gas wells during a fracture treatment down casing to provide 
a full bore capability for running a casing packer or perforating gun 
with wellhead pressure remaining at the surface. The assembly 
includes a modified tubing hanger which isolates blowout preventors 
on the well from pressure during the treatment, a section of casing to 
extend through the blowout preventor stack, and a side outlet spool 
which enables the pumping of fracturing tluids into the well. In 
addition, a set of blind ram blowout preventors and a full bore 
lubricator or a valve can be placed on top of the spool as desired to 
contain pressure and provide full bore access into the well. 


39055 (SAN—1396-18A) Improved secondary oil recovery by 
controlled water flooding-pilot demonstration Ranger Zone, Fault 
Block VII, Wilmington Field, Phase I. Quarterly report for January— 
March 1978. (Long Beach, City of, Calif. (USA)). 12 Apr 1978. 
Contract EF-76-C-03-1396. 9p. Dep. NTIS, PC A02/MF AOI. 
Activities are reported in a waterflood demonstration of 
caustic waterflooding in a typical, well flood pattern of the Ranger 
Zone of the Long Beach Unit portion of the Wilmington Field. Two 
alkaline processes are to be tested in this demonstration. One com- 
parative entrapment (caustic in softened fresh water) and seven 
comparative entrainment (caustic and salt in softened fresh water) 
core floods were completed in the quarter. All of the core samples 
were from the Fo subzone. The entrapment test showed no improve- 
ment in recovery or WOR between the plain waterflood and caustic 
flood although the differential core flood pressures at the same rate 
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were higher for the caustic flood. Results of two of the entrainment 
floods were finalized; these tests utilized an undiluted, low gravity, 
high viscosity, high acid number crude from pilot area well B-108. 
In one sample a 19 pore volume percentage increase in oil recovery 
resulted while the second sample showed no increase. The other 5 
entrainment flood tests were made using a lower viscosity, higher 
gravity, lower acid number crude from Ranger Zone well C-331. 
This crude has a viscosity at reservoir temperature which approxi- 
mates that of the gas saturated crude in the pilot area. Preliminary 
results are available on two of these samples, which were tested with 
0.2% NaOH, 1.0% NaCl solution. Recovery increases of 10—11 
pore volume percent were observed with water breakthrough occur- 
ring earlier injectionwise and increased recovery attained at lower 
pore volumes of injection than with the more viscous oil. Prelimi- 
nary results from the other three samples were being awaited at the 
time this report was prepared. 


39056 Enhanced oil recovery using alkaline sodium silicate solu- 
tions. Holm, L.W. (to Union Oil Co. of California). US Patent 
4,081,029. 28 Mar 1978. Filed date 24 May 1976. 8p. 

An enhanced oil recovery process for subterranean reservoirs 
is claimed wherein there is injected into the reservoir a relatively 
large slug of a dilute aqueous alkali metal silicate solution. It is 
optional to follow the said silicate solution with an aqueous drive 
fluid. In treating heterogeneous reservoirs, it is further optional to 
also inject a small slug of a dilute aqueous solution of an agent that 
reacts with the alkali metal silicate to form a gelatinous precipitate. 
In the latter instance a small spacer slug of water is injected between 
successive slugs of the reactant solutions to separate the reactants 
during injection. 


39057 Steam deflector for use in a well. Hutchison, S.O.; Ander- 
son, G.W. (to Chevron Research Co.). US Patent 4,081,032. 28 Mar 
1978. Filed date 31 Mar 1978. 6p. 

A steam deflector connectable into a tubing string is provided 
for selectively passing steam through the tubing string to the bottom 
thereof or diverting steam from inside the tubing string out into the 
well liner-tubing annules without causing a vortex effect and in a 
direction concentric with and substantially parallel to the longitudi- 
nal sxis of the tubing string and above the bottom end thereof 
utilizing a sliding-sleeve arrangement. 


39058 Steam distribution system for use in a well. Rogers, E.E. 
(to Chevron Research Co.). US Patent 4,081,028. 28 Mar 1978. Filed 
date 4 Apr 1977. 4p. 

A steam injection system including steam deflectors connecta- 
ble into a tubing string positioned in a well is described. The steam 
deflectors provide for distribution of steam through the tubing string 
to a plurality of intervals in the well without the use of packers and 
from which steam enters into the well liner-tubing annulus in a 
direction substantially parallel to the longitudinal axis of the tubing 
string. 


39059 Mechanical pipe and seal-alignment device. Nanny, W.C. 
(to Shell Oil Co.). US Patent 4,080,799. 28 Mar 1978. Filed date 27 
Dec 1976. 6p. 

A multi-purpose pipe end seal/alignment device is provided 
for sealing pipe ends against internal or external pressure while 
protecting the pipe end preparation from damage to facilitate a 
permanent pipe joining process at a remote location in an adverse 
environment. 


39060 Oil recovery process employing thickened aqueous driving 
fluid. Savins, J.G. (to Mobil Oil Corp.). US Patent 4,079,544. 21 Mar 
1978. Filed date 28 Apr 1976. 18p. 

This specification discloses a process for the production of 
petroleum from a petroleum-containing subterranean reservoir em- 
ploying an aqueous driving fluid containing, as a thickening agent, a 
biopolymer. The biopolymer is an extracellular 
heteropolysaccharide synthesized by an alga. A particular bipolymer 
is one synthesized by the alga Porphyridium aerugineum. The bio 
lymer may be employed in the aqueous driving fluid as an in-vivo 
solution or in a reconstituted form. There is also disclosed a process 
for the growth of, and synthesis of, biopolymer by an alga such as 
Porphyridium aerugineum. 


39061 Oil recovery process using improved thickened aqueous 
flooding liquids, Carter, W.H.; Christopher, C.A.; Jefferson, T. (to 
Texaco Inc.). US Patent 4,078,607. 14 Mar 1978. Filed date 13 Sep 
1976. 6p. 

The specification discloses a process for recovering oil from a 
subterranean reservoir which process utilizes a thickened flooding 
liquid containing polysaccharide B-1459. In the process the polysac- 
charide B-1459 is imparted with superior viscosity by first prehydrat- 
ing it with fresh or deionized water before mixing with another 
aqueous component, for example brine water containing large 
amounts or inorganic ions, that is, hard water. The invention com- 
prises the polysaccharide B-1459 which has been prehydrated in the 
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fresh or deionized aqueous medium and then mixed with hard water. 
The process for imparting viscosity to polysaccharide B-1459 is an 
improvement over the prior art in that a higher viscosity is obtained 
while using the same amount of polysaccharide that has been ob- 
tained by hydrating the polysaccharide in hard or brine water 
initially. 


39062 Thermal oil recovery method. Allen, J.C.; Tanner, H.L. 
(to Texaco Inc.). US Patent 4,078,608. 14 Mar 1978. Filed date 23 
Mar 1977. 8p. 

Viscous oi! may be recovered from subterranean, viscous oil- 
containing formations by injecting a heated aqueous fluid into the 
formation to raise the temperature of the viscous petroleum, and to 
displace it toward a remotely located production well. The heated 
aqueous fluid, which may be liquid, gaseous or a mixture thereof, is 
obtained from a deeper, higher temperature permeable oil formation. 
At least two spaced apart fluid flow communication means are 
established between the surface of the earth and the deeper, high 
temperature formation. At least two spaced apart separate communi- 
cation means are established between the surface of the earth and the 
shallow viscous oil formation. Ordinarily the deeper, high tempera- 
ture oil formation is one in which secondary recovery, e.g., water- 
flooding, will be ended or approaching the point where further 
production of oil and water is not commercially justified. At the 
conclusion of waterflooding, however, a typical oil formation will 
still have from 30 to 70 percent of the oil originally in place left in 
the formation. Any suitable heat transfer fluid, usually field water, is 
injected into the deep, high temperature formation where it passes 
through the permeable formation and in consequence of contacting 
the higher temperature mineral matrix of the formation, its tempera- 
ture is elevated prior to exiting from the formation via the second 
communication means. Hydrocarbons are also recovered with the 
water, including some dissolved in the water at the high temperature 
and pressure of the deep formation. 


39063 Method of fracturing a subterranean formation. Pavlich, 
J.P. (to Dow Chemical Co.). US Patent 4,078,609. 14 Mar 1978. 
Filed date 28 Mar 1977. 10p. 

A fracturing method is claimed where (a) a viscous, prop free 
fluid is injected into a new or preexisting fracture to widen and 
extend the fracture, (b) a viscous prop carrying fluid is injected in 
one or more stages, (c) a viscous prop free spacer is injected, (d) a 
low viscosity inefficient penetrating fluid is injected, all of the 
foregoing being injected at rates and pressures calculated to prevent 
said fracture from healing, (e) injection of fluids at rates and pres- 
sures calculated to prevent said fracture from healing is ceased 
(including the embodiments of injecting a low viscosity penetrating 
fluid at a matrix rate, ceasing injection entirely, flowing back the 
well, or a combination thereof), and thereafter at least steps (a) and 
(b) are repeated. 


39064 Well stimulating process. Gallus, J.P. (to Union Oil Co. of 
California). US Patent 4,078,612. 14 Mar 1978. Filed date 13 Dec 
1976. 10p. 

A method is claimed for stimulating a producing well by 
introducing an explosive into perforation tunnels which communi- 
cate between the reservoir and the well bore and detonating the 
explosive while maintaining the well bore at about reservoir pressure 
and relatively free of explosive. 


39065 High temperature perforating method. Vann, R.R. US 
Patent 4,078,611. 14 Mar 1978. Filed date 5 Nov 1976. 8p. 

A perforating gun apparatus is suspended downhole in a 
relatively cool zone of a borehole by connecting the gun to a tubing 
string. The tubing string includes a wireline operated, releasable 
coupling interposed therein. A packer device is attached to the 
tubing string uphole of the releasable coupling. An abutment means 
is positioned downhole within a relatively high temperature zone 
and in close proximity to a hydrocarbon bearing formation. The 
abutment means includes a latch means by which the gun and 
abutment means are attached to one another. The releasable cou- 
pling is actuated, whereupon the gun is released and falls downhole, 
where it is arrested by the abutment means. The gun is latched to the 
abutment means, while the force of the impact detonates the gun, 
thereby perforating a high temperature zone of the wellbore. A 
wireline fishing tool is run through the tubing and downhole into 
engagement with the released part of the coupling member. The 
engaged released part of the coupling member, detonated gun, and 
the abutment means are lifted and thereafter the entire apparatus is 
repositioned further downhole in the borehole. 


39066 Downhole recovery system. Hamrick, J.T.; Rose, L.C. (to 
World Energy Systems). US Patent 4,077,469. 7 Mar 1978. Filed 
date 27 Sep 1976. 28p. 

A recovery process and system wherein hydrogen and 
oxygen are introduced into a vented pressure vessel, known as a gas 
generator, located at the bottom of a borehole, and ignited and 
burned to produce steam. The hydrogen and oxygen may be intro- 
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duced either as a stoichiometric mixture or the combustible mixture 
may be hydrogen-rich. Remotely controlled valves are located 
downhole near the gas generator for positive control of the hydro- 
gen and oxygen. Provision is made for maintaining the desired 
hydrogen-oxygen ratio either by a hydrogen flow control slaved to a 
downhole thermocouple or by a special hydrogen-oxygen flow 
control employed in the event that ignition is carried out by a dc 
power supply located downhole. Although the preferred embodi- 
ment employs a fuel-oxidizer combination of hydrogen and oxygen, 
provision is made for employing other fuel-oxidizer combinations. 


39067 Well centralizer and method of making. Dane, B.N. (to 
Weatherford/Lamb, Inc.). US Patent 4,077,470. 7 Mar 1978. Filed 
date 27 Jan 1977. 6p. 

A well centralizer and method of making are described 
having axially apaced collars for attachment about a casing and a 
plurality of outwardly bowed elements connected to each collar. 
Each end of the bows has a generally U-shaped offset which is 
connected in a circumferential opening in a collar and a locking tab 
extends from the collar inside of the offset and extends through the 
collar opening between the bow offset and the collar and locks the 
offset in the collar opening. The axial portions of the collar on each 
side of the opening are radially recessed outwardly for receiving one 
end of the bowed element and the length of the locking tab is 
sufficiently long to extend through the openir.g and engage the 
outside of the collar to firmly and securely lock the bow in place and 
maintain a consistent internal diameter of the centralizer collar. The 
collars and bows are easily assembled in the field by insertion of the 
bow ends into the collar and pressing the free end of each locking 
tab about a bow end. 


39068 Surfactant oil recovery process usable in high temperature, 
high salinity formations. Shupe, R.D.; Maddox, J. Jr. (to Texaco 
Inc.). US Patent 4,077,471. 7 Mar 1978. Filed date 1 Dec 1976. 12p. 

Many petroleum formations contain water having high salin- 
ity and/or high concentrations of divalent ions such as calcium or 
magnesium dissolved therein, and are additionally at temperature 
from about 70°F to about 300°F. Most surfactants suitable for use in 
oil recovery operations are either ineffective in high salinity or high 
hardness waters, or cannot tolerate the higher temperatures encoun- 
tered in many such formations. An aqueous fluid containing a water 
soluble alkylpolyalkoxyalkyl sulfonate or alkylarylpolyalkoxyalky! 
sulfonate and a water-insoluble polyethoxylated aliphatic alcohol or 
polyethoxylated alkylphenol nonionic surfactant is effective in for- 
mations containing water whose salinity is from 70,000 to 220,000 
parts per million total dissolved solids and also having temperatures 
as high as 300°F. The fluid is phase stable over a wide range of 
formation temperatures and water salinities and hardness values. 


39069 Method for forming a consolidated gravel pack. Copeland, 
C.T.; Constien, V.G. (to Dow Chemical Co.). US Patent 4,074,760. 
21 Feb 1978. Filed date 1 Nov 1976. 18p. 

An aqueous based slurry is disclosed containing an aqueous 
carrier fluid, an epoxy resin, a curing agent for the resin, a solvent 
for the resin and curing agent, a finely divided particulate material, a 
particular quaternary ammonium halide, and a coupling agent to 
promote bonding of the resin to the particulate. Optionally, the 
slurry may contain a thickening or gelling agent for the water to 
enchance its solids carrying capacity and an agent to break the gel 
after its purpose has been served. The slurry, suitable for use in 
placing a permeable, consolidated gravel pack adjacent an incompe- 
tent subterranean formation, is characterized in that it does not 
require an oil-based carrier and also in that it can easily be prepared 
in the field by adding the particulate directly to the aqueous carrier 
without precoating the particulate with the resin. 


39070 Method using lignosulfonates for high-temperature plug- 

ging. Felber, B.J.; Dauben, D.L.; Marrs, R.E. (to Standard Oil Co. of 
— US Patent 4,074,757. 21 Feb 1978. Filed date 9 May 1977. 
p. 

A method is described of selective plugging of undesirable 
high permeability streaks and channels in oil-bearing reservoirs 
during high temperature (250°F or higher) injection recovery proc- 
esses such as steamflooding, underground combustion, flooding of a 
naturally occurring high-temperature reservoir or the like. Improved 
sweep efficiency can be effected by injecting a gel-forming solution 
consisting essentially of sodium or ammonium lignosulfonate and 
water or brine in the absence of other gelation promoters and then 
allowing the high temperatures of the underground formation to 
promote gelation. Optionally, a precooling water injection step can 
be used prior to placement of the gel-forming solution. This system 
has the advantage of gel times which are sufficiently long at tem- 
peratures in excess of 250°F to permit placement of large volumes 
characteristic of commercial use. This method is particularly useful 
in selectively forming firm, strong gels in thief zones for steamflood- 
ing recovery operations 
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39071 Sand consolidation method. Harnsberger, B.G. (to Texaco 
Inc.). US Patent 4,073,343. 14 Feb 1978. Filed date 23 Dec 1976. 6p. 

Method of and composition for the treatment of unconsolidat- 
ed sandy formations to stabilize the formation are described compris- 
ing injecting a treating composition consisting essentially of, on a 
volume basis, 10 to 25% of furfuryl alcohol, 1 to 4% of a nonionic 
dispersing surfactant, 1 to 4% of water, 0.5 to 1.5% of a silane 
coupling agent, 1 to 5% of a catalyst, 5 to 15% of a low in aromatics 
petroleum distillate fraction and 47 to 76% of a high in aromatics 
petroleum fraction, into the sand formation, effecting polymerization 
of the furfuryl alcohol, and forming a fluid permeable consolidated 
sand in the formation. 


39072 Methods for treating subterranean formations. Hall, B.E. 
(to Halliburton Co.). US Patent 4,073,344. 14 Feb 1978. Filed date 28 
Feb 1977. 10p. 

The present invention provides methods and compositions for 
treating subterranean formations whereby the loss of formation 
absorbable additives from the treating compositions is reduced or 
prevented. 


39073 Surveying of subterranean magnetic bodies from an adja- 
cent off-vertical borehole. Morris, F.J.; Waters, R.L.; Roberts, G.F. 
US Patent 4,072,200. 7 Feb 1978. Filed date 12 May 1976. 42p. 

A method and apparatus are disclosed for performing a 
surveying operation to locate a target subterranean ferromagnetic 
body having remanent or impressed magnetization. The surveying 
operation is conducted from an off-vertical borehole adjacent the 
target magnetic body using magnetic field sensing apparatus, and 
involves determining the range and direction of the subterranean 
target with respect to the location of the magnetic field sensing 
apparatus. Target direction is determined by measuring three mag- 
netic field components and resolving the measured components into 
a resultant vector. Target range is determined by measuring total 
magnetic field intensity and target body magnetic field intensity 
gradient in the direction of the off-vertical borehole. Both static and 
time-varying fields may be detected by the subsurface apparatus. 
The methods and apparatus disclosed may be used in such diverse 
areas as the location of ore deposits, guidance systems for drilling 
off-vertical wells to intersect a previously drilled well, and locating 
metallic objects underwater. 


39074 McEvoy: the heavyweights. Offshore Serv.; 11: No. 1, 38- 
39(Jan 1978). 

In the McEvoy sealant injection valves, sealant reservoirs are 
designed for long subsea life. The tree is connected to the wellhead 
conventionally by hydraulically operated collets, but flowline con- 
nections are made with proven screw-actuated clamps rather than 
collets or wedges. Once the connection is effected, no hydraulic 
equipment is left on the sea bottom. (DLC) 


39075 Armco: experience counts. Offshore Serv.; 11: No. 1, 40- 
41(Jan 1978). 

National Supply Co. (div. of Armco) supplied the trees, 
production manifold, and riser system for the Argyll field in the 
North Sea. National now proposes a modular template system for 
deepwater production. Each module is a two-well configuration 
fabricated from a steel space beam concept 10 ft X 10 ft X 25 ft long. 
The advantages of the combination drilling—production template 
are pointed out. (DLC) 


39076 Stewart and Stevenson: the building block approach. Off- 
shore Serv.; 11: No. 1, 46-47(Jan 1978). 

Stewart and Stevenson Oiltools’ argument for modular devel- 
opment instead of platform development of a deepwater field is 
presented. Their method for connecting bottom-supported under- 
water platforms and wells (U.S. Patent 3,934,658) is mentioned. 
Construction of the modular complex is described. The problem of 
flowline connections has been solved by a neat, universal hydraulic 
connector block. This company is experienced in deepwater hydrau- 
lic controls. (DLC) 


39077 Vetco: a system for all seasons. Offshore Serv.; 11: No. 1, 
48-50(Jan 1978). 

Vetco has a basic wet tree for diverless single-well installation 
which can be modified to fit a number of proposed solutions for 
deepwater facilities. Seven variations of ocean floor completions are 
offered to cover every operator requirement; each has a proven 
diverless wet tree with either TFL and drilling riser reentry or just 
riser, and a flowline tie-in method that requires no human interven- 
tion below water. (DLC) 


39078 Method of measuring horizontal flow speed of fluids in 
earth formations penetrated by a wellborehole. Arnold, D.M.; Paap, 
H.J.; Scott, H.D. (to Texaco Inc.). US Patent 4,051,368. 27 Sep 1977. 
Filed date 21 Jun 1976. 10p. 

The horizontal flow rate of fluid in permeable earth forma- 
tions is measured by the in situ creation of a radioactive tracer 
isotope having a predetermined decay life time and decay mode. 
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Measurements at different time intervals following the creation of 
the tracer isotope of the decay radiation may then be interpreted in 
terms of the horizontal movement of fluids past a well borehole. 
Tracer isotopes to be created are selectively provided for measuring 
both relatively fast and relatively slow expected values of horizontal 
flow speed. 


39079 Strength of well completions. Nordgren, R.P. (Shell De- 
velopment Co., Houston, TX). pp 4A3.1-4A3.9 of Energy resources 
and excavation technology. Wang, F.D.; Clark, G.B. (eds.). Golden, 
CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

The strength of completions in producing wells is studied by 
means of the theories of poroelasticity and poroplasticity. Solutions 
are obtained for an open hole completion and for a perforated 
completion modeled as a hemispherical cavity and as a long cylindri- 
cal cavity. Drawdown pressures for initial yield are given by simple 
formulas for the linear and parabolic forms of the extended von 
Mises yield function. The theory presented may lead to a practical 
criterion for drawdown pressures to avoid production problems. 


39080 Applicability of high pressure fluid jet. Sheshtawy, A.A. 
(Univ. of Oklahoma, Norman); Mitchell, B.J. pp 4A1.1-4A1.9 of 
Energy resources and excavation technology. Wang, F.D.; Clark, 
G.B. (eds.). Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P2. 

It becomes clear to everyone seriously involved in the energy 
exploration problem that the only viable solution hinges on develop- 
ing a more economical means for penetrating the earth’s strata to 
explore and produce the deep, possibly abundant, fossil fuel deposits. 
The high pressure fluid jet has proved itself an effective tool for oil 
well drilling. The tremendous horsepower delivered by the high 
pressure fluid jet is the key factor in its superiority over existing or 
newly suggested drilling methods. The high pressure fluid jet is 
capable of transmitting up to 90% of the available horsepower to the 
bottom of the hole for rock disintegration, compared with the 2% of 
the surface horsepower transmitted in the case of the rotary drilling 
method. In rotary drilling, the rest of the rig power either lays idle 
for tripping the drilling string or is consumed in friction and in 
circulating the drilling cutting from the bottom of the hole to the 
shaleshaker. The high pressure fluid jet also works within the 
metallurgical limit of the drilling string and requires minimum modi- 
fication of the drilling equipment in use today. 


39081 Effect of shale alterations in oil recovery. Ionic treatments. 
Kubacki, W. (Universidad del Zulia, Maracaibo, Venezuela). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 3, 108-117(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

Properties of silicate type oil reservoirs are discussed. It is 
noted that in the commercial development of an oil field a chemical- 
mineralogical study should precede the engineering study. One of 
the problems encountered in oil field operations such as drilling, 
completion, and reconditioning is the damage to the oil producing 
formation due to the reduction of the permeability of the surround- 
ings. This damage can impede the detection of some hydrocarbons in 
an exploratory well, or diminish the productivity of a functioning 
well. Furthermore, the extent of damage will often affect the viabil- 
ity of secondary recovery operations. The permeability and porosity 
of the oil field rocks are responsible for the storage and migration of 
oil and gas. The explanation of field problems should be searched for 
by chemical and mineralogical studies because it is easier to take 
preventive measures than to reestablish a damaged permeability by 
chemical treatment. 


PROCESSING 
REFER ALSO TO CITATION(S) 38737, 39108, 39185 


39082 Hydrodesulfurization with a specific alumina-supported 
catalyst. Kehl, W.L.; Montagna, A.A. (to Gulf Research and Devel- 
opment Co.). US Patent 4,081,353. 28 Mar 1978. Filed date 15 Oct 
1976. 14p. 

A process is claimed for the hydrodesulfurization of feed- 
stocks under comparatively low hydrogen partial pressures, i.e. less 
than about 1200 psig (8.27 MPa) in contact with a catalyst containing 
a hydrogenation component supported on a particular carrier. The 
carrier is a substantially silica-free alumina prepared by calcining a 
material comprising a dried alumina (i) containing from about 1.2 to 
about 2.6 moles of water of hydration per mole of Al2Os, (ii) having 
an (020) line width at 14° (2 theta) at */, maximum intensity of from 
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about 2.0° to about 5.0°, and (iii) having an intensity ratio relative to 
the intensity at 10° (2 theta) of about 1.3 to about 5.0. 


39083 Hydrodesulfurization process employing a group IV-B pro- 
moted catalyst. Yanik, S.J.; Montagna, A.A.; Frayer, J.A. (to Gulf 
Research and Development Co.). US Patent 4,080,286. 21 Mar 1978. 
Filed date 20 Oct 1976. 6p. 

Described is an improved process for the 
hydrodesulfurization of hydrocarbons employing a catalyst compris- 
ing Group VI-B and Group VIII metals supported on a refractory 
oxide and promoted with a minor amount of titanium by contacting 
the refractory oxide with an aqueous solution of a titanium salt. 


39084 Integrated coking and gasification process. Moritz, K.H.; 
Weissman, W. (to Exxon Research and Engineering Co.). US Patent 
4,077,869. 7 Mar 1978. Filed date 21 Oct 1975. 6p. 

A low sulfur content coke is obtained in an integrated coking 
and gasification process wherein a portion or all of the steam 
reactant conventionally introduced into the gasification zone is re- 
placed by a hydrogen-containing gas. 


39085 Process for treating arsenic-containing hydrocarbon feed- 
stocks. Young, D.A. (to Union Oil Co. of California). US Patent 
4,075,085. 21 Feb 1978. Filed date 20 Sep 1976. 10p. 

Oil-soluble nickel, cobalt, or copper-containing additives are 
blended with a hydrocarbon feedstock containing arsenic, and the 
resulting solution is heated to at least 300°F to convert a large 
proportion of the arsenic to forms removable by conventional filtra- 
tion or desalting techniques. Preferably, the feedstock-additive solu- 
tion is heated to at least 500°F and is then distilled so as to produce 
one or more distillate fractions consisting of components that boil at 
atmospheric pressure at temperatures in the range 400-900°F; such 
distillate fractions will contain arsenic in a concentration less than 
20% of that of the feedstock. 


39086 Process for the hydroconversion and hydrodesulfurization 
of heavy feeds and residua. Hamner, G.P. (to Exxon Research and 
Engineering Co.). US Patent 4,073,718. 14 Feb 1978. Filed date 18 
Oct 1976. 16p. 

A process is described for the production of low sulfur, low 
nitrogen fuels at low hydrogen consumption by splitting a feed into 
two components, a high boiling component, suitably a 1050°F + 
fraction, and a low boiling component, suitably a 1050°F - fraction, 
and processing the two different components over two different 
types of catalysts, at different severities. Suitably, on the one hand, 
the high boiling component is treated over a large pore metal 
hydrogenation catalyst at severity sufficient to convert at least 30 
percent, preferably at least 50 percent of the feed, based on the 
weight of the feed, to a 1050°F- product. The 1050°F- product from 
the conversion over the large pore metal hydrogenation catalyst is 
then blended with the low boiling component split from the original 
feed, and the blended low boiling material is then treated at low 
severity over a small pore metal hydrogenation catalyst to hydrode- 
sulfurize and hydrodenitrogenate the low boiling components. The 
product of the hydrodesulfurization, hydrodenitrogenation reaction 
constitutes a suitable feed for hydrocracking, or for use as a catalytic 
cracker feed. 


39087 Process for producing gasoline. Aliev, V.S.; Markarian, 
G.G.; Rustamov, M.I.O.; Pryanikov, E.I.; Ismailova, G.A.O. US 
Patent 4,073,717. 14 Feb 1978. Filed date 26 Jan 1976. 8p. 

A process for producing gasoline is disclosed which com- 
prises cracking of a heavy petroleum feedstock in the presence of an 
alumino-silicate zeolite-containing catalyst maintained in a condition 
of an ascending flow at a temperature ranging from 480 to 520°C 
and a mass velocity of said feestock of from 6 to 40 h™' in the 
direction of the ascending flow with the formation of a reaction 
mixture containing gasoline, a fraction with a specific gravity of 
from 0.75 to 0.85 and a fraction with a specific gravity of from 0.85 
to 0.95; the resulting reaction mixture is isolated from the catalyst 
and subjected to separation; the separated fractions are employed as 
recycle. The fraction with a specific gravity of from 0.75 to 0.85 is 
subjected to cracking in the presence of the catalyst which is in a 
condition of an ascending flow at a temperature of from 460 to 
520°C and a mass velocity of the fraction of from 6 to 40 h™'! in the 
direction of the ascending flow. As a result of the cracking a 
reaction mixture is formed containing gasoline. The reaction mixture 
is — from the catalyst and gasoline is recovered therefrom; 
the fraction with a specific gravity of from 0.85 to 0.95 is subjected 
to cracking in the presence of the catalyst which is in a condition of 
an ascending flow at a temperature of from 460 to 520°C and at a 
mass velocity of this fraction selected within the range of from 5 to 8 
h' with the formation of a reaction mixture containing gasoline and 
a fraction with a specific gravity of 0.85 to 0.95; the latter reaction 
mixture is combined with the reaction mixture obtained from the 
cracking of a heavy petroleum feedstock and delivered, after separa- 
tion from the catalyst, to the recovery of gasoline. 
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39088 Process to make technical white oils. Wentzheimer, W.W. 
(to Suntech, Inc.). US Patent 4,072,603. 7 Feb 1978. Filed date 29 
Oct 1976. 4p. 

A process is described for making technical white oils in a 
single step hydrogenation and without the need for acid treating to 
meet white oil specification by hydrogenating a hydrocracked sol- 
vent extracted lubricating oil distilling between 650 and 1050°F, 
having a SUS/100°F viscosity of about 200 and an aromatic content 
of less than about 15 percent in a single step at 600 to 700°F, and at 
2000 to 3000 psig in the presence of a catalyst comprising nickel and 
tungsten supported on silica-alumina, subjecting the hydrogenated 
solvent extracted lube oil to atmospheric distillation to remove 
distillates useful as fuels and subjecting the bottoms of the atmos- 
pheric distillation to a vacuum distillation to yield various viscosity 
grades of technical white oils. 


39089 Dehydrogenation method and nonacidic multimetallic cata- 
lytic composite for use therein. Hayes, J.C. (to UOP Inc.). US Patent 
4,072,602. 7 Feb 1978. Filed date 19 Dec 1975. 20p. 

Dehydrogenatable hydrocarbons are dehydrogenated by con- 
tacting them, at dehydrogenation conditions, with a catalytic com- 
posite comprising a combination of catalytically effective amounts of 
a platinum group component, a Group IV-A metallic component, 
and a Group VI-B transition metal component with a porous carrier 
material. A specific example of the nonacidic cata!ytic composite 
disclosed herein is a combination of platinum group component, a 
Group IV-A metallic component, a Group VI-B component, and an 
alkali or alkaline earth component with a porous carrier material; 
wherein the components are uniformly dispersed throughout the 
porous carrier material; wherein substantially all of the platinum 
group component is present therein in the elemental metallic state 
and substantially all of the Group IV-A metallic component, the 
Group VI-B component and the alkali or alkaline earth component 
are present therein in an oxidation state above the elemental metal; 
wherein the composite contains, on an elemental basis, about 0.01 to 
about 2 wt.% platinum group metal, about 0.01 to about 5 wt.% 
Group IV-A metal, about 0.01 to 3 wt.% Group VI-B metal, about 
0.1 to about 5 wt.% alkali metal or alkaline earth metal; and wherein 
the atomic ratio of Group VI-B metal to platinum group metal is 
about 0.05 : 1 to about 4: 1. 


39090 Catalytic cracking process. Schwartz, A.B. (to Mobil Oil 
Corp.). US Patent 4,072,600. 7 Feb 1978. Filed date 15 Jan 1976. 30p. 

A catalytic process for cracking of gas oil is disclosed, 
wherein trace amounts of metals of Periods 5 and 6 of Group VIII 
or rhenium is added to the total catalyst inventory so as to enhance 
significant conversion of the CO in the regenerator while maintain- 
ing the efficiency of the cracking reaction at high levels. 


39091 Hydrodesulfurization shutdown method. Yanik, S.J.; 
Frayer, J.A. (to Gulf Research and Development Co.). US Patent 
4,071,439. 31 Jan 1978. Filed date 4 Oct 1976. 6p. 

A shutdown procedure is described for residual hydrocarbon 
hydrodesulfurization process which employs a catalyst comprising 
Group VI-B and Group VIII metals, in sulfided form, supported on 
a refractory oxide and promoted with a minor amount of titanium. 


39092 Catalysts for the hydrotreatment of hydrocarbons and a 
process for the preparation and utilization thereof. Engelhard, P.; 
Weisang, J.E.; Paris, G. (to Compagnie Francaise de Raffinage). US 
Patent 4,071,437. 31 Jan 1978. Priority date 8 Apr 1974, France. 14p. 

Catalysts are disclosed for the hydrotreatment of hydrocar- 
bons, and particularly for reforming, which contain no platinum and 
which consist of: A refractory-mineral carrier (alumina); 0.05 to 5 wt 
percent of at least one first metal from the group consisting of iron, 
cobalt, and nickel; at least one second metal from the group consist- 
ing of tin (0.01 to 5 percent), lead (0.01 to 10 percent), and germani- 
um (0.01 to 4 percent); and possibly from 0.01 to 0.5 percent of 
sulfur. Processes for preparation of these catalysts, by impregnation, 
and for their use are disclosed. It is preferable to deposit the metal 
(or the metals) from the tin-germanium-lead group before the metal 
or metals from the iron-cobalt-nickel group are deposited. 


39093 Gas generator for the conversion of a reaction mixture of a 
hydrocarbon-containing fuel and an oxygen-containing gas into a fuel 
gas. Kostka, H.; Koch, C.; Szabo de Bucs, E.; Weber, T.; Kuese- 
bauch, W.; Henkel, H.J. (to Siemens A.G., Berlin (Germany, F.R.); 
Siemens A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
2,558,922/A/. 7 Jul 1977. 19p. (In German). 

The invention aims at increasing the flow rate and the loading 
capacity of gas generators, in particular for internal combustion 
engines. This will be achieved by the following measures: (1) Filling 
the orifice plate normal to the gas flow with a packed bed of 
particles not smaller than 0.8 mm and not larger than 1 to 6 mm. The 
orifice plates should be installed at a distance of 5 to 20 mm. (2) 
Plates and packing particles should have a catalytically active sur- 
face. (3) The plates may be porous ceramic sinter bricks; depending 
on the requirements, the porosity and the number and type of holes 
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may greatly vary. (4) The material recommended for the plates is 
molybdenum silicide coated with catalytically active components. 
(5) Incorporation of metallic bodies in the packed bed; these bodies 
should have wall surfaces parallel to the flow direction, thus effect- 
ing a better thermal distribution also in the flow direction. 


39094 Method for the catalytic hydrating desulphurization of 
heavy hydrocarbon oils. Pronk, K.M.A. (to Shell Internationale Re- 
search Maatschappij N.V.). German(FRG) Patent 2,557,914/A/. 7 
Oct 1976. 18p. (In German). 

For direct desulphurization of vanadium-contained residual 
oils from atmospheric distillation as well as from vacuum distillation, 
the known methods of carrier catalysts, consisting of mixtures of Co 
or Ni on the one hand and Mo or W on the other, are improved by 
the addition of steam. The effect of the added steam is to improve 
the catalyst activity. This advantage is made up for by the costs 
which must be raised to evaporate the necessary water, as well as by 
reduced hydrogen partial pressure at the same total pressure and 
hence a reduced reaction rate. It is therefore suggested to only add 
the steam when the catalyst activity has decreased to such an extent 
that the required product quality can no longer be obtained; for 
instance, the point where the vanadium content in the catalyst in at 
least 5 wt% above its initial value. The catalyst lifetime can be 
prolonged by this measure. Furthermore, a metal stripping stage can 
be placed in front of the desulphurization reactor. It was shown in 
tests with two different catalysts (Ni-Mo-AlO; and Co-Mo-AlOs) 
and two different oils that the catalysts’ lifetimes were increased by 
28%. The longest lifetime achieved in the tests was 4,300 hours. The 
tests were carried out in such a manner that starting at 360°C, the 
temperature during operation was continuously increased to com- 
pensate for the fall of activity of the catalyst and to obtain a constant 
degree of desulphurization of about 80% of the oil with 75 ppm 
vanadium and 50% of the oil with 225 ppm vanadium. 


39095 Process for the production of desulfurized oil and combus- 
tion gas from heavy oil. Kubota, T.; Ueda, M. (to Mitsui Shipbuilding 
and Engineering Co. Ltd., Tokyo (Japan)). German(FRG) Patent 
2,407,362/B/. 8 Jul 1976. 8p. (In German). 

To produce sulfur-free products, such as combustion gas and 
light oil, from heavy, sulfur-containing oil fractions there is, apart 
from the hydrating process, also the possibility of achievin; this aim 
by combined coking and gasification process. This occurs in flui- 
dized bed reactors, which are filled with alkali metal compounds 
such as NazCOs, in which the coking reaction takes place. These 
compounds are capable of binding the sulfur in the initial product, 
e.g. in the form of NaS. Previous processes have a number of 
disadvantages, such as the formation of coke which cannot react 
very much, long coking times, high sulfur content of the light oil 
produced etc., which can be overcome by the new process described 
in the patent. This is a combination of several fluidized bed reactors. 
In the first reactor, the heavy oil is coked at temperatures below 
550°C in the presence of sodium carbonate. The gas formed, which 
consists mainly of hydrogen and methane, and the light oil are 
drawn off. The carbonate particles with coke are coked at tempera- 
tures around 700°C in a second fluidized bed, which is arranged 
directly below the first one. Here sodium sulfide is formed from the 
sodium carbonate. The gas formed and the light oil are taken from 
the second fluidized bed via a rising tube to a third one, where the 
carbonate is regenerated at about 800°C by a reaction of the sulfide 
with the gases from the fourth fluidizedj bed (CO2, H2O, CO). The 
- containing H2S formed here is drawn off. Finally in the fourth 

uidized bed the coke is gasified with steam and oxygen, and the 
remaining sodium carbonate is taken back to the first fluidized bed. 
The third and fourth fluidized beds are arranged above one another 
spatially in the same way as the first two. 


39096 Method to produce hydrocarbon conversion catalysts. Itoh, 
T.; Nishikawa, E.; Miura, T.; Yamahata, T. (to Toa Nenryo Kogyo 
K.K.). German(FRG) Patent 2,512,512/A/. 2 Oct 1975. 23p. (In 
German). 

The invented method is based on the fact that a bi-metallic 
platinum/tin catalyst in which the tin component is uniformly dis- 
persed from the surface to the core of the catalyst, possesses on 
excellent activity, stability and selectivity in the catalytic reforma- 
tion of hydrocarbon fractions such as light or heavy naphtha and 
petroleum fractions. A refractory carrier based on inorganic oxides, 
preferably aluminium oxide which can possibly be displaced by 
other corresponding carriers, is impregnated with a metal compo- 
nent. Such metal components are the different platinum metals, 
preferably platinum itself. After washing and drying or calcination, 
the tin component which is dissolved in an organic solvent is 
impregnated. This organic solvent causes the required dispersion of 
the tin and consists of an acid amide or its derivatives, preferably 
dialkyl] formamide and dimethyl formamide. The investigation ac- 
cording to the EPMA radiation technique of the cross-sectional 
distribution of tin shows that after the common impregnation with 
methanol as solvent, tin is irregularly distributed to a depth of 100 p, 
whereas using dimethyl formamide as solvent, the tin component is 
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distributed at about 350 p right to the core. The behaviour of the 
catalyst is hence clearly improved in the reformation of n-texane 
regarding deactivation rate and benzene yields. 


39097 Device to catalytically treat hydrocarbon products, par- 
ticularly petroleum as well as method to operate the device. Pegels, 
A.A.; Wijffels, J.B. (to Shell Internationale Research Maatschappij 
N.V.). German(FRG) Patent 2,502,058/A/. 14 Aug 1975. 21p. (In 
German). 

The patent deals with a reactor to desulphurize petroleum 
residues enabling a fast and unproblematic exchange of the catalyst 
used (iron oxide). The catalyst carriers which can be penetrated by 
gas or liquid are conical and run down into a pipe which penetrates 
through the intermediate floors below the carring devices. The 
intermediate floors cannot be penetrated by the catalyst particles. 
The catalyst is filled in from the top. In order to make the bed 
homogeneous, it is reduced to slime by a carrier liquid in counter- 
current. The hydrocarbon materials to be treated are pushed down 
the reactor together with the catalyst in uniflow current. The 
catalyst is removed here separately from the liquid phase by means 
of a specially designed device. 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 39130, 40667, 40717 


39098 (NP—23113) Economic dependence of Ohio on the U.S. 
petrochemical industry. (Little (Arthur D.), Inc., Cambridge, Mass. 
(USA)). Sep 1977. 41p. Energy Group, Washington, DC. 

Ohio's economy depends on the U.S. petrochemical industry 
at four levels: production of petrochemicals in Ohio; industrial 
product manufacturing operations in Ohio, based on petrochemicals; 
consumer product manufacturing operations in Ohio, based on petro- 
chemicals or petrochemical-derived products; and wholesale, retail, 
and service operations in Ohio, based on petrochemical-derived 
products. Analysis of the four types of activities in the Ohio econo- 
my indicates that in 1974 approximately 814,000 jobs in the State of 
Ohio were directly dependent in the U.S. petrochemical industry. 
These jobs were responsible for nearly 17% of the total payroll and 
earned income in Ohio. While total manufacturing employment in 
Ohio dropped 8.7% between 1974 and 1976, those manufacturing 
industries related to the petrochemical industry actually increased 
employment by 5.2%. This difference may be accounted for by the 
fact that recently over 40% of the capital investment by manufactur- 
ers in new plants and equipment in Ohio has been in industries 
related to the petrochemical industry. 


39099 Methyl 1,1,3,3-tetramethylbutyl ether and admixture 
thereof with diisobutylene. Lyons, J.E. (to Suntech, Inc.). US Patent 
4,080,180. 21 Mar 1978. Filed date 17 Feb 1976. 4p. 

The compound methyl 1,1,2,3-tetramethylbutyl ether 
(MTMBB) having the formula (CHs)sCCH2C(CHs),OCHs is de- 
scribed, and methods are given for preparing it from diisobutylene 
and methanol using aromatic sulfonic acid as catalysts. MTMBE is 
useful as: a low volatility industrial solvent, high-octane fuel compo- 


nent for gasoline, antifoam agent, and smoothing agent for paints. 
(DLC) 


39100 Road to a chemical refinery. Edens, R.; Herlyn, F. (Esso 
Chemie G.m.b.H., Koeln (Germany, F.R.)). Oel; 15: No. 11, 300- 
304(Nov 1977). (In German). 

A few months ago, the German Esso organization set up a big 
ethylene plant incorporated in its large processing complex in the 
Cologne area. The article describes the coordinated operation of 
refining and petrochemical production, jointly managed by Esso 
Chemie GmbH. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 39098, 40631, 40669, 40671, 40673 


39101 Competitive bidding model that uses historical data, Hart- 
sock, J.H. pp 43-50 of Proceedings of the Council o1 Economics. 
New York; American Inst. of Mining, Metallurgical, and Petroleum 
Engineers, Inc. (1977). 

A mathematical model has been derived and solved to com- 
pute the bidding strategy that maximizes the expected present worth 
in a competitive bidding environment. Basically, the model consists 
of three modules, each of which is processed sequentially. The first 
module performs a risk analysis on the geological estimate of the 
reserves under the lease and passes the expected reserves to the 
second module that computes the expected present worth of these 
reserves. This value is then passed to the competitive bidding 
module that computes the bid that maximizes its expected present 
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worth. The competitive bidding model was developed to compute 
the probability of winning with a given bid. A Pearsonian analysis 
was performed on the published results of past lease sales to identify 
the functional forms of the probability density functions used in the 
model, and regression analyses of past lease sales provided estimates 
of the model’s parameters. In addition, a data base management and 
maintenance system was coded to update the parameters of the 
model upon the completion of each lease sale. The model has been 
tested in several recent federal lease sales and the results of the 
model compare favorably with the actual bidding outcomes. 


39102 Technical-economic indices of geophysical studies in oil 
and gas wells. Kholoshenko, A.N. Razved. Geofiz.; No. 69, 152- 
158(1975). (In Russian). 

A presentation is given of data characterizing the volumes of 
geophysical studies in gas and oil wells with expenditures increasing 
by 6% in 1971 and by 12% in 1972. The Ministry of the Oil Industry 
was responsible for 62% of the expenditures. The cost of deep 
geophysical — was 9.3 rubles per meter in 1971-72. Cost data 
on other aspects of geophysical surveying are presented for various 
republics of the USSR. 4 tables. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 38813, 40547 


39103 (DOE/CS—0015) Used oil recycling kit. (Department of 
Energy, Washington, D.C. (USA). Office of Conservation and Solar 
Applications). Feb 1978. 46p. Dep. NTIS, PC A03/MF AOl1. 

Basic facts, ideas, and sample tools necessary to start a 
communitywide used oil recycling program are provided. (LK) 


39104 Neutralization of gases. Henke, W. US Patent 4,077,777. 7 
Mar 1978. Filed date 15 Apr 1976. 8p. 

A method and system are disclosed for neutralizing various 
toxic and explosive gases, described particularly with respect to 
those gases which escape during the drilling of oil and gas wells, 
including heating the gases to reacting temperature, desulfurizing the 
ey with a suitable catalyst, and reacting hydrocarbon gases to 
orm inert gases. In one embodiment exhaust gases from existing 
energy sources are utilized to accomplish heating and these gases are 


also rendered inert. A means is also disclosed for disposing of large 
volumes of natural gas produced in “kicks” during the drilling of oil 
wells. 


39105 Oil pollution monitoring and monitoring unit. deVial, 
R.M.; Taylor, P.M. (to Bailey Meter and Controls Ltd.). US Patent 
4,057,721. 8 Nov 1977. Priority date 8 May 1975, United Kingdom of 
Great Britain and Northern Ireland (UK). 8p. 

An oil-contaminated water stream is monitored by continu- 
ously exciting and measuring fluorescence in the stream at a moni- 
toring point and producing a continuous monitoring indication ac- 
cordingly, recurrently withdrawing from the stream samples of the 
contaminated water, determining the oil content of each sample by 
an infra-red absorption procedure, comparing each oil determination 
with the monitoring indication pertaining to the appropriate part of 
the stream and correcting or recalibrating the monitoring indication 
accordingly. 


39106 Biological sewage treatment plant for the chemical and 
petrochemical industries. Wasser, Luft Betr.; 21: No. 8, 461(Aug 
1977). (In German). 


39107 Clarification of used industrial oil. Talpade, C.R. Met. 
Miner. Rev.; 15: No. 10, 9-10(Sep 1976). 

Oil (Teresso-85, 65, or 56) used in running compressors and 
pumps, becomes dirty and emulsionlike. A method for clarifying the 
dirty oil is based on the use of celite powder for filtration and 
separation of the oil from the water. The celite powder could be 
recovered by heating or benzene treatment and reused. (DLC) 


39108 Study of variables that affect the corrosion of sour water 
strippers. Washington, DC; American Petroleum Institute (1976). 
78p. (API-Publ—948). 

The variables that affect corrosion in the sour water stripper 
system NHs3-H2S-KCN-H2O0 have been studied in an atmospheric 
pressure glass loop system. Results indicated that as little as 1 to 4 
percent NHs (saturated with H2S) was corrosive to steel as long as 
cyanide was present in this system. The role of the cyanide was to 
destroy the normally protective sulfide film on the steel probably by 
forming a soluble ferrocyanide complex (although there were some 
data that suggested the formation of Fe(SCN)s as the corrosion 

roduct). Results also suggested that high NHs contents in NHs- 
S-KCN systems were more corrosive to steel and that high 
corrosion rates were also associated with NHsHS in the system 
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(when cyanide also was present). Oxygen in the system reduced the 
rate of attack on steel presumably by forming polysulfides. Type 304 
stainless steel did not corrode under the conditions that produced 
accelerated attack of steel. However, the stainless steel did corrode 
at accelerated rates in these solutions when it was activated by 
cathodic charging to remove its protective film. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 39105, 39128, 41440, 41511, 
41513, 41519, 41520, 41725 


39109 (DOE/EIS—0016) Cumulative production/consumption 
effects of the crude oil price incentive rulemakings. Final environmen- 
tal impact statement (final statement to FEA-DES-77-7). (Department 
of Energy, Washington, D.C. (USA)). May 1978. 790p. Dep. NTIS, 
PC A99/MF AOl1. 

Portions of document are illegible. 

The project examined covers the full range of oil production 
technologies (present as well as anticipated); and the environment it 
affects is the entire United States. A variety of potential oil pricing 
policies are analyzed, moreover, for their impacts on production and 
consumption. Information resulting from the study is presented in 
chapters on overview of pricing, alternative pricing policies consid- 
ered by FEA, methods of assessing energy and environmental im- 
pacts, oil production technologies, the existing U.S. environment, 
effects of each pricing action, control of adverse effects of oil 
recovery, resources committed to pricing actions, environmental 
disruptions associated with oil production, and environmental bene- 
fits of oil production. (JRD) 


39110 (NTIS/PS—77/0933) Oil pollution detection and sensing. 
Volume 1. 1964—1975 (a bibliography with abstracts). Report for 
1964—1975. Smith, M.F. (National Technical Information Service, 
Springfield, Va. (USA)). Nov 1977. 214p. NTIS PC NO1/MF Nol. 

Research on oil and hydrocarbon detection, sampling, and 
monitoring methods and instrumentation are cited. Techniques relat- 
ed to chromatography, infrared spectroscopy, light scattering, flu- 
orescence, mass spectroscopy, and remote sensing are included. The 
majority of abstracts deal with oil spills; however, abstracts on oil 
detection in industrial wastes and sewage are also covered. (This 
updated bibliography contains 209 abstracts, none of which are new 
entries to the previous edition.) 


39111 (NTIS/PS—77/0934) Oil pollution detection and sensing. 
Volume 2. 1976—November 1977 (a bibliography with abstracts). 
Report for 1976—October 1977. Smith, M.F. (National Technical 
Information Service, Springfield, Va. (USA)). Nov 1977. 107p. 
NTIS PC NO1/MF Nol. 

Citations of research on sampling, detection, and chemical 
analysis of oil in water are presented. Studies on remote sensing 
principally using radar, ocean wave damping, and infrared detection 
are included. The classification, pattern recognition, luminescence, 
gas chromatography, and neutron activation analysis of oils are 
reported in these abstracts. The majority of these citations concern 
oil spills, but studies on oil wastes, industrial wastes, bilge water, and 
sewage are also covered. (This updated bibliography contains 102 
abstracts, 76 of which are new entries to the previous edition.) 


39112 (PB—272953) Oil spill: decisions for debris disposal. 
Volume II. Literature review and case study reports. Final report, 
June 1975—August 1976. Stearns, R.P.; Ross, D.E.; Morrison, R. 
(SCS Engineers, Long Beach, Calif. (USA)). Aug 1977. Contract 
EPA-68-03-2200. 166p. NTIS PC A08/MF AO1. 

This report was prepared to guide persons responsible for 
disposing of oil spill debris in selecting suitable methods and sites, 
and in carrying out effective, environmentally safe disposal oper- 
ations. Volume II presents a bibliography and a summary of the 
current literature relating to oily waste decomposition, migration 
through soils, and interaction with the environment. Calculations are 
provided to indicate the theoretical limitations on degradation. Case 
studies of two sites where the land cultivation disposal method was 
used to aerobically decompose the oily debris, and at two other sites 
where the debris was buried in specially constructed cells, are 
described and the effectiveness of each operation is evaluated. 


39113 (PB—274182) Strategic Petroleum Reserve. Texoma group 
salt domes. West Hackberry Expansion, Black Bayou, Vinton, Big 
Hill. Volume I. Draft environmental impact statement. (Federal 
Energy Administration, Washington, D.C. (USA)). Sep 1977. 387p. 
(FEA/S—77/347;DES—77/8-VOL-1). NTIS PC A17/MF AO. 
This document is a site specific Environmental Impact State- 
ment (EIS) for four proposed candidate sites from the Texoma group 
of salt domes located in the Gulf Coast region of southwestern 
Louisiana and southeastern Texas. The primary site for Strategic 
Petroleum Reserve (SPR) development in this group is an expansion 
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of the West Hackberry Early Storage Reserve (ESR) facility located 
in Cameron Parish, Louisiana. The three other candidates are new 
sites. They are the Black Bayou salt dome located in Cameron 
Parish, Louisiana, the Vinton salt dome in Calcasieu Parish, Louisi- 
ana, and the Big Hill salt dome in Jefferson County, Texas. One or a 
combination of these three sites may be developed as an alternative 
to the expansion of the West Hackberry ESR facility. This EIS 
analyzes the environmental impacts caused by site preparation and 
operation at each of the four locations. (Portions of this document 
are not fully legible) 


39114 (PB—274183) Strategic Petroleum Reserve. Texoma group 
salt domes. West Hackberry Expansion, Black Bayou, Vinton, Big 
Hill. Volume II. Appendices A and B. Draft environmental impact 
statement. (Federal Energy Administration, Washington, D.C. 
(USA)). Sep 1977. 443p. (FEA/S—77/348;DES—77/8-Vol-2). 
NTIS PC A19/MF AOl1. 

This document is a site specific Environmental Impact State- 
ment (EIS) for four proposed candidate sites from the Texoma group 
of salt domes located in the Gulf Coast region of southwestern 
Louisiana and southeastern Texas. Volume 2 contains Appendices A 
and B, which contain, respectively, the description of the project 
and the description of the environment. (Portions of this document 
are not fully legible) 


39115 (PB—274184) Strategic Petroleum reserve. Texoma group 
salt domes. West Hackberry Expansion, Black Bayou, Vinton, Big 
Hill. Volume III. Appendix C. Draft environmental impact statement. 
(Federal Energy Administration, Washington, D.C. (USA)). Sep 
1977. 427p. (FEA/S—77/349;DES—77/8-Vol-3). NTIS PC A19/ 
MF AOl. 

This document is a site specific Environmental Impact State- 
ment (EIS) for four proposed candidate sites from the Texoma group 
of salt domes located in the Gulf Coast region of southwestern 
Louisiana and southeastern Texas. Volume 3 contains Appendix C 
which is entitled Environmental Impacts of the Proposed Alterna- 
tive Actions. 


39116 (PB—274185) Strategic Petroleum Reserve. Texoma group 
salt domes. West Hackberry Expansion, Black Bayou, Vinton, Big 
Hill. Volume IV. Appendices D-S. Draft environmental impact state- 
ment. (Federal Energy Administration, Washington, D.C. (USA)). 
Sep 1977. 652p. (FEA/S—77/350;DES—77/8-Vol-4). NTIS PC 
A99/MF AOl. 

This document is a site specific Environmental Impact State- 
ment (EIS) for four proposed candidate sites from the Texoma group 
of salt domes located in the Gulf Coast region of southwestern 
Louisiana and southeastern Texas. Volume 4 contains Appendices D 
through S which discuss various other environmental criteria. (Por- 
tions of this document are not fully legible) 


39117 Liability for North Sea oil pollution. Fitzmaurice, V.E. 
(978). of Edinburgh, Eng.). Mar. Policy; 2: No. 2, 105-111(Apr 

Certain problems of civil liability for oil pollution damage 
caused by North Sea petroleum development in the context of 
national law, an industry compensation scheme, and international 
law are presented. The development of the Convention on Civil 
Liability for Oil Pollution Damage Resulting from Exploration for 
and Exploitation of Seabed Mineral Resources is described and its 
implications for changes in the laws of Norway and the UK are 
discussed. The article concludes with comments on the changing law 
of liability for pollution caused by offshore petroleum development, 
both in the North Sea and elsewhere. 


39118 Initial behavior of oil slicks. Unno, H.; Inoue, I. (Tokyo 
Inst. of Tech.). J. Chem. Eng. Jpn.; 11: No. 1, 13-24(Feb 1978). 

The features of oil slick development were studied both 
theoretically and experimentally. The effect of the initial conditions 
of the oil and the oil-water interface were taken into consideration. 
The characteristics of oil film, such as the spreading velocity and the 
distribution of film thickness, are explained by theoretical solutions. 


39119 Spillages from oil industry cross-country pipelines in West- 
ern Europe. Statistical summary of reported incidents, 1976. King, 
a8) Baradat, Y. The Hague; CONCAWE (1977). 16p. (NP— 
183). 

The oil industry pipeline systems in Western Europe provid- 
ing the data for this report reached a combined total length of 18,100 
kilometers in 1976 and transported 540 million cubic meters of crude 
oil and refined products. In 1976 there were 14 reported spillage 
incidents, of which one related to the confines of a pump station. 
The gross volume spilled from all these occurrences was 3,165 cubic 
meters, of which 1,483 cu m. was recovered at site, resulting in a net 
loss of 1,682 cu m. Sixty-seven percent of the net loss was associated 
with incidents arising from third party activity, and 26 percent from 
one mechanical failure. The gross spillage formed 0.00059 percent of 
the total quantity transported by pipeline, or about 6 ppm. Complete 
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recovery of all oil spilled was achieved at five out of the fourteen 
locations. Four incidents resulted in large amounts being irrecover- 
able at site, but appropriate and adequate remedial measures ensured 
no lasting environmental contamination. Two-thirds of the affected 
areas was completely cleaned up in less than one month. Five 
recorded extended clean-up periods, but in each case repair oper- 
ations commenced immediately and completion was registered only 
when permanent reparations had been effected. No contamination of 
potable water sources was reported. 


39120 Subsidence control and urban oil production: a case history 
Beverly Hills (east) oil field, California. Erickson, R.C. (Standard Oil 
Co. of California, San Francisco). pp 285-297 of Land subsidence 
symposium. Paris; International Association of Hydrological Sci- 
ences (1977). 

From 2. international symposium on land subsidence; Ana- 
heim, CA, USA (10 Dec 1976). 

See CONF-761217—. 

The City of Los Angeles has permitted Urban oil producing 
operations for the past 20 years in the belief that the risk of 
significant oilfield subsidence is negligible and in the knowledge that 
should slight negative changes in the surface elevations be noted at 
or near the outset of production measures can be taken io abate the 
condition before damage to surface improvements could occur. Soon 
after the Beverly Hills (East) Oilfield has been discovered in Decem- 
ber 1964, it became apparent that a major hydrocarbon reserve had 
been found in an urban area. Early in the life of the field it was 
determined that pressure maintenance operations would prove eco- 
nomically attractive and water injection was begun in December 
1969. A cooperative venture to monitor precisely the ground eleva- 
tions over the field area was initiated in 1966 by establishing a net 
work of benchmarks to add detail to those benchmarks previously 
established by the City of Los Angeles. Because a history of ground 
movement existed in the Beverly Hills area prior to first production 
and so little rock physics or reservoir data were available, the 
operators constructed an empirical model to aid in the prediction of 
the potential for surface subsidence. By gathering the essential data 
to apply in the model, the operators concluded that the potential for 
surface subsidence for oilfield operations would be negligible. The 
operators also developed a procedure for evaluating the survey 
records in order to separate oilfield related ground movements from 
other possible causes. 


39121 Calculated horizontal movements at Baldwin Hills, Cali- 
fornia, Lee, K.L. (Univ. of California, Los Angeles). pp 299-308 of 
Land subsidence symposium. Paris; International Association of Hy- 
drological Sciences (1977). 

From 2. international symposium on land subsidence; Ana- 
heim, CA, USA (10 Dec 1976). 

See CONF-761217—. 

The paper demonstrates that a linear elastic finite element 
calculation can provide a good indication of the ground surface 
subsidence and horizontal movements caused by fluid removal from 
an oil field. The case history used for comparison pu was the 
Inglewood Oil Field, Los Angeles, California, which included the 
site of the Baldwin Hills dam failure in 1963, believed by many to be 
related to the oil field induced ground movements. 


39122 Problems in injection of waters in Wilmington oil field, 
California. Gates, G.L.; Caraway, W.H.; Lechtenberg, H J. (Energy 
Research and Development Administration, Oakland, CA). pp 319- 
324 of Land subsidence symposium. Paris; International Association 
of Hydrological Sciences (1977). 

From 2. international symposium on land subsidence; Ana- 
heim, CA, USA (10 Dec 1976). 

See CONF-761217—. 

Extensive subsidence in the Wilmington oii field has been 
controlled by injecting large volumes of water. To prevent plugging 
of the pores of the petroleum-bearing reservoir rocks suspended 
solids in the waters must be controlled by chemical and physical 
treatment. In 1975 over 85 million cubic meters (500 million barrels) 
of water were injected to (1) control subsidence, (2) produce 10 
million cubic meters (66 million barrels) of oil and, (3) utilize 67 
million cubic meters (422 million barrels) of water produced with the 
petroleum. Increasing injection pressures were observed and study 
by US ERDA revealed that suspended solids in the waters were oil- 
coated iron sulfide, barium sulfate, calcium carbonate, clay, sand, 
and bacteria. Sulfide as high as 90 milligrams per liter, was apparent- 
ly the metabolic product of sulfate-reducing bacteria found through- 
out the water systems. Injection of ocean water for over 20 years 
increased the sulfate content of the produced waters from about 3 to 
250 milligrams per liter enhancing the growth of bacteria. The 
waters were supersaturated with barium sulfate. Research is in 
progress to find suitable methods for making secondary sanitary 
sewage effluent suitable for injection into petroleum reservoir rocks. 


39123 Reactions of some Black Sea organisms in an electric field 
exposed to dissolved petroleum products. Balayev, L.A.; Mazmanidi, 
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N.D.; Bazhashvili, T.R. (All-Union Research Inst. for Sea Fisheries 
and Oceanography, Moscow). J. Ichthyol. (Engl. Transl.); No. 4, 647- 
652(1976). 

On the basis of a study of three responses (primary, anode, 
electric shock) of some Black Sea organisms in an electric field 
exposed to dissolved petroleum products, it was established that they 
are all to some extent sensitive to such poisoning and that in fishes 
the degree of sensitivity is related to ecological groupings. 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 40530, 40640, 40674 


39124 (PB—273700) Proposed increase in oil and gas leasing on 
the Outer Continental Shelf. Volume I. Final environmental statement. 
(Bureau of Land Management, Washington, D.C. (USA). Div. of 
Minerals Environmental Assessment). 7 Jul 1975. 801p. (BLM-ME— 
78-14). NTIS PC E15/MF AOl. 

The statement considers a Department of the Interior propos- 
al to accelerate its Outer Continental Shelf (OCS) oil and gas leasing 
in the years 1975 through 1978, by conducting six lease sales each 
year. Lease sales in some or all frontier areas by 1978 are proposed. 
Many of the areas have little or no history of OCS oil and gas 
development. Volume | of the statement includes the description of 
the proposed action and the description of the environment in which 
the action would take place. 


39125 (PB—273701) Proposed increase in oil and gas leasing on 
the Outer Continental Shelf. Volume II. Final environmental state- 
ment. (Bureau of Land Management, Washington, D.C. (USA). Div. 
of Minerals Environmental Assessment). 7 Jul 1975. 1041p. (BLM- 
ME—78-15). NTIS PC E17/MF AO. 

Volume 2 of the statement includes the environmental impact 
of the proposal and other impact analyses, mitigating measures, 
alternatives to the proposed action and consultation and coordina- 
tion with others (including comments on the draft statement). 


39126 (PB—273702) Proposed increase in oil and gas leasing on 
the Outer Continental Shelf. Volume III. Final environmental state- 
ment. (Bureau of Land Management, Washington, D.C. (USA). Div. 
of Minerals Environmental Assessment). 7 Jul 1975. 938p. (BLM- 
ME—78-16). NTIS PC E16/MF AOI. 

Volume 3 of the statement includes attachments to the state- 
ment. 


39127 Petroleum ordinance is not in disagreement with the con- 
stitution. Glueckauf; 113: No. 13, 691-692(Jul 1977). (In German). 

A farmer on whose land there was a petroleum well, had sued 
the Land of Lower Saxony for production interest payments. He 
received from the petroleum company, which operated the well, an 
annual compensation for making use of the land surface, whereas he 
thought he would also be entitled to the payment of production 
interests, all the more since land proprietors of this region were paid 
interest of this kind on the basis of so-called ‘old’ contracts. The 
local court rejected the claim, the appeal was turned down by the 
provincial court. The grounds upon which the judgment was based 
are given in full. 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 39059, 39119, 39299, 40091 


39128 (DOE/EIS—0020) Crude oil transport alternate from 
Naval Petroleum Reserve No. 1: Elk Hills/SOHIO Pipeline Connec- 
tion Conveyance System, Terminal Tank Farm relocation to Rialto, 
California. (Department of Energy, Washington, D.C. (USA)). Jun 
1978. 170p. NTIS, PC E03/MF E03. 

This supplement covers the actions necessary to modify the 
design of a proposed 250,000 B/D crude oil conveyance system from 
NPR-1 connect to the proposed SOHIO West Coast to Midcontin- 
ent Pipeline at Rialto, California. The chief action covered by this 
supplement is the relocation of a proposed terminal tank farm near 
Cajon Pass to an industrially zoned area in Rialto, California. Other 
actions covered in this supplement include reduction in pipeline size, 
extension of pipeline 1'/2 miles, addition of one mainline pump 
station, minor rerouting and milepost changes and more detailed 
description of communications system. Overall, the proposed project 
modifications would result in lesser adverse effects than those previ- 
ously described in the Final Environmental Impact Statement. The 
construction difficulties and potential security problems associated 
with the Cajon Pass Tank Farm would be eliminated; firefighting 
response at the Rialto site would be vastly improved over that of the 
Remote Cajon site; and the Rialto site would be more compatible 
with local land use. Also, the smaller pipeline size would reduce the 
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size of potential oil spill. Total hydrocarbon emissions from the tank 
farm would be reduced but emissions would be in an air basin with 
poorer air quality than at the Cajon site. The major additional 
adverse impacts would be the potential for the loss of a rare plant 
species (Eriogonum gossypinum) on the old shoreline of the Buena 
Vista Lakebed and the indirect impact (primarily visual) to the Agua 
Mansa Cemetery, a California Historic Landmark located adjacent 
to the proposed Rialto Terminal. Because the proposed modifica- 
tions would require a greater number of construction employees 
than the original project, the beneficial economic impact would be 
increased. 


39129 (EMD—77-44) Trans-Alaska oil pipeline: information on 
construction, technical, and environmental matters through Spring 
1977. Staats, E.B. (General Accounting Office, Washington, D.C. 
(USA)). 23 Aug 1977. 38p. Accounting Office, Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

When the trans-Alaska pipeline is completed, the system will 
consist of about 800 miles of 48-inch pipe, 12 pump stations, a 
communications system, and a terminal at Port Valdez. The project 
is financed by eight oil companies. It is constructed primarily on 
Federal land, and the Secretary of the Interior is responsible for 
assuring that the system is constructed in accordance with the 
environmental and technical stipulations set forth in the right-of-way 
agreement. This report provides information on the status of the 
project through spring 1977. As of mid-April 1977 it was 95.9% 
complete compared with a planned 96%. The system became oper- 
ational in June of this year and was to be capable of transporting 1.2 
million barrels of oil a day by November 1977. Construction of the 
production facilities at the Prudhoe Bay oilfield is on schedule and 
the developers of the field will be able to produce enough oil to meet 
the scheduled flow rates of the pipeline system. Subsequent to the 
completion of GAO's review and the preparation of this report a 
serious accident occurred at pump station 8. The impact of this 
disaster on cost and final completion is not known at this time. The 
explosion at pump station 8 was the result of human error according 
to preliminary reports by Alyeska and Government officials and 
does not relate to matters discussed in this report. 


PROPERTIES 
REFER ALSO TO CITATION(S) 39040, 39190, 41198 


39130 (AD-A—045467) Lubricity properties of high temperature 
jet fuel. Final report. Grabel, L. (Naval Air Propulsion Test Center, 
Trenton, N.J. (USA). Propulsion Technology and Project Engineer- 
ing Dept.). Aug 1977. 45p. (NAPTC-PE—112). NTIS PC A03/MF 
AOl. 


The effects of fuel additives and naturally occurring fuel 
components and impurities on the lubricity of JP-5 were determined. 
The ball-on-cylinder machine was used as a lubricity tester. Natural- 
ly occurring hydrocarbon compounds had very little effect on the 
lubricity of JP-5. Corrosion inhibitors, organic acids and nitrogen 
containing compounds were found to improve lubricity while sulfur 
compounds, non-acid oxygen containing compounds and anti-oxi- 
dants had little or no effect on lubricity. The compounds that were 
effective lubricity improvers did so by keeping dissolved oxygen 
from reaching the metal surface of the ball-on-cylinder machine and 
reacting there. 


39131 Geochemical origin of organic sulfur compounds: thiophene 
derivatives from ethylbenzene and sulfur. De Roo, J.; Hodgson, G.W. 
(Univ. of Calgary, Alberta). Chem. Geol; 22: No. 1, 71-78(Mar 
1978). 

Complex mixtures of sulfur compounds were readily pro- 
duced from the reaction of ethylbenzene and sulfur. In laboratory 
experiments under mild thermal conditions, eight compounds were 
produced and identified in the product mixtures. These included 
thiolbenzoic acid, 2,4-diphenylthiophene and 
phenylbenzodithiophenes. Water and oxygen took part in the reac- 
tion, and vanadium pentoxide appeared to act as a catalyst. 


39132 Petroleum fuel additives: a case for recognition. Young, 
D.W. (David W. Young and Associates Inc., Chicago); Stacey, M.J. 
Appl. Energy; 4: No. 1, 51-73(Jan 1978). 

Additives intended to improve both physical and chemical 
properties of petroleum products have long been very widely ac- 
cepted in many fields, particularly in connection with automotive 
application. However, the practical application of a parallel ap- 
proach for directly fired petroleum fuels has, for a number of 
reasons, been largely ignored. Since the onset of the energy crisis, 
interest has mounted in the potential of this hitherto neglected 
technology, which draws together both chemical and physical prin- 
ciples. This paper sets out the reasons why the application of 
additive compounds may be expected to make positive contributions 
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to improved efficiency and proceeds to examine in detail the several 
distinct classes into which the currently available products may be 
divided. 


39133 Investigation of possible routes to asphaltene in nature. 
Kemp-Jones, A.V.; Strausz, O.P. (Univ. of Alberta, Edmonton). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 3, 132-139(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

In view of the high sulfur content of the asphaltene produced 
by heating cholesterol with sulfur, the properties of the asphaltene 
produced by heating the Athabasca maltene with sulfur under the 
conditions reported by Bestougeff for Hassi-Messaoud maltene were 
investigated. The asphaltene produced in this way had an average 
molecular weight of 7813, 9.4 percent sulfur and an H/C ratio of 
1.18. These values are very close to those of Athabasca asphaltene. 
Apparently there are some molecules present in the maltene which 
can be polymerized by sulfur without incorporating sulfur into the 
units of the polymer. These molecules are probably in the resins, 
where the molecules with reactive functional groups are concentrat- 
ed. Since little is known about the structure of the molecules in the 
resins, it is not known what kind of molecules are responsible. 
However, the experiment provides further support for the sugges- 
tion that polymerization of smaller molecules with sulfur is a possible 
route to asphaltene in nature. Reaction of cholesterol with sulfur 
produces material very similar to natural asphaltene. The synthetic 
asphaltene consists of small units held together by sulfur bridges, as 
was previously found for Athabasca asphaltene. Reactions of this 
type are a reasonable route to asphaltene in nature, and are the only 
route supported by experimental evidence. 


39134 Additives and fuels containing these. Feldmann, N.; II- 
nyckyj, S. (to Exxon Research and Engineering Co., Linden, N.J. 
(USA)). German(FRG) Patent 2,519,577/A/. 11 Nov 1976. 25p. (In 
German). 

In order to improve the cold-flowing properties of distillate 
fuels (particularly diesel fuel and heating fuel), alkyl aromatics 
together with copolymers of ethylene structure are used as modifier. 
The alkyl aromatics can be prepared using the Friedel-Craft conden- 
sation or be separated by the fractionation of amorphous waxes 
obtained from residual fuels. These additives lower the flow-point of 
fuel and thus enable one to use diesel fuels with a greater heat value. 
The effectiveness of the additives is considerably increased by the 
hydrogenation of the alkyl aromatics. It is based in particular on the 
controlling of the size of the growing crystal which is significant for 
the cold-flow properties of the oil, as shown in flow tests. The 
invented additive concentrate consists of 3-60 int.% either of a 
hydrated wax-naphthalene condensation product or of a hydrated 
alkyl aromatic fraction of an amorphous wax having a molecular 
weight of between 600 and 2,500 mixed with flow-point lowering 
agent (1 part to 0.1-25 parts weight hydrated product). A copolymer 
of 4 to 20 molar parts ethylene with one part vinyl acetate (molecu- 
lar weight of 1000 to 5000) is preferably used. 


STORAGE 
REFER ALSO TO CITATION(S) 39113, 39114, 39115, 39116, 39128 


39135 (TID—28392) Strategic petroleum reserve plan. (Federal 
Energy Administration, Washington, D.C. (USA)). 1978. 68p. Dep. 
NTIS, PC A04/MF AO1. 

The purpose of this Amendment to the Strategic Petroleum 
Reserve (SPR) Plan, is to present an accelerated schedule for the 
Reserve's development. This Amendment is to accelerate the devel- 
opment schedule to have 500 million barrels of oil in storage by the 
end of 1980. Individual Chapters are devoted to acceleration of the 
SPR development schedule, implementation of the accelerated pro- 
gram, federal expenditures for the accelerated program, economic 
impacts of accelerating the program, and environmental impact of 
the accelerated program. (LK) 


39136 Rock mass characterization for location and design of an 
underground oil storage facility. Carmichael, T.J.; Lee, C.F. (Ontario 
Hydro, Toronto). pp 5A4.1-5A4.8 of Energy resources and excava- 
tion technology. Wang, F.D.; Clark, G.B. (eds.). Golden, CO; Colo- 
rado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

A comprehensive laboratory and in situ rock mechanics test 
program was carried out in order to provide geotechnical informa- 
tion for the optimum location and design of an underground oil 
storage facility at a newly proposed thermal generating station. This 
project, situated at Wesleyville, Ontario, some 90 miles east of 
Toronto on the north shore of Lake Ontario, was intended for the 
storage of both residual and crude oil types. The test program 
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included a complete examination of rock cores in the laboratory by 
determining their petrophysical, geochemical, geophysical, and geo- 
mechanical characteristics. In addition, a supplementary series of 
field tests was carried out to establish the in situ strength, continuity, 
and stress condition of the underlying rock mass. 


39137 Petroleum management ordinance 
(Mineralbewirtschaftungs-Verordnung * MinOelBewV). Dated 21st 
July 1976. Bundesgesetzblatt, Teil 1; No. 85, 1829-1832(Jul 1976). (In 
German). 

Full text of the ordinance based on the 
‘Wirtschaftssicherstellungsgesetz’ (the act on providing security for 
the economy). 


COMBUSTION 
REFER ALSO TO CITATION(S) 40034 


39138 Enlargement of the utilization possibilities of fuels by the 
use of oxygen. Bonnekamp, H.; Hoffmann, G.W.; Seeger, M. Stahl 
Eisen; 97: No. 22, 20(Nov 1977). (In German). 

Short communication only. 


NATURAL GAS 
REFER ALSO TO CITATION(S) 38728, 38729, 39033, 40644 


RESERVES 


39139 (NP—23073) Non-producing gas reserves in the Gulf of 
Mexico as reported in Federal Power Commission Form 15. Prelimi- 
nary investigation. (Federal Power Commission, Washington, D.C. 
(USA). Bureau of Natural Gas). Feb 1975. 171p. of Natural Gas, 
Washington, DC. 

The total non-producing dedicated offshore gas reserves re- 
ported by the thirteen pipeline companies increased from 7,626,515 
MMcf in 1964 to 10,389,937 MMcf in 1969 and decreased to 
7,914,728 MMcf in 1973. The decrease from the peak year of 1969 to 
1973 amounted to 2,475,209 MMcf, or 23.8%. A comparison of 
reserves in this category with the total dedicated offshore gas 
reserves of the 13 companies is given. Of the above non-producing 
volumes of gas, 7,428,906 MMcf were in Federal offshore areas and 
1,579,752 MMcf were in the State offshore areas in 1972; and 
6,503,193 MMcf were in Federal offshore areas with 1,411,193 
MMcf in the State offshore areas in 1973. 


39140 (OTA-E—57) Status report on the gas potential from 
Devonian shales of the Appalachian Basin. (Office of Technology 
Assessment (U.S. Congress), Washington, D.C.). Nov 1977. 91p. 
GPO. 

Dark-colored shales of Devonian age (termed Brown shale) 
which are present beneath the Appalachian Basin are known to 
contain large amounts of natural gas. Gas production from the shale 
is greatest from much-fractured zones; initial production from 
Brown shale wells is relatively high, but while the rate decreases 
steadily the life of production is normally 15 to 50 years. Estimates 
of the total amount of gas in the Brown shale of the Appalachian 
Basin range up to many hundreds of Tcf. It appears that gas 
production from Brown shale can be increased using existing tech- 
nology. The recoverable gas potential of the Brown shale depends 
on the wellhead price and production costs and extent of the 
commercially producible Brown shale resource. It is likely that the 
Brown shale of the Appalachian Basin contains as much as 15 to 25 
Tef of gas readily recoverable in 15 to 20 years at wellhead prices of 
$2.00 to $3.00 per Mcf. Production of gas from the Brown shale will 
come from many wells producing at low rates scattered over exten- 
sive areas, thus resulting in a relatively slow pace of development. 
Construction of pipeline gathering systems coupled with the need to 
drill a great number of wells in the Appalachian Basin will retard the 
rapid development of Brown shale gas even if adequate economic 
incentives are made available. It is prudent to expect that develop- 
ment of a 1.0 Tcf per year production potential will require at least 
15 to 20 years. Improvements in drilling and stimulation technology 
and economic incentives could reduce the timelag. Available policies 
which could encourage the development of shale gas production 
include: price or tax incentives for gas from the Brown shale; 
expanded research and development to define the resource and 
develop more efficient drilling and stimulation technology; and 
collection and dissemination of results of research, development, and 
actual field operating experience. 
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GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 38836, 39034, 39035, 39036, 
39038, 39044, 39045, 39050 


39141 (MERC/CR—78/1) Eastern Gas Shales Project. Quarter- 
ly report, July 1—September 30, 1977. (Science Applications, Inc., 
Morgantown, W.Va. (USA)). Feb 1978. Contract EY-77-C-21-8078. 
217p. Dep. NTIS, PC A10/MF AOI1. 

Progress on work tasks under twenty-one resource contracts, 
and thirteen technology contracts is summarized. Results are pre- 
sented of work in tasks on physical characterization, geochemical 
characterization, fracture fluids, geological evaluation, exploration, 
retorting, field operations, production and stimulation, and informa- 
tion correlations. (JRD) 


39142 Prospecting and exploration of gas deposits by means of 
inorganic volatile elements and isotopes. Roesler, H.J.; Adamski, B.; 
Beuge, P.; Pilot, J. (Bergakademie Freiberg (German Democratic 
Republic). Sektion Geowissenschaften). Z. Angew. Geol.; 23: No. 6, 
261-267(Jun 1977). (In German). 

From inorganic gas components the elements mercury, nitro- 
gen and the rare gases as well as their isotopes are discussed in view 
of their origin, importance and use for genetic statements and surface 
prospection. While organogenic sediments are supposed as sources 
for the elements mercury and nitrogen, in their specific stages of 
diagenesis and metamorphism, a number of rare gases and their 
isotopes originate from the radioactive decay of the elements U, Th 
and K. The paragenetic behavior towards the organic substance, on 
the one hand, and a migrating ability resembling that of hydrocar- 
bon, on the other, enable mercury and rare-gas isotopes to be 
successfully used as indicator elements for gas deposits. 


39143 Simulation of drive mechanisms in geopressured reservoirs. 
Garg, S.K.; Pritchett, J.W. (Systems, Science and Software, La 
Jolla, CA). pp 1B5.1-1B5.4 of Energy resources and excavation 
technology. Wang, F.D.; Clark, G.B. (eds.). Golden, CO; Colorado 
School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

A fully three dimensional multiphase (liquid water with dis- 
solved methane reversible methane gas) computer program has been 
developed for solving the system of equations which govern mass 
and heat flow in a geopressured geothermal reservoir. The computer 
model includes the effects of the four major reservoir drive mecha- 
nisms (water compressibility, reservoir rock compaction, evolution 
of methane gas, and influx of water from shale dehydration). A 
preliminary series of calculations was made in which the input data 
for the computer program were varied to assess the sensitivity of the 
reservoir performance to (1) the presence of gaseous methane in the 
pores, (2) relative permeability, (3) sediment compaction, and (4) 
reinjection of the waste fluids. The principal effect of the free gas, 
sediment compaction and reinjection is to increase the producing life 
of the reservoir. Effects of relative permeability depend upon the 
amount of gas saturation in the pore fluid. 


39144 Sedimentation and gas production of the Upper Devonian 
Benson sand in north-central West Virginia: a model for exogeosyn- 
clinal mid-fan turbidites off a delta complex. Cheema, M.R. Morgan- 
town, WV; West Virginia Univ. (1977). 127p. University Microfilms 
Order No. 77-32,088. 

Thesis (Ph. D.). 

The Benson interval, a sequence of argillaceous siltstone and 
shale, caps a silty-sandy basal tongue of the Upper Devonian Che- 
mung Group. The interval is a proximal turbidite system constituting 
a submarine fan at the toe of the Catskill delta complex, from a single 
source. Gas production is facies controlled with secondary influence 
by compaction-generated structural highs. The lower and upper 
subdivisions of the interval are divisible into three sandstone units 
each, whereas the middle Benson is a single sandstone unit. As the 
fan prograded westward with time, thinner, younger sandstone units 
imparted second order north-south trends on the predominant east- 
west trends. The shallow-water submarine fan exhibits channelized 
deposits in the east and aggradational lobes to the west. Thicker pay- 
zone, lower argillaceous content, better sorting, higher porosity, 
presence of a highly radioactive streak, higher first-year production, 
and higher gas-production index show a close affinity with thicker 
aggregate sandstone. Production appears to be independent of anti- 
clines, fractures and structural lineaments. Initial open flow of gas is 
greater in the east where higher permeabilities occur in the channel- 
ized deposits. Single source, laterally restricted flow and thinning- 
upward sequence near the source, fan progradation leading to radial 
dispersal and thickening-upward sequences away from the source, 
dilution of turvidite flows on the basin flank before reaching the 
basin axis, neritic water depth, and thin, straight and elongate facies, 
in response to tectonic stability and less storage capacity as exhibited 
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by the upper Benson, constitutes a model for exogeosynclinal mid- 
fan turbidite. 


39145 Appraising carbonate collectors of the eastern Turkmen 
Republic from data of three-electrode, lateral surveying, and neutron 

surveying. Kerimov, T.G.; Katok, V.L. Razved. Geofiz.; No. 
69, 129-130(1975). (In Russian). 

A presentation is given of a combination of data from a three- 
electrode lateral survey and from neutron gamma-surveying to be 
used for solving the problem of isolating collectors in a carbonate 
profile and of estimating the amounts of gas in the collectors. The 
efficiency of this combination of data for solving the problem is 
demonstrated on actual materials. 1 figure. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 38958, 38974, 39054, 39063, 
39072, 39154, 39172, 40670, 40672, 41513 


39146 Process for removing sulphur from a gas. Blanton, W.A. 
Jr.; Flanders, R.L. (to Chevron Research Co.). US Patent 4,071,436. 
31 Jan 1978. Filed date 11 Mar 1976. 28p. 

Sulfur oxides are removed from a gas and the sulfur is 
converted to hydrogen sulfide by the steps of: (1) reacting sulfur 
oxides in the gas with alumina to form a solid sulfur-containing 
compound and remove sulfur oxides from the gas; and (2) contacting 
the solid compound resulting from step (1) with a hydrocarbon at a 
temperature of about 800 to 1300°F and reacting the solid sulfur- 
containing compound with components of the hydrocarbon to form 
hydrogen sulfide. 


39147 Regan: the pioneering spirit. Offshore Serv.; 11: No. 1, 42, 
45(Jan 1978). 

One feature of Regan’s offshore gas wells is a patented 
integral annulus valve in the tubing hanger which allows a single 
concentric stab to be made when the hydraulic tree connector mates 
with the wellhead. The buildup method for Regan’s diverless subsea 
completion is described. In the case of Arctic completion, TRW 
controls employing hydraulics only were used. With a lubricator on 
a BOP stack, full workovers can be accomplished at surface level 
from the stable ice floe. (DLC) 


39148 LNG plants on floating platforms. Interim report on a 
comprehensive test programme. Berger, E. Meerestechnik; 8: No. 6, 
193-201(Dec 1977). (In German). 

The production of natural gas by means of liquefaction on 
floating platforms, followed by transfer of the LNG and transporta- 
tion in LNG tankers, promises advantages over the conventional 
methods of transferring natural gas to the consumer through pipe- 
lines. This applies particularly to marginal offshore gas fields or oil 
fields with associated gas or even to onshore fields lacking the 
necessary infrastructure. The proposed systems will close the gap in 
the market where the fixed platform, subsea pipeline or the onshore 
LNG plant have reached the limit of their economic feasibility. The 
processing of natural gas on floating platforms involves a number of 
problems resulting from the motion behaviour of the platform and 
the demands made on the natural gas liquefaction plant: maximiza- 
tion of the gas yield, minimiziation of the space requirement and 
weight, and motion immunity of the processing plant. Possible 
solutions developed from theoretical and experimental studies are 
described below. 


39149 Experiences with remote control in the gas fields Inzenham 
and Breitbrunn. Klumker, H.C. (Deutsche Texaco A.G., Wolfers- 
berg (Germany, F.R.)). Erdoel-Erdgas Z.; 93: No. 10, 337-341(Oct 
1977). (In German). 

The winning and processing of natural gas as well as the 
supply to the consumer network for greater Munich are centrally 
controlled and monitored. Special emphasis is placed on safety and 
low investment, personnel, and maintenance costs. 


PRODUCTS AND BY-PRODUCTS 


39150 Project of a floating natural gas liquefaction plant. Meyer- 
Detring, D. Meerestechnik; 8: No. 6, 205-207(Dec 1977). (In 
German). 

Offshore oil and gas deposits have attained considerable sig- 
nificance for energy supplies over the past years. Currently, the 
North Sea fields represent about four-fifths of Western Europe's oil 
reserves and about one-half of its natural gas reserves. However, the 
number of offshore gas fields that can no longer be exploited 
economically using conventional production methods is gaining 
steadily. A Franco-German consortium of companies has developed 
a semi-submersible system, described below, to exploit such fields. 
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HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 39157 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 39102, 40631 


39151 World natural gas, 1976. Washington, DC; Dept. of 
Energy (1976). 8p. 

World marketed production of natural gas in 1976 totaled 
49,459 billion cubic feet as compared with 47,518 billion cubic feet 
during 1975. The 4.1 percent production increase in 1976 was 
considerably higher than the 0.7 percent rise which occurred in the 
previous year. This was primarily the result of a sharp decrease in 
the rate of decline in U.S. output and a continuing high growth rate 
for the U.S.S.R. Marketed production of natural gas in the United 
States, which declined 0.8 percent to 19,952 billion cubic feet during 
1976, dropped to 40.3 percent of the world total. The U.S.S.R., with 
a 1976 marketed production of 11,336 billion cubic feet, accounted 
for 22.9 percent of the world total, and its growth rate of 11.1 
percent was nearly 3 times the world average. Other countries 
contributing a significant portion of 1976 total world marketed 
production included the Netherlands with 6.9 percent, and Canada 
with 6.2 percent. The 1976 gross production of natural gas exceeded 
marketed production by 9,842 billion cubic feet. Of this quantity, an 
estimated 26 percent was used for oil reservoir repressuring, primar- 
ily in the United States and Venezuela. The balance, 7,237 billion, 
cubic feet, was vented and flared. Liquefied natural gas (LNG) 
shipments in 1976 were equivalent to 613 billion cubic feet 15.0 
percent higher than in 1975, and accounted for 12.2 percent of total 
world natural gas trade. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 39104 


ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 41511, 41513 


39152 (DOE/EDP—23) Environmental Development Plan 
(EDP). Enhanced gas recovery, FY 1977. (Department of Energy, 
Washington, D.C. (USA)). Mar 1978. 104p. Dep. NTIS, PC A06/ 
MF AOl. 

This Enhanced Gcs Recovery EDP addresses the environ- 
mental impacts of enhanced gas recovery processes in shale and 
sandstone, methane drainage from coalbeds, and methane recovery 
from geopressured aquifers. The EDP addresses planning in two 
basic areas: environmental research and environmental assessment. 
Environmental research can be categorized as follows: characteriza- 
tion of pollutants from EGR processes; selective application of 
monitoring and measuring techniques; evaluation of control/mitiga- 
tion techniques; and evaluation of the synergistic impacts of the 
development of EGR techniques. Environmental assessment activi- 
ties scheduled by EDP include: assessment of ecological impacts; 
assessment of socioeconomic effects; EIA/EIS preparation; evalua- 
tion of control technology needs; and analysis of applicable and 
proposed emission, effluent, and health and safety standards. The 
EGR EDP includes an EGR technology overview (Section 2), a 
discussion of EGR environmental issues and requirements (Section 
3), an environmental action plan (Section 4), an environmental 
management strategy for the EGR program (Section 5), and sup- 
porting appendices which present information on Federal legislation 
applicable to EGR technology, a summary of ongoing and complet- 
ed research, and future research and assessment projects. 


39153 (PB—273737) Report to the president on environmental 
impacts of proposed Alaska gas transportation corridors. (Council on 
Environmental Quality, Washington, D.C. (USA)). 1 Jul 1977. 67p. 
NTIS PC A04/MF AOl1. 

This report is the Council on Environmental Quality’s re- 
sponse to the directive in the Alaska Gas Act, Section 6(d), to 
present to the President its views on the legal and factual sufficiency 
of the impact statements and on other environmental matters that it 
considers relevant. It also summarizes the public hearings on the 
subject. 


39154 Land subsidence as a result of gas extraction in Groningen, 
The Netherlands. Schoonbeek, J.B. (Nederlandse Aardolie Maats- 
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chappij B.V., Assen). pp 267-284 of Land subsidence symposium. 
Paris; International Association of Hydrological Sciences (1977). 

From 2. international symposium on land subsidence; Ana- 
heim, CA, USA (10 Dec 1976). 

See CONF-761217—. 

The Groningen gas field, one of the largest in the world, was 
discovered in 1959, but its size was not recognized until 1963. It 
extends over an area of approximately 900 km? The sandstone 
reservoir is situated at a depth of about 2900 m, and has an average 
thickness of some 150 m. The large reservoir size, together with the 
expected pressure drop of 300 kg/cm? led to the expectation that 
appreciable subsidence might occur. An intensive study of the com- 
paction behavior of the reservoir was initiated. Numerous measure- 
ments on core material were made and a mathematical model was 
developed. Both combined resulted in subsidence prognoses up to 
the year 2050 where a maximum subsidence of 1 m was predicted. A 
number of measuring systems to monitor the subsidence phenomena 
to allow early adjustments to the predictiors are discussed. From 
levelling surveys it has been proved that subsidence indeed takes 
place, however, at a degree which is considerably less than predict- 
ed. After refinement of the original mathematical model, the calcu- 
lated spatial distribution of subsidence corresponds well with that 
obtained from the levelling surveys. Based on subsidence/pressure 
behavior in time and on geological considerations it is concluded 
that the compaction measurements in the laboratory are not repre- 
sentative for the reservoir in-situ. Considerable difficulties have 
hampered the measurements in the deep observation wells. After 
several improvements now an accuracy with a mean error of 1 cm 
per 100 m has been attained. From the first measurements it appears 
that the compaction is in accordance with the measured subsidence. 
An excellent history match could be obtained for the subsidence 
behavior up to 1974. Prognoses based on this history match now 
result in a figure of 30 cm for the final maximum subsidence. 
Measurements up to 1976 are in agreement with the prognoses. 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


REFER ALSO TO CITATION(S) 38846, 39152 


39155 (LA—6989-MS) MER (maximum efficient rate) using a 
gas reservoir model with waterflooding. Johnson, M.; McFarland, J.; 
Monash, E.; Lohrenz, J. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Feb 1978. Contract W-7405-ENG-36. 39p. Dep. NTIS, PC 
A03/MF AOl1. 

Six definitions of MER are investigated using a simple gas 
reservoir model with waterflooding. It is concluded that MER 
definitions with two management decision variables (rate of produc- 
tion and rate of water injection) can be applied to a gas reservoir. In 
addition, based on economic data used here, waterflooding of gas 
reservoirs is less economical than not waterflooding, even when 
there is no gas entrapment by the invading water. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 39124, 39125, 39126, 40640 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 39148, 39153 


39156 (PB—273486) Transportation of liquefied natural gas. 
(Office of Technology Assessment (U.S. Congress), Washington, 
D.C.). Sep 1977. 110p. (OTA—O-53). NTIS PC A06/MF AOI. 

The report presents a factual description of the liquefied 
natural gas (LNG) system and facilities, and the Federal regulatory 
process that governs their development and operations. Key portions 
of the LNG system that are vulnerable to technological or political 
problems are reviewed. The report identifies nine areas of concern to 
the Congress in its legislative, oversight, and funding activities. 
Short term concerns are: design and construction of LNG tankers, 
their regulation, inspection and operation; the regulation, inspection, 
and operation of LNG terminals; the Federal decisionmaking proc- 
ess in the certification of LNG import projects; and the status of 
current research on LNG and the need for further inquiry. Areas of 
longer range interest are: the regulation, and criteria for the siting of 
LNG facilities; liability for LNG accidents; reliability of foreign 
suppliers of LNG, and policies for pricing LNG. 


39157 Subsea LNG pipelines. Backhaus, H.; Wieske, P. Meeres- 
technik; 8: No. 6, 208-212(Dec 1977). (In German). 

A catastrophe occuring as the result of insufficient distance 
between liquefier platform and tanker can be averted with a high 
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degree of probability using the concept of subsea tunnel-routed 
LNG pipelines described in the following article. This will eliminate 
the risks, in particular for the innovation phase of the new ‘offshore 
liquefaction’ technology, that are not assessable and for that very 
reason are suited to prevent gas producers (e.g. in the northern area 
of the North Sea) and gas importers (e.g. in Northern and Western 
Europe) from venturing the ‘initial mission’. 


PROPERTIES 
REFER ALSO TO CITATION(S) 39395 


39158 Thermodynamic properties of natural gas, petroleum gas 
and related mixture. Pt. 1. Mixed fluid densities. Mollerup, J. (Dan- 
marks Tekniske Hoejskole, Lyngby. Instituted for Kemiteknik). Ber. 
Bunsenges. Phys. Chem.; 81: No. 10, 1015-1020(Oct 1977). 

The present paper describes a method for accurate correlation 
of mixed fluid densities of natural gas and related mixtures, including 
low molecular weight hydrocarbons, nitrogen, carbon dioxide, 
carbon monoxide and hydrogen sulfide. The method is applicable for 
mixed fluid densities both on and off the saturation surface. The 
method is based on a statistical mechanical formulation of the 
principle of corresponding states using methane as the reference 
fluid. The overall agreement with known experimental densities is 
0.1% for LNG and 0.2% for LPG. 


STORAGE 
REFER ALSO TO CITATION(S) 41769 


39158 Failure of Indiana limestone under a tension—tension— 
compression stress state. Khair, A.W.; Hardy, H.R. Jr. (Pennsylvania 
State Univ., University Park). pp 3B1.1-3B1.9 of Energy resources 
and excavation technology. Wang, F.D.; Clark, G.B. (eds.). Golden, 
CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

Research associated with the deformation and failure of un- 
derground natural gas storage facilities has been under way at Penn 
State now for some 10 years. Analysis of the stress fields around 
pressurized underground cavities have indicated that at some loca- 
tions a tension-tension-compression principal stress state exists. Rela- 
tively little information is available on the failure criteria for such a 
stress state and recent experiments have been conducted in an 
attempt to establish suitable criteria. In these studies apparatus was 
developed for simultaneously loading of hollow cylindrical rock 
specimens under axial tensile load and internal pressure. Acoustic 
emission techniques were employed to detect yield and initial failure, 
which occur first on the inner surface of the test specimen. Results 
of a detailed series of tests, carried out on Indiana Limestone, are 
presented and the suitability of various failure criteria are discussed. 
One important conclusion of the study is that material behavior in 
such a stress state is extremely sensitive to the magnitude of the 
intermediate prinicpal stress. 


39160 Rock mechanics research on rock caverns for energy stor- 
age. Lindblom, U.E. (Hagconsult AB, Stockholm). pp 5A2.1-5A2.8 
of Energy resources and excavation technology. Wang, F.D.; Clark, 
G.B. (eds.). Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

Storage of energy is required, not only at junctions in trans- 
portation networks, as basic stores for large energy consumers or for 
strategic and military purposes, but also as a means of smoothing 
deviations in production and consumption in most energy supply 
systems. Energy consumption on almost any time scale (hourly, daily 
or monthly) is highly variable. Pipelines and electrical power trans- 
mission systems having finite capacities are usually not capable of 
supplying all users at high demand periods. Construction of storage 
facilities at producing points and in close proximity to the users is 
thus necessitated. Natural gas can be stored in rock caverns as 
compressed gas or as a liquid (LNG), both with favorable cost 
comparisons to surface tank storage. Compressed air power systems 
can use mined caverns for storage of highly compressed air. Large 
hot water accumulators could be constructed as rock chambers. 
Within all these areas, there has been a need for further rock 
mechanics research, which was recently undertaken in Sweden. 
Major groups of problems are: gas tightness of fractured rock, heat 
flow and stress conditions in rock masses subject to thermal loading, 
and geochemical processes due to heat. Two examples of research 
results are given. In order to ensure gas tightness, rock fractures 
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surrounding compressed gas caverns must be filled with water 
flowing towards the cavern. It is demonstrated that a minimum 
value of flow gradient is 1. Another example of Swedish research is 
presented. It is a method for cryogenic grouting of rock masses 
surrounding LNG caverns. A basic principle here is that grout 
material which flows towards the cavern sooner or later solidifies in 
rock fractures due to low temperatures. The fractures then become 
impermeable to the stored cryogen. This grouting effect was shown 
to be successful in field tests. 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 38728, 38729 


SITE GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 39250 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 38839, 39042 


39161 Dynamic modeling of Rock Springs oil shale using a 
homogeneous equilvalent Maxwell model. Munson, D.E.; Young, 
E.G. (Sandia Labs., Albuquerque, NM). Int. J. Rock Mech. Min. Sci.; 
14: No. 5/6, 283-287(Nov 1977). 

Stress pulses propagating through specimens of Rock Springs 
oil shale show distinct characteristics of rate effects and dispersion. 
This observation strongly suggests that oil shale is or as a 
mechanical mixture, which it is, of kerogen and rock. The dynamic 
response of such a mixture can be described using a simple Maxwell 
model in which all input parameters, save one, are deduced from the 
Hugoniots of the constituents and their volume fractions. An addi- 
tional parameter, the relaxation time, is selected to give the best 
agreement with experimental data. Calculations using this model, 
with a relaxation time of 0.4 ys, produced wave profiles in very 
good agreement with the measured results; calculated arrival times 
were within 7.4% and peak particle velocities were within 8.0% of 
those measured. 


39162 Oil sands deposits of Alberta: their origin and geochemical 
history. Deroo, G. (Institut Francais du Petrole, Rueil Malmaison); 
Powell, T.G. Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 3, 
183-194(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

The oil sands deposits of Alberta were investigated. It was 
found that the heavy oil deposits and the heavy conventional oils of 
eastern Alberta resemble the conventional oils reservoired in Lower 
Cretaceous (Mannville) sediments in the central part of the basin and 
as such differ in origin from the Devonian oils. They are, however, 
relatively less mature than the contemporaneous oils to the west. 
Although their relative immaturity can ially account for their 
heavy character, secondary processes such as biodegradation, water 
washing, secondary migration of light components and possibly 
some inorganic oxidation results in the concentration of heavy ends 
with the ultimate formation of solid bitumen. In the main oil field 
area, all oils located beneath the unconformity (Jurassic, Mississippi- 
an or Devonian) are altered as a result of secondary migration of the 
lightest components from the reservoir to vertically or laterally 
higher reservoirs. The geochemical defined maturation state of the 
oils in zones with comparable geothermal gradients correspond well 
to their respective depths of burial. In the heavy oil zone, to the 
north of the main field area, all oils have undergone less maturation 
than the preceding oils. In addition to the effects of secondary 
migration, the aromatics from these oils have undergone degradation 
by water washing and inorganic oxidation which are associated with 
the biodegradation of the alkanes. These effects are at a maximum in 
the reservoirs closest to the Cretaceous unconformity even if the 
biodegradation of the normal alkanes has not reached the most 
advanced stage. In all probability, the unconformity corresponds to 
an aquifer and controls the distribution and alteration of hydrocar- 
bons in its vicinity. 


DRILLING, FRACTURING, AND MINING 


REFER ALSO TO CITATION(S) 39170, 39176, 39187 


39163 Geotechnical considerations, mine design Federal Oil 
Shale Tract C-a, Colorado. Rajaram, V. (Morrison-Knudsen Co., 





SEPT. 15, 1978 


Boise, ID); Long, J.S.; Bhattacharyya, K.K. pp 5B2.1-5B2.6 of 
Energy resources and excavation technology. Wang, F.D.; Clark, 
G.B. (eds.). Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

To develop an optimal mining plan for Tract C-a in the 
Peance Creek Basin, both open pit and underground room and pillar 
mining methods were studied. A detailed development plan has been 
prepared and submitted to the Area Oil Shale Supervisor's office of 
the U.S. Geological Survey. The geotechnical considerations rele- 
vant to the mine design aspect of the detailed development plan is 
described. 


39164 Computer simulation of fracture damage in small scale 
borehole experiments in oil shale. Murri, W.J.; Tokheim, R.E.; 
Shockey, D.A.; Young, C.; McHugh, S.L.; Curran, D.R. (Stanford 
Research Inst., Menlo Park, CA). pp 5B4.1-5B4.4 of Energy re- 
sources and excavation technology. Wang, F.D.; Clark, G.B. (eds.). 
Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

Development of a method for fracturing of the oil shale to 
produce the permeability required for subsequent in situ retorting 
and recovery of petroleum products is described. The general efforts 
in this program include Fe ld experiments, laboratory tests, and 
computer simulation studies. The results of the small-scale borehole 
experiments have demonstrated several important advantages of 
small-scale experiments. The shock-loaded oil shale is easily sec- 
tioned on arbitrary planes, readily providing a thorough, three- 
dimensional picture of the extent of fracture and fragmentation. 
Instrumentation with stress or strain gages, or both, is relatively 
simple and straightforward. Overburden pressure can be adjusted to 
desired levels up to about 7 MPa in the existing facility. The 
smallness of the specimens is conducive to postexperiment perme- 
ability measurements. The experimental conditions can be controlled 
and shock-loaded specimens can be characterized. The experiments 
are relatively inexpensive and quickly accomplished. Such small- 
scale experiments should continue in order to supplement and help 
guide large-scale field experiments. The computer simulation efforts, 
thus far, are encouraging. The ability to calculate the crack pattern 
and compare the calculations with the experiments is expected. 


39165 Stress waves measured and calculated for in situ explosive 
rubblization experiments in oil shale. Reed, R.P.; Boade, R.R. (Sandia 
Labs., Albuquerque, NM). pp 5B5.1-5B5.7 of Energy resources and 
excavation technology. Wang, F.D.; Clark, G.B. (eds.). Golden, CO; 
Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

A three-part “bore-springing” experiment to rubblize Green 
River formation oil shale was conducted near Rock Springs, Wyo- 
ming. The experiment involved the detonation of a cylindrical 
explosive charge at the bottom of a 60 m deep well, the detonation 
of a second charge in the now expanded cavity of this same well, 
and the detonation of a third charge at the bottom of a similar well 5 
m away. Transient stress in the oil shale was monitored with lithium 
niobate (piezoelectric) and ytterbium (piezoresistive) gages in wells 5 
and 10 m from the explosive wells. The stress fields were also 
calculated using a two-dimensional wave code, CSQ. The paper 
correlates measurements and calculations, with emphasis given to 
borehole expansion, stress wave propagation, and fracture distribu- 
tion. Realistic prediction of the stress field is demonstrated. 


39166 Fracture mechanics of oil shale: unconfined fracture tough- 
ness, stress corrosion cracking, and tension test results. Schmidt, R.A. 
(Sandia Labs., Albuquerque, NM). pp 2A2.1-2A2.6 of Energy re- 
sources and excavation technology. Wang, F.D.; Clark, G.B. (eds.). 
Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

A comprehensive series of fracture toughness tests were 
performed on oil shale obtained from the Anvil Points Mine, Rifle, 
Colorado. Three-point-bend fracture specimens were used and test- 
ing techniques closely conformed to ASTM standardized methods 
for metals [ASTM designation E399-72T]. Since oil shale is layered 
and transversely isotropic, specimens were tested in the three princi- 
pal crack orientations--divider, arrester and short transverse. Speci- 
mens repesenting two nominal grades of oil shale, 80 and 160 ml/kg 
were tested. The specimens were fatigue-cracked to produce a sharp 
natural crack in a stable manner by means of loading between fixed 
limits of the crack opening displacement. Crack front position was 
marked by immersing the specimen in a penetrating dye so that the 
crack length could be determined after final failure. The average 
length of the fatigue crack was determined later by digitizing the 
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position of the crack front from a photograph of the fracture surface 
and by computer reduction of this digitized data. Fracture toughness 
was found to decrease by approximately 40 percent for an increase in 
kerogen content from 80 to 160 ml/kg. Highest values of fracture 
toughness were found for the divider geometry, lowest for short 
transverse, and intermediate for arrester with the actual values 
varying from 0.3 to 1.1 MN m~°%/2 Records of load vs. crack 
opening displacement showed evidence of crack surface interference 
or crack closure. Tension tests were also performed in order to 
evaluate the ASTM size criterion as specified for metallic materials. 
Also, a series of stress corrosion cracking tests were conducted to 
assess the effects of the environmental factors of distilled water, 
laboratory air, and dry argon. These tests indicate that water induces 
subcritical crack growth by stress corrosion in oil shale at a stress 
intensity level 90 percent of the fracture toughness. 


39167 Alberta oil sands: Canada’s energy challenge. Humphreys, 
R.D. Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 3, 1-7(1977). 
From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 
Canadian oil reserves and oil recoveries are discussed along 
with tar sands properties, open pit mining in-situ operations, environ- 
mental aspects, and technology development (JRD) 


OIL PRODUCTION, RECOVERY, AND REFINING 


39168 (AD-A—046456) Adaptive curve fitting for chemical proc- 
esses. Interim report. Andrews, M.; Hull, J.A.; Taylor, G.D. (Colora- 
do State Univ., Fort Collins (USA). Dept. of Mathematics). Jul 1977. 
17p. NTIS PC A02/MF AO1. 

In this paper application of some recent adaptive curve fitting 
algorithms is made to the problem of modelling chemical processes. 
Specifically, the problem of the mathematical modelling of the 
kinetics of oil shale pyrolysis using the Hubbard-Robinson data set is 
treated. 


39169 Oil displacement fluid containing a solubilizing agent. 
Allen, J.C. (to Texaco Inc.). US Patent 4,071,458. 31 Jan 1978. Filed 
date 17 Sep 1976. 8p. 

Petroleum may be recovered from viscous petroleum contain- 
ing formations including tar sand deposits by first creating a fluid 
communication path in the formation, followed by injecting via an 
injection well an aromatic solvent such as benzene, saturated with 
carbon dioxide at the injection pressure into the fluid communication 
path, following the injection of the solvent with the injection of an 
oil-displacing fluid such as hot water, steam, or superheated steam 
and recovering oil from the formation via a production well. The oil 
displacing fluid may contain a solubilizing agent such as an oxyethy- 
lated nitrogen containing compound. 6 claims, no drawings. 


39170 Chemistry for tar sands development. Schutte, R. (Syn- 
crude Research, Edmonton, Alberta). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 22: No. 3, 8-13(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

Research projects that would be beneficial to the oil sand 
industry are discussed. The merits and drawbacks of steam process- 
ing in the Syncrude process are examined along with the reliability 
of this process. Discussions of coking processes are also included 
along with hydrocracking and hydrodesulfurization technologies. 
JRD) 


39171 Potential shale oil production processes. Carpenter, H.C.; 
Jensen, H.B.; Decora, A.W. (Laramie Energy Research Center, 
WY). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 3, 48- 
65(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

The recovery of energy from oil shale has been investigated 
for well over a hundred years. Oil shale industries have existed in a 
number of countries including an infant industry in the eastern 
United States that was terminated after the discovery of petroleum 
in Pennsylvania. Research on oil shale processing has not kept pace 
with the increased demand for liquid hydrocarbons used as fuels and 
petrochemical feedstocks. With the present day demand for liquid 
hydrocarbons and the availability of petroleum, increasing interest in 
oil shale processing is evident. Potential shale oil production in the 
United States in the immediate future depends on above ground 
retorts developed by the U.S. Bureau of Mines and by a limited 
number of private companies shortly after World War II. Recent 
developments in modified in situ retorting technology may also be an 
alternative method for shale oil production. 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 40675 
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39172 (SAND—78-0564) Predictions of crack motion for high 
pressure gas fracturization of geologic media. Tillerson, J.R.; Madsen, 
M.M. (Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 1978. Con- 
tract EY-76-C-04-0789. 34p. Dep. NTIS, PC A03/MF AOl1. 

Two dimensional axisymmetric stress analyses have been con- 
ducted to predict the stress fields and displacement behavior result- 
ing from the internal pressurization of a single penny-shaped crack 
that exists in a geologic formation. Five different pressure distribu- 
tions were applied in this study to three different crack lengths. The 
results of these static analyses can be used to compute the amount of 
propellant needed and possibly the burn rates required to initiate and 
maintain multiple fractures in the vicinity of a well bore. 


39173 (UCRL—80551) Reaction kinetics between CO, and oil 
shale char. Burham, A.K. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 22 Mar 1978. Contract W-7405-ENG-48. 
34p. (CONF-780417—3). Dep. NTIS, PC A03/MF AO1. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 

The reaction kinetics between CO: and char from Colorado 
oil shale (Mahogany Zone) have been investigated with isothermal 
and nonisothermal methods. The results are interpreted in terms of 
the reaction of char with both externally supplied CO2 and with CO. 
formed from the decomposition of carbonates in the shale. It was 
found that oil shale char is approximately an order of magnitude 
more reactive than both subbituminous coal char and acid-leached 
oil shale char. This seems to indicate a significant catalytic effect by 
mineral matter in the oil shale char. Oil shale chars produced at fast 
heating rates (>1°C/min) tend to be more reactive than those 
produced at slow heating rates (2°C/h). This lower reactivity prob- 
ably is related to oil coking. 


39174 (UCRL—80594) Ignition of in situ oil-shale retorts with 
hot inert gas. Carley, J.F.; Braun, R.L. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 17 Feb 1978. Contract W-7405- 
ENG-48. 27p. (CONF-780417—2). Dep. NTIS, PC A03/MF AOI. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 

For controlled-combustion retorting of oil-shale rubble in 
situ, preheating with hot, inert gas appears to be a promising method 
to prepare the rubble for ignition. By thus setting up an initial 
separation between the combustion and retorting fronts, oil burning 
should be reduced and temperatures should remain below those at 
which spent shale fuses. Inert-gas preheating has been investigated 
by simulation, using the LLL computer model of in situ retorting. 
The modeling explored the effects of: temperature and flow rate of 
preheating gas, depth that ignition-range temperatures penetrated 
before changeover to retorting, temperature at the given depth of 
changeover, and staged changeover. Several sets of conditions gave 
retort temperatures below 1000°C with low fuel usage. The choices 
of preheating factors strongly affect the maximum temperatures 
reached shortly after changeover. The cost of inert-gas startup 
appears to be small. 


39175 Oil shale retorting: effects of particle size and heating rate 
on oil evolution and intraparticle oil degradation. Campbell, J.H. 
(Univ. of California, Livermore); Koskinas, G.H.; Stout, N.D.; 
Coburn, T.T. Jn Situ; 2: No. 1, 1-47(1978). 

The evolution of oil during pyrolysis of blocks and powders 
of oil shale has been investigated using heating rates from 2 to 
180°C/h. Blocks (in the form of right circular cylinders) ranged 
from 3.2- to 17-cm dia, and from 14 to 49 gal/ton in grade. The 
results show that coking reactions are the major source of intraparti- 
cle oil degradation. Furthermore, the degree of coking depends 
strongly on the heating rate but is nearly independent of particle size 
and grade for the conditions used. For example, at a heating rate of 
2°C/h, 83 percent of Fischer Assay oil is collected, whereas at a rate 
of 180°C/h the yield is 99 percent. These results are the same (to 
within +-2 percent) for both powders and 17.2-cm dia blocks. The 
experimental results from the 17.2-cm blocks are analyzed using a 
simple mathematical model based on kinetic results from powder 
retorting experiments and thermal data reported in the literature. 
The model calculations for the rate of oil production, the degree of 
oil degradation, and the thermal profile through the material are 
found to agree very closely with the experimental data. Finally, the 
practical implications of this work toward field retorting are dis- 
cussed. 


39176 Mechanized mining and in situ retorting of oil shale. 
Peterson, C.R. (Massachusetts Inst. of Tech., Cambridge). pp 5B1.1- 
5B1.6 of Energy resources and excavation technology. Wang, F.D.; 
Clark, G.B. (eds.). Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

The Rapidex SAM, for Self-Advancing Miner, as applied to 
oil shale mining is discussed. The purposes are twofold: to present 
interesting machine excavation concept and its possible applications; 
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and, more generally, to illustrate the kind of mine-mining machine 
design process that will be necessary to meet requirements. A 
particular example of the potential benefits of combined mine and 
mining machine design is presented. As in any design discussion it is 
necessary to speak in terms of specific concepts in order to convey 
the general philosophy of the design process. The important mes- 
sage, then, is not in the particulars of the machine or the retoting 
scheme, but rather in the interrelations between the various elements 
of the system which can be exploited if simultaneously considered. 
In the past, a machine designer produced a jackhammer which, in 
the hands of a skilled operator, and under the direction of an 
experienced mining engineer, could be used to drill and blast virtual- 
ly any mine geometry desired: there was complete decoupling of 
machine and mine design. As mechanized mining develops the 
decoupling will not be possible. 


39177 Laboratory apparatus for controlled time/temperature re- 
torting of oil shale. Stout, N.; Koskinas, G.; Santor, S. (Univ. of 
California, Livermore). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: 
No. 3, 75-84(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

The Lawrence Livermore Laboratory designed, built, and 
tested a simplified laboratory retort system (KSS apparatus) that 
simulates conditions involved in in situ oil shale processing. The 
apparatus is of simple design, and it can be used with commercially 
available cylindrical furnaces. The welded closure is rugged and 
leak-tight. When operated in the Fischer assay mode, the apparatus 
gives results indistinguishable from those of a Fischer assay. The 
KSS apparatus is versatile. It can provide excellent mass balance in a 
wide variety of retorting experiments. Various sweep gases can be 
used. The heating schedule is completely programmable, and the 
apparatus can run unattended for long periods (greater than 1 
month). 


39178 Fireflooding changes in Athabasca bitumen and water 
properties. Bennion, D.W.; Vorndran, L.; Donnelly, J.K.; Moore, 
R.G. (Univ. of Calgary, Alberta). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 22: No. 3, 158-170(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

Data are presented from the analysis of the effluent of a dry 
combustion test and a wet combustion test performed on oil sands 
from the Athabasca Oil Sands deposit. A brief description is given of 
the apparatus used to run the tests, as well as a description of the 
analytical methods used to do the effluent analysis and a discussion 
of the results obtaine. It was concluded that thermal cracking, 
combustion gas reactions, and hydrogenation caused a reduction in 
the sulfur content of the produced oil and an upgraded oil with a 
higher H/C ratio, lower density, lowere viscosity, and lower asphal- 
tene content. The sulfur removed from the oil is mainly produced as 
acid, water, and a small amount of H2S. The produced water 
contains up to 7,200 mg/I of dissolved organic carbon. 


39179 Microbial extraction of bitumen from Athabasca oil sand. 
Zajic, J.E.; Gerson, D.F. (Univ. of Western Ontario, London). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 3, 195-203(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

Microbial surfactants provided by hydrocarbon fermentations 
are effective in tar sand separation by a cold-water process, and 
compare well with synthetic surfactants in their ability either to 
cause flotation of the bitumen or to cause ablation of sand and clay 
from the bitumen. The usefulness of these surfactants in a solvent- 
surfactant, cold-water extraction process is under study and prelimi- 
nary results indicate that these surfactants cause increased yield in a 
laboratory-scale extraction process. The surfactants have a high 
affinity for kerosene-water mixtures, which may result from biologi- 
cal selection for growth in such mixtures. 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 39084, 39197, 39393 


39180 (LERC—78/1) Thermal conversion of oil-shale kerogen 
using CO and water at elevated pressures. Cummings, J.J.; Robinson, 
W.E. (Department of Energy, Laramie, Wyo. (USA). Laramie 
Energy Research Center). 1978. 21p. Dep. NTIS, PC A03/MF AO1. 

Conversion of oil-shale kerogen to soluble products at elevat- 
ed pressures using the carbon monoxide and water reaction was 
studied. Temperature, heating time, pressure, presence or absence of 
mineral carbonates, shale particle size, shale grade, presence of 
organic solvents and amount of water were investigated as variables 
affecting kerogen conversion. Higher conversions of kerogen at low 
temperatures were obtained by using the CO-H2O reaction and CO- 
H2O-solvent reaction than by dry thermal processes. The soluble 
degradation products from the kerogen have elemental compositions 
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similar to shale oils and would be suitable materials for hydrocrack- 
ing and refining feedstocks. Other advantages of the CO-H2O reac- 
tion are good conversion of extremely rich oil shales and good 
conversion of finely ground oil shale—two types of shale that cause 
problems with some retorting processes. Water-soluble minerals are 
removed from the shale residue during the reaction. These minerals 
could be easily removed and recovered as a valuable byproduct with 
a signifjcant environmental advantage. 


39181 Recovery of oil from tar sands. Hanson, D.O. (to Phillips 
eo Co.). US Patent 4,071,433. 31 Jan 1978. Filed date 28 Oct 
1976. 6p 

Tar sand is blended in a melt tank with oil to form a slurry 
which is separated into two streams one containing coarse sand, the 
other fine sand. The stream containing fine sand is then introduced 
into a coker yielding coke and a hydrocarbon vapor stream, the 
latter is introduced into the bottom section of a fractionator. The 
stream containing coarse sand is filtered. The sand is stripped with 
kerosine which is then fed to the fractionator together with the 
filtrate at intermediate points. The fractionation produces gas, gaso- 
line, kerosine and various cuts of oil including heavy bottoms which 
are recycled to the coker and heavy gas oil which can be recycled to 
the melt tank. 


39182 Recovery of oil from tar sands. Gifford, P.H. II. (to 
Phillips Petroleum Co.). US Patent 4,071,434. 31 Jan 1978. Filed date 
30 Aug 1976. 8p. 

A tar sands slurry containing sand particles of varying sizes 
dispersed therein is passed into a classifier wherein it is subdivided 
into at least two streams, each stream containing either coarse or fine 
solids. The stream containing coarse solids is directed to a separate 
solids removal zone where the solids are removed. The effluent from 
the solids removal zone and the fine solid containing stream are then 
fed to a coking zone. 


39183 Oil shale retort process. Deering, R.F. (to Union Oil Co. 
of California). German(FRG) Patent 2,650,189/A/. 26 May 1977. 
29p. (In German). 

In the known processes for the dry distillation of oil shale, the 
necessary temperatures are produced, by part of the oil shale being 
burnt in the retorts, which has the disadvantage, that the waste gas is 
diluted with air, and thus has no great calorific value for heating. In 
the proposed process, a preheated circuit gas free of oxygen is used 
for heating fresh oil shale, which is taken ot the retorts in counter- 
flow to the oil shale; the shale is moved upwards from below using a 
mechanical device. This has the disadvantage that the oil vapour 
produced at the upper, hot end of the retort flows downwards and is 
therefore not cracked, as it only comes into contact with colder 
zones. The oil residue leaving the retort at the upper end, which 
contains considerable amounts of calcite and dolomite, is taken to a 
combustion zone via a down pipe, where the coke residue is burned 
off. The flue gas formed in this way is used for heating the circuit 
gas using heat exchangers. The shale residue from the retort still 
contains a large proportion of the original sulphur compounds, 
which form sulphates in the combustion area with the mineral 
components. If, however, the temperature in the combustion area 
exceeds a certain upper limit, the SO2 content in the flue gas rises to 
impermissible values. The temperature in the combustion area is 
ay gg by diluting the air with a waste gas which is not specified 
in detail. 


39184 Optical activity of shale oil for parameter study in retort- 
ing. Lawlor, D.L. (Laramie Energy Research Center, WY). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 3, 100-106(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

The possibility of using optical activity data to study cracking 
during oil-shale retorting was confirmed by examining shale oils 
prepared at different heating rates using the bench-scale controlled- 
state retort. The results show a relationship between shale oil optical 
activity and heating rate. The oils prepared from in-situ field experi- 
ments have optical activity values that are inversely proportionsal to 
the suspected underground retorting temperatures and indicate more 
severe and variable retorting conditions than the controlled state 
retort system. Further use of optical activity data may be useful in 
understanding the retorting process in the laboratory and in control- 
ling the process in the field. 


REFINING 


39185 Thermal cracking of shale oil. McKinney, J.D.; Sebulsky, 
R.T.; Wynne F.E. Jr. (to Gulf Research and Development Co.). US 
Patent 4,080,285. 21 Mar 1978. Filed date 12 Jul 1976. 12p. 

A process is given for the noncatalytic riser cracking of shale 
oil to produce ethylene in the presence of entrained hot, inert solids. 


39186 Chemical changes during thermal hydrocracking of Atha- 
basca bitumen. George, A.E.; Smiley, G.T.; Sawatzky, H. (Canadian 
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Fossil Fuel Research Lab., Ottawa). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 22: No. 3, 140-157(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

Non-catalytic thermal hydrocracking of Athabasca bitumen is 
described. A flowsheet for the process is included. Information is 
included on distillation, deasphalting, compound-type separation, 
and characterization of the hydrocracked products. (JRD) 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 39133, 39166, 39184 


39187 Mechanical properties of oil shale by modified split cylin- 
der testing. Chong, K.P. (Univ. of Wyoming, Laramie); Smith, J.W.; 
Roine, S.; Chang, B. pp 5B3.1-5B3.5 of Energy resources and 
excavation technology. Wang, F.D.; Clark, G.B. (eds.). Golden, CO; 
Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

A new method is devised where Poisson’s ratios, Young's 
moduli, and ultimate tensile strengths can be obtained from the Split 
Cylinder tests. From this information, a model has been developed 
for the tensile strength of oil shale. Data from stress, vertical and 
horizontal strain measurements together with x-ray and Fischer 
Assay analyses were used in multiple regression computer programs 
to obtain correlations between material properties and oil shale 
composition for samples from Wyoming's Green River formation. 
Indirect tensile testing of the Wyoming oil shale indicates that the 
mechanical properties are strongly dependent on organic volume 
and dolomite. 


39188 Properties of asphaltenes from various Alberta crude oils. 
Ignasiak, T.; Kemp-Jones, A.V.; Strausz, O.P. (Univ. of Alberta, 
Edmonton). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 3, 126- 
131(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

Asphaltenes from the Cold Lake and Peace River oil sands 
were studied. It was found that asphaltenes from Alberta heavy oil 
deposits have much in common, including concentration in the 
bitumen, elemental composition, high molecular weight, high sulfur 
content and an oxygen distribution such that most of the oxygen is in 
hydroxyl groups. Asphaltenes from the typical oil sands exhibit very 
strong hydrogen bonding properties, partly intermolecular in charac- 
ter, whereas in the Lloydminister asphaltene, the hydroxyl associ- 
ation is much less pronounced. The results from reductive octylation 
indicate that all these sulfur-rich asphaltenes possess a sulfur-polymer 
framework. The amount of sulfur in bridges, however, varies, de- 
creasing in the order Athabasca greater than Cold Lake greater than 
Peace River greater than Lloydminister, which may reflect some 
diagenic differences among the asphaltene sources. 


39189 Chemical composition of gases in the Alberta bituminous 
sand. Jha, K.N.; Strausz, O.P. (Univ. of Alberta, Edmonton). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 3, 14-19(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

A detailed study was made of the composition of gases 
present in the bituminous sand, of gases produced in the low- 
temperature pyrolysis of the bituminous sand, and of the separated 
asphaltene and maltene fractions. The isotopic c ratios in two of the 
components of the gases and in the different fractions of the Atha- 
basca and Cold Lake bituminous sands were measured in order to 
gain a better understanding of the alteration processes and the extent 
of maturity of these deposits. The composition and yields of gases 
evolved upon heating the Cold Lake bituminous sand samples at 5, 
70, 95, 130, 170, and 210°C for 5.5 hours each are tabulated. At 5°C 
the volatile fraction contained CHs, CHsCHO, CsHs, i-C,Hs, i- 
C;sHio, Cs and Cs hydrocarbons. At elevated temperatures the fol- 
lowing additional compounds were detected: C2Hs, C2He, CsHe, 
CsHio, 1- and 2-C,sHs, CO, COS and H2S. Gases collected at 5°C, 
which is the formation-temperature, are considered to be constitu- 
ents present in the formation while the others are expected to arise 
from pyrolysis of the bituminous sand. The yields of all products 
except acetaldehyde increase with rising temperature, implying that 
these are pyrolysis products as well. The same products were 
obtained by heating Cold Lake maltene and asphaltene samples at 
210 and 400°C. Most of the decomposition products were not 
detected at 210°C because only 100 mg of samples were heated. The 
yields of products at 400°C are much larger than those at 210°C. 
From comparison of the results, it is apparent that the amount of 
saturated hydrocarbons present in the Cold Lake deposit is greater 
than that in the Athabasca formation (1). On the other hand, the 
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yields of CO and CO: are much smaller in the Cold Lake samples 
than those in the Athabasca deposits. These results seem to imply 
that thermal or microbial degradation of the Cold Lake bitumen 

occurred to a lesser extent than that in the Athabasca deposits. 


39190 Physical properties of conventional and biodegraded oils. 
Rubinstein, I.; Strausz, O.P. (Univ. of Alberta, Edmonton). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 3, 20-25(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

The three physical criteria of importance in oil sand bitumen 
field of petroleum exploitation are pour point—the temperature 
above which the oil is a liquid and will flow; gravity—the density of 
the material; and viscosity—its ability and resistance to flow. Var- 
ious oils, and bitumens, and some of their major component fractions 
were examined for these criteria, and their properties before and 
after biodegradation were noted in an attempt to rationalize their 
physical behavior. It was found that conventional crude oils are 
characterized in their physical properties by a high A.P.I. gravity, 
low pour point, and low viscosity. Biodegraded oils and bitumens 
have low A.P.I. gravities, high pour points, and high viscosities. The 
most influential factor involved in the physical properties of oils is 
the amount of polar material present. The selective removal of n- 
alkanes by the yeast Saccharomyces lipolytica caused an anomalous 
upgrading of the oil in that the pour point was decreased. 


39191 Chromatographic separation and characterization of ho- 


panes in Athabasca bitumen. Ruo, T.C.S.; Selucky, M.L.; Chu, Y.; 
Strausz, O.P. (Univ. of Alberta, Edmonton). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 22: No. 3, 26-47(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

Separation and determination of the hepanes and steranes in 
Athabasca oil sand bitumens are discussed. Results of —— one 
fraction of C29, Cso, and Cs; hopanes are presented graphically. A 
Czs compound was detected and preparatively isolated which gave 
fragment ions and a molecular ion in accordance with the other 
homologues of the identified hopane series, but the retention time 
however does not conform to the retention times of this series. This 
suggests that the compound is not a Czs hopane and the fact that it 
could not be crystallized suggests that the isolated product might in 
fact be a mixture. (JRD) 


39192 Compositional variation of retorted shale oils with stratio- 
graphy: Wyoming core, northern Green River basin. Jackson, L.P.; 
Morandi, J.R.; Poulson, R.E. (Laramie Energy Research Center, 
WY). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 3, 66- 
74(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

A study was conducted to provide information on potential 
variations in oil quality and composition with increasing depth of 
burial of the source rock. A series of oils produced by Fischer Assay 
of a core representing 11 major strata of Northern Green River 
Basin—Green River Formation oil shale were analyzed for physical 
and chemical properties. Three major points concerning the retort- 
ing and processing of various strata of shale can be made. First, the 
physical properties of all oils are similar and as such, the oils will 
require much the same handling. Second, the types of basic nitrogen 
vary significantly in their concentration which may require a flexible 
hydrotreating facility to operate at maximum efficiency. Under the 
static retorting conditions of the Fischer Assay, product mix varies 
significantly with the shale strata being used as source material. 
Shale from these different strata can be handled and processed in the 
same way, requiring no unique environmental control technology. 
Total elemental analysis reveals no significant variations between 
strata and no potentially harmful elements in unusual concentration. 


39193 Role of asphaltenes in shale oil. Yen, T.F.; Wen, C.S.; 
Kwan, J.T.; Chow, E. (Univ. of Southern California, Los Angeles). 
Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 3, 118-125(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

Results of studies of asphaltenes in Green River Formation oil 
shales are presented. It was found that in one of the shale oil 
asphaltenes studied, there is actually either the long-chain paraffin or 
substituent present as indicated by the sharp bands at 3.70 and 4.15 A 
by X-ray diffraction. This is further supported by the observation of 
polymethylene peak in the infrared spectra of asphaltene. In previous 
work, such crystalline sharp peaks have been found in a few petro- 
leum asphaltenes, especially when asphaltene has undergone thermal 
processing by visbroken process. At present the delayed coker 
——— of shale oil may also form considerable amount of paraf- 

which are coprecipitated down with other asphaltene molecules. 
The layer diameter for the shale oil asphaltene is 7 to 12 A by 
Diamond's curve fitting of the X-ray diffraction data. This value is 
compatible to NMR data in which the aromatic number varies from 
1 to 3. The inconsistent data between number of aromatic carbons 


ERA VOL. 3, NO. 17 


t molecule and ring number per molecule probably are due to the 
high content of nitrogen atoms in the system. The high nitrogen 
content of shale oil asphaltene could affect the mineral content or 
ash content in asphaltenes. This property also will contribute to the 
surface and colloidal nature of shale oil to form emulsions with 
water. The hydrogen bonding is found both in shale oil asphaltene 
and in coal asphaltene. Purified petroleum asphaltene does not 
possess hydrogen bonding. Hydrogen bonding in shale oil asphaltene 
also originates from its high content of nitrogen. 


39194 Chemistry of the Alberta oil sand bitumen. Strausz, O.P. 
(Univ. of Alberta, Edmonton). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 22: No. 3, 171-176(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

It is noted that the Alberta Oil sand bitumen molecules range 
from the simplest organic structures to large polymeric molecules 
with molecular weights in excess of 15,000. Disucssions are included 
on thermal maturation of the bitumen, the chemical composition of 
deasphalted bitumen, and the chemistry of bitumen asphaltene. 
(JRD) 


39195 Recent advances in the study of potential kerogen precur- 
sors from recently-deposited algal-mats. Philp, R.P. (Univ. of Califor- 
nia, Berkeley). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 3, 
177-182(1977). 

From Symposium on oil sand and oil shale; Montreal, Canada 
(29 May 1977). 

The structure of insoluble residues isolable from recently 
deposited algal oozes and from cultures of green and blue-green 
algae, was investigated. It was found that there are structural similar- 
ities between the insoluble organic residues from blue-green algae, 
algal oozes, and ancient algal-type kerogens. The conclusion is based 
on similarities between the degradation products obtained from the 
insoluble organic residues. Further work is now required using the 
insoluble organic residues from the algal oozes to explore new and 
specific types of degradation reagents. More emphasis needs to be 
placed on using reagents which are known to cleave specific link- 
ages, such as ether linkages, to obtain larger molecular fragments 
from the degradation. These larger fragments, although less volatile, 
could be examined initially using high pressure liquid chromato- 
graphy, gel permeation chromatography, ultra-violet, or infra-red 
spectroscopy, which should give valuable information as to their 
structure. After this initial examination the fragments could be 
mildly and specifically degraded, again, to give compounds more 
readily identifiable by GC and GC-MS. Although these studies have 
demonstrated the presence of kerogen precursors in algae and algal- 
oozes, a great deal of work remains to be done in order to determine 
the exact origin of kerogen and the way in which it attains the 
degree of molecular complexity found in ancient sediments. 


DIRECT USES AND BY-PRODUCTS 


39196 (AED-Conf—77-195-009) Ash deposits, high-temperature 


corrosion and heating-surface erosion in steam generators fired with 
oil shales. Oepik, I.; Ots, A. (AN Ehstonskoj SSR, Tallin; Tallinskij 
Politekhnicheskij Inst. (USSR)). 1977. 29p. (In German). (CONF- 
770695—5). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From International conference on fireside corrosion and con- 
tamination in thermal power stations; Essen, F.R. Germany (1 Jun 
1977). 

The change of the chemical composition of oil shale ash 
deposits on the steam generator heating surfaces in the course of 
time and the high temperature corrosion of steels under the influence 
of ash and ash deposits is considered in the report. The main 
components of the oil shale ash which accelerate the process of high- 
temperature corrosion are chlorine and alkali metal compounds. 
Based on the kinetic characteristic of the high-temperature corrosion 
of steels, a calculation method of the pipe wear of the heating 
surfaces with periodic cleaning has been developed. Formulae are 
given for the corrosion depth under the reaction of first deposits and 
stable deposits and for the wear depth with various types of cleaning 
of the heating surface. An analysis was carried out on a steam 
generator with oil shale firing for the effect of steam and water 
cleaning on the wear of the heating surfaces. 


39197 Development of the heavy minerals potential of the Atha- 
basca tar sands. Trevoy, L.W.; Schutte, R.; Goforth, R.R. (Syncrude 
Canada Ltd., Edmonton, Alberta). CJM Bull; 71: No. 791, 175- 
180(Mar 1978). 

Titanium and zirconium heavy minerals occur in the tailings 
streams from processing plants which use the hot-water extraction 
process for recovery of bitumen from tar sand. In a research pro- 
gram conducted by Syncrude Canada Limited, the crude tailings 
stream was upgraded to produce quality zircon and titanium mineral 
products. To process the tailings through conventional upgrading 
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equipment, bitumen residues must first be removed from the mineral 
grains. Then, by gravity separation, fines and coarse sand grains 
were removed and a 71 percent heavy minerals concentrate was 
prepared which was further separated by high-tension equipment 
into zircon and titanium minerals concentrates. The zircon concen- 
trate was upgraded by gravity, magnetic and high-tension cleaning 
to produce a high-quality 98 percent zircon product. The titanium 
minerals concentrate was separated into rutile, leucoxene and ilmen- 
ite fractions. Heavy minerals distribution in tar sand drilling core 
samples has been evaluated for various locations on Syncrude Lease 
17, and expected annual production levels of heavy minerals have 
been estimated. A preliminary evaluation has been made of the 
potential for zircon, leucoxene and rutile production and for further 
upgrading of ilmenite and leucoxene to synthetic rutile for titanium 
dioxide pigment production. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 39016 


39198 (PNL—2500(Pt.1), pp 5.1-5.2) Generation and character- 
ization of oil shale and spent shale aerosols for animal inhalation. 
Cannon, W.C.; Phelps, D.W. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

The purpose of this study is to investigate the potential health 
hazards associated with exposure to dusts and other effluents re- 
leased during the processing of oil shale. Potential exists for occupa- 
tional exposure to oil shale and spent shale particulates, crude shale 
oil, processed shale oil, and waste water. Polycyclic aromatic hydro- 
carbons (PAH), including carcinogens, are present in all of the 
above pollutants. The Wright Dust Feed Mechanism was evaluated 
as a generator of oil shale and spent shale aerosols for animal 
inhalation experiments. Oil shale concentrations of 197 mg/m* were 
obtained, of which 68% was respirable; spent shale concentrations of 
86 mg/m° were obtained (79% respirable). Both oil shale and spent 
shale aerosols had particle size-dependent compositions. 


39199 (PNL—2500(Pt.1), pp 5.3-5.5) Fibrogenic potential of raw 
and spent shale particulates. Renne, R.A.; Smith, L.G.; McDonald, 
K.E. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Rats exposed to raw oil shale, spent shale or quartz by 
intratracheal instillation developed granulomatous pneumonia with 
fibrosis and alveolar proteinosis over a postexposure period of 8 mo. 
Fibrosis was most severe in the quartz-exposed rats and progressed 
with time in these groups. Alveolar proteinosis, also more severe in 
the quartz-exposed rats, progressed with time in all exposed groups. 


39200 (PNL—2500(Pt.1), pp 5.6-5.7) Carcinogenic potential of 
raw and spent shale particulates. Renne, R.A.; McDonald, K.E.; 
Smith, L.G. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Rats and hamsters exposed to raw or retorted oil shale 
developed a granulomatous response with alveolar epithelial hyper- 
plasia 12 mo after the first exposure. Rats also developed alveolar 
proteinosis. No evidence of a neoplastic response was observed. 


39201 (PNL—2500(Pt.1), pp 5.8-5.11) Response of lungs to in- 
tratracheally administered oil shale dusts. Gandolfi, A.J.; Shields, 
C.A. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Rats were dosed intratracheally with suspensions of oil shale, 
spent shale, or quartz. The animals were sacrificed periodically over 
the next 8 mo, and their lungs analyzed for several biochemical/ 
physical alterations. In the lungs of the oil shale/spent shale-treated 
animals, there was initial inflammation, with increases in lung 
weight, characterized by a doubling in collagen content, and an 
almost threefold increase in soluble lipoprotein. 


39202 (PNL—2500(Pt.1), pp 5.12-5.14) Lung pellet carcinogene- 
sis assay of shale oil in rats. Dagle, G.E.; McDonald, K.E.; Smith, 
L.G. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

A preliminary 4-wk study in rats showed metaplastic changes 
around oil shale implanted pellets in lungs suggestive of an early 
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effect of carcinogens. A chronic study was initiated to study the 
progression of these changes. 


39203 (PNL—2500(Pt.1), pp 5.15-5.17) Ames test evaluation of 
mutagenicity of shale oil fractions. Pelroy, R.A.; Petersen, M.R. Feb 
1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

A raw shale oil and its basic, polynuclear aromatic, and tar 
subfractions were shown to be mutagenic against S. typhimurium, 
TA98 and/or TA100. Mutagenicity was microsomally mediated. 
Although the basic and PNA fractions were about equally muta- 
genic when assayed separately, these fractions exerted very different 
effects on the mutagenicity of added chemicals. 


ENVIROMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 41440 


REGULATIONS 


REFER ALSO TO CITATION(S) 39031 


NUCLEAR FUELS 


REFER ALSO TO CITATION(S) 40575, 40577 


RESERVES 
REFER ALSO TO CITATION(S) 39261 


39204 (GJBX—12(78), pp 5-6) Geology and the national uranium 
resource evaluation program. Everhart, D.L. (Department of Energy, 
Grand Junction, CO). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39205 (GJBX—12(78), pp 15-22) Classification of uranium de- 
posits in and related to plutonic igneous rocks. Mathews, G.W. 
(Bendix Field Engineering Corporation, Grand Junction, CO). Feb 
1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39206 (GJBX—12(78), pp 23-28) Classification of uranium de- 
posits in sedimentary host rocks. Jones, C.A. (Bendix Field Engineer- 
ing Corporation, Grand Junction, CO). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39207 (GJIBX—12(78), pp 59-66) Overview of uranium in sedi- 
mentary rocks. Young, R.G. (Bendix Field Engineering Corp., 
Grand Junction, CO). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39208 (GJBX—12(78), pp 67-86) Geochemical genesis of urani- 
um in the southern San Juan Basin. Brookins, D.G. (Univ. of New 
Mexico, Albuquerque). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39209 (GJIBX—12(78), pp 87-98) Calcretes and their uranium 
potential in the southwestern United States. Carlisle, D. (Univ. of 
California, Los Angeles). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 
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39210 ee pp 99) Sedimentologic and structural con- 
trols of uranium deposits in the tertiary basins of Wyoming. Seeland, 
D.A. (Geological Survey, Denver). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39211 (GJBX—12(78), pp 101-110) Criteria for uranium deposi- 
tion in the Date Creek Basin and adjacent areas, west-central Arizona. 
Otton, J.K. (Geological Survey, Denver). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39212 (GJBX—12(78), pp 111-124) Uranium in Devonian shales. 
Fulton, L.P. (Exxon Co., New Orleans). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39213 (GJBX—12(78), pp 125-132) Synthesis of uranium-related 
studies in the Precambrian rocks of the Granite Mountains, Wyomimg. 
Stuckless, J.S. (Geological Survey, Denver). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39214 (GJBX—12(78), pp 133-138) Criteria for Pocos de Caldas 
type uranium in the U.S. McNeil, M. (Bendix Field Engineering 
Corp., Grand Junction, CO). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39215 (GJBX—12(78), pp 139-150) Criteria for [limaussaq-type 
uranium in the U.S. Wollenberg, H. (Univ. of California, Berkeley). 
Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39216 (GJBX—12(78), pp 151-162) Uranium and the diagenesis 
1 rane sediments. Goodell, P.G. (Univ. of Texas at El Paso). Feb 
1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39217 (GJBX—12(78), pp 163) Uranium potential of the Challis 
volcanics of the Stanley Basin, Idaho. Siems, P.L. (Univ. of Idaho, 
Moscow). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39218 (GJBX—12(78), pp 165) Uranium-rich pegmatite dikes in 
Wichita Mountains, Oklahoma. Al-Shaieb, Z. (Oklahoma State 
Univ., Stillwater). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39219 (GJBX—12(78), pp 167-172) Uranium and thorium con- 
tent of intrusive rocks in northeastern Washington and northern Idaho. 
Castor, S.; Berry, M.A.; Robins, J.W. (Bendix Field Engineering 
Corp. Spokane, WA). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39220 (GJBX—12(78), pp 173-182) Uranium potential of the 
crystalline rock areas of the southeastern U.S. Ragland, P.C. (Univ. 
of North Carolina, Chapel Hill). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 
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39221 (GJBX—12(78), pp 183-192) Overview of uranium in 
metamorphic rocks. Chenoweth, W.L. (Department of Energy, 
Grand Junction, CO). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39222 ay natal 3 pp 193-210) Criteria for Alligator River 
type uranium deposits in the United States. Ojakangas, R.W. (Univ. 
of Minnesota, Duluth). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39223 (GJBX—12(78), pp 211-224) Criteria for northern Sas- 
katchewan type uranium deposits in the U.S. Langford, F.F. (Univ. of 
Saskatchewan, Regina). Feb 1978. 

From Sy —— on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 1977). 

In 1977 NURE uranium geology symposium. 


39224 (GSCan-P—68-40) Huronian rocks and uraniferous con- 
glomerates in the Canadian shield. Roscoe, S.M. (Geolo wt Survey 
of Canada, Ottawa, Ontario). 1976. 205p. Dep. NTIS (US Sales 
Only), PC A10/MF AO1. 

Huronian rocks are of dominantly continental, early Aphe- 
bian origin. The geology of Huronian rocks and uraniferous con- 
glomerates deposited thereon is exhaustively described. 


39225 (RA—12) Thorium and rare earth resources of the Lemhi 
Pass area, Idaho and Montana. Sharp, B.J.; Hetland, D.L.; Peck, 
G.B.; Birch, L.B. (USAEC Grand Junction Office, Colo.). Jan 1978. 
Contract EY-76-C-13-1664. 101p. Dep. NTIS, PC A06/MF AOl. 

This report covers more detailed and expanded work in the 
Lemhi Pass and nearby areas than the 1961 report of B. J. Sharp, D 
L. Hetland and A. E. Granger. A total of 203 samples were taken, 
and field reconnaissance expanded the already known trend over a 
total distance of about 70 miles. Mining costs and problems were 
considered for this report, and an estimate made for available pounds 
of ThO: at prices of $5.00/Ib. and $10.00/lb. It is estimated that 
potential thorium resources of some 335,610 tons of ThO2 would be 
available at less than $10.00/lb. At a price of less than $5.00/Ib., 
158,061 tons of ThO2 would be available. Rare earths of the yttrium 
group are present in relatively high ratios and should increase the 
overall value of the thorium-bearing properties. Mining problems are 
discussed in detail. The thorium, yttrium and rare-earth analyses of 
samples from this area were discussed by Austin (1968) in technical 
memorandum AEC-RID-2. Metallurgy of the ores is the subject of a 
special report prepared for the U.S. Atomic Energy Commission by 
the U.S. Bureau of Mines. It has been placed on the open file at the 
Technical Library in Grand Junction. 


39226 Fission track dating of quartz grains from the Oklo urani- 

um ore deposit. Dran, J.C.; Langevin, Y.; Petit, J.C. (Paris-11 Univ., 

91 - Orsay (France). Centre de Spectrometrie Nucleaire et de 

Spectrometrie de Masse); Duraud, J.P. (CEA Centre d’Etudes Nu- 

cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de Chimie- 

faa Nucl. Instrum. Methods; 147: No. 1, 101-103(15 Nov 
7). 


From 9. international conference on solid state nuclear track 
detectors; Neuherberg, Germany, F.R. (Oct 1976). 

A new technique has been developed to exploit the heteroge- 
neous fission track distributions registered in quartz from the Oklo 
uranium mine both for dating and neutron dosimetry purposes. In 
this technique etched fission tracks are observed by means of elec- 
tron microscope replica, and the density of the fossil tracks is easily 
distinguished from that of the artificially induced ones on track 
length criteria. Tracks originating from tiny inclusions (fission stars) 
can then be used to infer the formation age of the quartz grains and 
gradients in the neutrons fluence active in the borders of the Oklo 
nuclear reactors. 


39227 Favourable conditions for the formation of basal type 
uranium deposits, Katayama, N. (Tokyo Univ. (Japan)); Kamiyama, 
Teiji. Kozan Chishitsu; 27: No. 141, 1-8(Feb 1977). 

Basal type uranium deposits or anomalies are wide-spread in 
Tertiary formations in Japan, but only a few of them are workable. 
Favourable conditions for accumulation of uranium in basal sedi- 
ments are presence of basement granite, tributary channels on uncon- 
formity plane, traps for ground water, finely disseminated organic 
matter or adsorbent minerals, and impermeable cap layers. The site 
that meets all those conditions may be optimum for the formation of 
basal type uranium deposits. 


39228 Uranium: resources, production, and demand. Paris; 
OECD (1977). 138p. . 
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Reasonably assured uranium reserves, exploitable at $30/Ib 
Us3Osz, total 1.56 million tons and will meet requirements until about 
1998. Reasonably assured resources, exploitable at costs up to $130/ 
kg U, amount to 2.2 million tons uranium, with estimated additional 
resources amounting to 2.1 million tons. Production will be close to 
30,000 tons uranium in 1977 (capacity is almost 33,000 tons/y). 
Estimated uranium resources show the ability to produce upward of 
90,000 tons/y by 1985. Exploration programs have been reported in 
more than 50 countries. Although the downward revision of nuclear 
power growth forecasts from 479-530 GWe to 277-368 GWe to 1985 
tend to increase the adequacy of existing uranium reserves, the long- 
term energy need still makes it urgent to find substantial additional 
uranium reserves. (DLC) 


39229 Selected uranium bibliography. pp 111-121 of Geology of 
alternate energy resources in the South-Central United States. 
Campbell, M.D. (ed.). Houston, TX; Houston Geological Survey 
(1977). 

An extensive bibliography covering aspects of uranium gen- 
esis, hydrochemistry, exploration, development and utilization, and 
environmental considerations is presented. (JSR) 


39230 Okla, an experiment in long-term geologic storage. Bryant, 
E.A. (Los Alamos Scientific Lab., NM); Cowan, G.A.; Daniels, 
W.R.; Maeck, W.J. pp 89-102 of Actinides in the environment. 
in A.M. (ed.). Washington, DC; American Chemical Society 

From Symposium on environmental behavior of actinides; 
New York, NY, USA (1 Apr 1976). 

See CONF-7604126—. 

The 1.8-billion yr old natural fission reactor discovered at the 
Oklo uranium mine in Africa represents the end-product of a unique 
experiment in long-term storage of reactor waste. The phenomenon 
is being exploited as a source of pertinent information for waste 
storage planning and evaluation. Information that has been obtained 
from analyses of ore samples from the reactor site is reviewed. Some 
topics discussed are as follows: residual fission products and actin- 
ides in fossil remains; migration of fission products and actinides in 
the reactor; neodymium from the reactor compared with natural and 
fission-product neodymium; estimation of duration of Oklo reactors 
using competition between neutron capture or fission reactions and 
radioactive decay; and search for other natural reactor sites. (HLW) 


EXPLORATION 
REFER ALSO TO CITATION(S) 38841, 39207, 39229, 39266, 41402 


39231 (AECL—5713) Evaluation of modern uranium prospecting 
techniques. Evans, E.L.; Barnes, F.Q.; Robertson, D.S.; Derry, D.R. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). May 1977. 6p. (CONF-770505—). Dep. NTIS (US 
Sales Only), PC A02/MF AOl. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

Preliminary results are presented of tests on the efficacy of 
various uranium exploration methods based on radon or helium 
detection. These tests took place in northern Saskatchewan, the 
Northwest Territories, and Labrador. 


39232 (DP-MS—77-101) NURE geochemical investigations in 
the Eastern United States. Price, V. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract EY- 
— 46p. (CONF-780435—1). Dep. NTIS, PC A03/MF 
AOl. 

From 7. geochemical exploration symposium; Golden, CO, 
USA (16 Apr 1978). 

The Savannah River Laboratory (SRL) is conducting a hy- 
drogeochemical and stream sediment reconnaissance of the eastern 
United States as part of the National Uranium Resource Evaluation 
(NURE) program of the United States Department of Energy 
(DOE). Stream samples are collected at a density of one per 13 
square kilometers in crystalline rock areas and 25 square kilometers 
in sedimentary rock areas. Stream sediment (-40 mesh) is taken at 
each site, and stream water is concentrated on ion exchange resin in 
some areas. Ground water samples are collected at an average 
density of about one site per 20 square kilometers. Measurements 
made at each site include alkalinity, pH, and conductivity of water. 
Measurements of the radon and helium contents of ground water 
samples were made on a semiregional scale in pilot studies. Samples 
are analyzed at SRL by neutron activation techniques. Concentra- 
tions of uranium and about 20 other elements are determined in 
concentrated water samples. Results from several orientation studies 
are discussed including a Triassic Basin area near Sanford, North 
Carolina; the North and South Carolina Coastal Plain; and from 
reconnaissance studies in the Carolinas-Virginia Piedmont and Blue 
Ridge areas. In the Sanford Triassic Basin area, uranium content 
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averaged 0.035 ppB in ground water from the organic-rich Cumnock 
formation and 1.8 ppB in the arkosic Pekin formation. Tuffaceous 
metavolcanics in the adjacent Carolina Slate Belt yielded water 
averaging about 0.1 ppB U. Studies in the Carolina Piedmont and 
Coastal Plain include helium, He/Ne and radon determinations in 
ground water. Background helium contents average about 5 
ppM;anomalous samples range up to over twenty times background. 
During the next several years, an extensive data base will be estab- 
lished and published for elemental concentrations in stream sediment 
and surface and ground waters over much of the United States. 


39233 (DPST—78-138-1) Hydrogeochemical and stream sedi- 
ment reconnaissance: eastern United States. Quarterly report, Janu- 
ary—March 1978, (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). 1978. Contract EY-76-C-09-0001. 
64p. (GJIBX—66(78)). Dep. NTIS, PC A04/MF AO1. 

Activities in the reconnaissance program are summarized in 
sections on geological programs, laboratory analyses, data manage- 
ment, and results reporting. (JRD) 


39234 (DPST—78-141-1) Savannah River Laboratory hydrogeo- 
chemical and stream sediment reconnaissance. Orientation study data 
release VI: Leesville, South Carolina, area. National Uranium Re- 
source Evaluation Program. Price, V.; Jones, P.L. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 
Mar 1978. Contract EY-76-C-09-0001. 42p. (GJBX—61(78)). Dep. 
NTIS, PC A03/MF AOl1. 

Raw data from an orientation study in the Leesville, South 
Carolina, area are presented. The area comprises parts of Lexington, 
Aiken, and Saluda Counties, South Carolina. This report includes 
sample locality maps, uranium distribution maps, tables of water 
quality and field measurement data, and tables of uranium and other 
elemental concentrations. (LK) 


39235 (GJBX—12(78), pp 29-40) Trends in remote sensing data 
processing for geological purposes. Zaitzeff, E.M.; McKeon, J.B. 
(Bendix Corporation, Ann Arbor, MI). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39236 (GJBX—12(78), pp 41-46) LANDSAT Data analysis of 
some known uranium areas. Kober, C.L. (Denver Mineral Explora- 
tion Corporation, Littleton, CO). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39237 (GJBX—12(78), pp 47-48) Video image processing for 
uranium resource assessment. Marris, R.W. (Univ. of Wyoming, 
Laramie). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39238 (GJBX—12(78), pp 49-50) Optimum multispectral scan- 
ner. Conel, J.E.; Goetz, A.F.H.; Abrams, M.J. (Jet Propulsion Lab., 
Pasadena, CA). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39239 (GJBX—12(78), pp 225-230) Uranium indications in the 
Precambrian rocks of southern Wyoming. Houston, R.S.; Karlstrom, 
K.E.; Graff, P.J. (Univ. of Wyoming, Laramie). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 


In 1977 NURE uranium geology symposium. 


39240 (GJBX—12(78), pp 231-236) Unconformity-type protero- 
zoic pitchblende ore body model and its application to northern 
Michigan. Kalliokoski, J. (Michigan Tech. Univ., Houghton). Feb 
1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


39241 (GJBX—12(78), pp 237-240) Uranium in the Precambrian 
conglomerates of the Black Hills, South Dakota. Hills, F.A. (U.S. 
Geological Survey, Denver). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 
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39242 (GJBX—33(78)) NURE aerial gamma ray and magnetic 
reconnaissance survey. Thorpe area Harrisburg NK18-10 quadrangle. 
Volume I. Narrative report. (LKB Resources, Inc., Huntingdon 
Valley, Pa. (USA)). Feb 1978. Contract EY-76-C-13-1664. 110p. 
NTIS, PC E05/MF E05. 

Individual sections are devoted to the airborne system, field 
operations, data reduction, gamma-ray and magnetic data presenta- 
tion, geology and uranium deposits of the Thorpe Area, photogeolo- 
gic enhancement study of the Thorpe Area, and data interpretation. 


(LK) 


39243 (GJBX—34(78)) NURE aerial gamma ray amd magnetic 
reconnaissance survey. Thorpe area, Williamsport NK 18-7 Quadran- 
gle. Volume II. (LKB Resources, Inc., Huntingdon Valley, Pa. 
(USA)). Mar 1978. Contract FC-76-C-13-1664. 121p. NTIS, MF 
AOl. 

Portions of document are illegible. 

Anomaly maps, radiometric multiples-parameter stacked pro- 
files, magnetic and ancillary stacked profile data, and K, U, and Th 
records and their ratios for different geologic units are compiled for 
Williamsport quadrangle of Pennsylvania. (JSR) 


39244 (GJBX—53(78)) Lithologic log and interpretation of in- 
strument logs NURE project, Carson Sink, Nevada, borehole. Horton, 
R.C. (Bendix Field Engineering Corp., Grand Junction, Colo. 
(USA)). Apr 1978. Contract EY-76-C-13-1664. 40p. Dep. NTIS, PC 
A03/MF AO1. 

No uranium mineralization was penetrated by the drilling. 
The uranium content of the rock units are within the usual range for 
unmineralized rocks of the types penetrated. Although the instru- 
ment logs indicated ample porosity in the sedimentary section, drill- 
stem tests in the intervals 699 to 722 ft, 3,692 to 3,734 ft, and 3,920 to 
3,995 ft failed to recover any formation fluid. The instrument logs 
generally indicated low porosity and permeability in the volcanic 
rocks. The low permeability may have prohibited the circulation of 
ground water and possible supergene enrichment. The Carson Sink 
is a closed basin and all water is lost by evaporation, although there 
may be minor subsurface interbasin transfer. As the basin subsided 
dense connate water (brines) may have been trapped within the 
sediments making circulation of less dense water impossible. At 
present, nonsaline water is found only at shallow depths and is 
underlain by saline water. The hydrologic regime of the basin is 
complex and general assumptions should be made with care. De- 
tailed analysis of hydrologic data may reveal zones of deep circula- 
tion. Reducing conditions, as evidenced by thin beds of organic rich 
material and pyrite, are present at depth. However, the unconsolidat- 
ed sediments are young (Pleistocene to Recent) and perhaps too 
youthful for substantial mineralization to have occurred. No further 
deep drilling is recommended until the complex prehistoric hydrolo- 
gic regime is studied. The study should include the geologic struc- 
tural history of the basin and influence of Pleistocene and earlier 
pluvial cycles. 


39245 (GJBX—56(78)) Uramium hydrogeochemical and stream 
sediment pilot study of the Boulder Batholith, Montana. Informal 
report. Aamodt, P.L. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Mar 1978. Contract W-7405-ENG-36. 212p. (LA—7176-MS). Dep. 
NTIS, PC A10/MF AO1. 

During the spring and then in the fall of 1976, a total of 1046 
locations over an approximate 5000-km? area of the Boulder Batho- 
lith in western Montana were sampled for water and water-trans- 
ported sediment by investigators from the University of Montana. 
These samples, collected at a nominal density of one location every 5 
km, were taken for a pilot study of the LASL HSSR methods in a 
mountainous area having known hydrothermal uranium occurrences. 
The study was designed to evaluate several factors which could 
have bearing on the LASL sampling methodology, analytical results, 
and data evaluation. The results of this study show that, at least in 
this area, treatments such as filtration and acidification made very 
little difference in the amount of uranium measured in the waters. 
Changes in mean pH, specific conductance, and uranium values in 
waters taken in the spring sampling period and the fall sampling 
period were surprisingly small in this area. No definite correlation 
between the pH and uranium content was apparent; however, the 
range of measured pH values in this area was quite narrow. A 
distinct correlation between high uranium and high specific conduc- 
tance was shown by the data. The analyses of sediment sieved to 
four size fractions indicated that the -100 mesh and -230 mesh 
fractions generally contained the highest mean uranium contents. 
Finally, it was shown that in this area the standard LASL HSSR 
methods were quite effective in delineating areas where uranium 
mineralization is known to occur. 


39246 (GJO—103(78)) Uranium exploration expenditures in 
1977 and plans for 1978—1979. (Department of Energy, Grand 
Junction, Colo. (USA). Grand Junction Office). Apr 1978. Contract 
EY-76-C- 13-1664. 14p. Dep. NTIS, PC A02/MF AO1. 
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A compilation of data on U exploration plans and expendi- 
tures from the replies of 146 companies is presented. The results of 
this year’s survey as compared with data from the previous 11-year 
period is tabulated. Total surface drilling, as reported on question- 
naires, was 45.6 million feet in 1977. This is a new peak for drilling 
and is 31 percent higher than the record high of 34.8 million feet 
reported for 1976. The total exploration expenditures for 1977 were 
$258.1 million, which included $28.2 million for land acquisition, 
$155.0 million for surface drilling, and $74.9 million for other related 
exploration activities. The total expenditures for 1977 are 51 percent 
higher than the previous record of $170.7 million reported for 1976. 
The industry’s planned exploration expenditures are $289 million in 
1978 and $284 million in 1979. These plans include 52.5 million feet 
of surface exploration and development drilling in 1978 and 49.6 
million feet in 1979, increases of 15 percent and 9 percent, respec- 
tively, over actual 1977 drilling. 


39247 (LA—7251-PR) NDA technology for uranium resource 
evaluation. Progress report, October 1—December 31, 1977. Menlove, 
H.O. (comp.). (Los Alamos Scientific Lab., N.Mex. (USA)). Apr 
1978. Contract W-7405-ENG-36. 14p. Dep. NTIS, PC A02/MF 
AOl. 

The contract for NDA Technology for Uranium Resource 
Evaluation in Group Q-1 is described. The work has focused on 
gamma-ray calculations in support of borehole logging measure- 
ments and surface gamma-ray surveys. Phase II calculations deal 
with the gamma-ray fluxes of surface and airborne surveys for 
uranium ore. The difficulties connected with calculating angular flux 
values at the ground-air interface are summarized and studies were 
performed to eliminate some of the problems. Further developments 
were performed on the computer code GAMRES that is used to 
calculate gamma-ray response functions for Nal(Tl) detectors com- 
monly used for uranium exploration. Techniques to map the detector 
response function in energy vs pulse-height space have been devel- 
oped and preliminary results are presented. A new code, PHSURF, 
has been written to read the file containing the basic map and to 
perform the required two-dimensional interpolation of the energy vs 
pulse-height surface. A **Y gamma-ray source, which is being 
investigated as an alternative to the 1**Sb source in the photoneutron 
system, was received for evaluation. The production and encapsula- 
tion of this 0.3-Ci **Y source presented no unusual difficulties. The 
initial evaluation of the **Y source included the measurement of the 
gamma-ray spectra and the neutron yield. A low-intensity gamma- 
ray line at 2.73 MeV from °*Y gives rise to neutrons having energies 
of about 950 keV and causes potential interference in assay applica- 
tions. The impact of this problem is being studied. 


39248 (RME—1099) Geochemical and geophysical reconnais- 
sance in northern Peninsula Michigan and northeastern Wisconsin. 
Kinnaman, R.L.; Illsley, C.T. (USAEC Grand Junction Office, 
Colo. Production Evaluation Div.). Mar 1978. Contract EY-76-C-13- 
1664. 146p. Dep. NTIS, PC A04/MF AOI. 

About 600 water samples were collected from streams and 
subsurface sources during a reconnaissance study for U in an area of 
about 7,000 square miles. Analyses were made for U and total 
conductivity was determined on all samples. Most samples were also 
analyzed for bicarbonate and sulfate ion and supporting analyses 
were run on selected solid samples from the geologic and hydrologic 
environment. Results indicated the feasibility of hydrogeochemical 
methods for detection of U introduced into surface waters by small, 
low grade ore deposits. Areal water sampling results in Michigan 
and Wisconsin were treated statistically to obtain cut-off values for 
parameters used in differentiating anomalies from background values 
in water samples. Significant parameters are uranium content and 
total conductivity. Several drainage areas in Michigan and Wiscon- 
sin were sampled which contained anomalous amounts of uranium, 
ranging from about 0.8 to 10.4 ppB UsOs. The background value 
UsQOs in waters ranges from less than 0.1 to slightly greater than 0.5 
ppB. The lowest values are found in Michigan streams flowing over 
Archean greenstones and schists. Higher values are found in streams 
draining Huronian metasediments or post-Huronian granitic rocks. 
Waters in northeastern Wisconsin have higher background values 
than those in Michigan, and anomalies are somewhat less pro- 
nounced. The maximum uranium content of sampled Wisconsin 
streams is 2.8 ppB, probably derived from granitic rocks of Archean 
age. 20 figs., 7 tables. 


39249 (SAND—78-0328) Analysis of pulsed neutron uranium 
logging signals to minimize effects of trace neutron absorbers in the 
rock formation. Renken, J.H. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Feb 1978. Contract EY-76-C-04-0789. 19p. Dep. NTIS, PC 
A02/MF AOl1. 

The physics that describes the prompt fission neutron urani- 
um logging method indicates that trace amounts of strong thermal- 
neutron-absorbing nuclei in explored rock formations can lead to 
erroneous predictions for the concentration of uranium ore present. 
Data-gathering and analysis procedures are proposed that use either 
the ratio of detected epithermal neutrons to detected thermal neu- 
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trons or the ratio of epithermals to silicon-capture gamma rays as 
measurements indicators. Such ratios should yield predictions of ore 
grade that are practically independent of neutron absorber concen- 
tration. These schemes are tested computationally, and significantly 
improved accuracy of ore-grade prediction is indeed indicated. 


39250 (TID—28424) Black shale studies in Kentucky. Quarterly 
report, March 1978. (Kentucky Geological Survey, Lexington 
(USA)). Mar 1978. Contract EY-76-C-05-5202. 26p. Dep. NTIS, PC 
A03/MF AO1. 

Activities in programs to geochemically characterize black 
shale areas in Kentucky are summarized. A map is included giving 
the locality of the measured sections for which detailed petrographic 
data is available. Each of these sections was measured by scintello- 
meter. Uranium, thorium, and potassium determinations were made 
by gamma-ray spectrometry on all available samples. This data is 
presented diagramatically. Of the twelve sections measured, data for 
eight are given. Other sections are not included because of incom- 
plete sampling or the availability of samples which were too small 
for the gamma-ray spectrometric technique. However, certain obser- 
vations may be made readily on the data at hand. The object of this 
study is to evaluate the use of the scintillometer in exploration for 
uranium and thorium in the Devonian Shale. Further, it is hoped that 
stratigraphic interpretations may be enhanced by interpreting the 
scintillometer results in light of the particular element causing those 
results. For example, since the scintillometer is relatively nondiscri- 
minatory, its counting rate reflects the total high energy spectrum 
and generally would be expected to give results based on the total 
content of the radioelements, uranium, thorium, and potassium. It is 
well-known that the uranium content is related to the total organic 
content of the shale. On the other hand, the potassium content is 
reflective of the silicate portion of the rock and most likely is a 
measure of the clay content of the rock. Work devoted to interpreta- 
tion of stratigraphic data is also reported along with efforts devoted 
to geologic evaluation and data base management. (JRD) 


39251 (UCID—16911-77-4) Hydrogeochemical and stream-sedi- 
ment reconnaissance survey of the National Uranium Resource Evalu- 
ation (NURE) Program: western United States. Quarterly progress 
report, October—December 1977. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1 Apr 1978. Contract W-7405- 
ENG-48. 16p. Dep. NTIS, PC A02/MF AOl1. 

During the past quarter, weather and the death of a contrac- 
tor stopped four field projects that were in progress. Revisits to 
these areas are planned for spring. A 6500-km? (2500-mi?) reconnais- 
sance project in southern Nevada was completed and site selection 
and planning for three field projects that will cover 168,000 km? in 
Nevada and Arizona in the spring and summer of 1978 was finished. 
Groundwater programs in Nevada, Arizona, and Washington are 
continuing on schedule. Orientation sampling in Idaho and Arizona 
was completed, and plans for a southern California study early next 
quarter were finalized. Sediment processing contractors performed 
acceptably. Neutron activation analysis of routine samples began. In 
spite of start-up problems, nearly 1200 samples were analyzed. Final 
raw-data reports for two orientation studies in Nevada were pre- 
pared and work began on three others. Computer codes were 
written to provide interactive generation of multiparameter correla- 
tion plots and tables. 


39252 Geophysical and geochemical exploration. Bartz, G.L. (to 
Phillips Petroleum Co.). US Patent 4,081,675. 28 Mar 1978. Filed 
date 8 Nov 1976. 8p. 

The analysis of formation samples from drill cuttings for Po- 
210 allows the tracing and detection of possible uranium deposits 
from a larger distance. Furthermore, in connection with chemical 
uranium analysis and equivalent uranium analysis from gamma-ray 
countings, anomalies such as multiple bodies and the existence of 
bodies in disequilibrium can be detected. 


39253 Palaeomagnetism and uranium exploration. Corner, B. 
(Atomic Energy Board, Pelindaba, Pretoria (South Africa). Geology 
Div.). Nucl. Act.; No. 18, 14-17(Jan 1978). 

Studies conducted at Pelindaba have shown that the magnetic 
method can be successfully applied in the Damara mobile belt for 
delineating primary uranium target areas. This application holds 
exciting possibilities for locating further uranium deposits both local- 
ly and in other mobile belts throughout the world. 


39254 Extraction of uranium ions from water: a rapid and conve- 
nient method using prepackaged ion exchange resins. Parslow, G.R.; 
Dwairi, I. (Univ of Regina, Sask). J. Geochem. Explor.; 8: No. 3, 541- 
547(Dec 1977). 

lon exchange resins are used successfully, in an alternative 
approach using resin packages, to extract and concentrate uranium 
ions from aqueous solutions. The “package” is a teabag--convenient, 
cheap, disposable, and readily sealed. The method combines simplic- 
ity, speed and economy with excellent precision and detection limits. 
Although the packaging procedure was designed specifically for the 
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extraction of uranium from natural waters under field conditions, the 
method can be modified to extract elements other than uranium and 
presents a viable alternative to resin columns in a standard labora- 
tory. 12 refs. 


39255 Role of semipermeable membranes in the formation of 
certain vanadium-uranium deposits. Spirakis, C.S. (US Geol Surv, 
Denver, Colo). Econ. Geol.; 72: No. 8, 1442-1448(Dec 1977). 

The Rifle-Garfield vanadium-uranium deposit, Garfield 
County, Colorado, is believed to have formed at an interface be- 
tween a carbonate solution and a sulfate solution. Vanadium-silicate 
minerals in the ore appear to have acted as a semipermeable mem- 
brane which maintained the solution interface for a long enough time 
for the ore to develop. Selective diffusion through the membrane 
resulted in concentration gradients and pH changes on both sides of 
the growing ore deposit. Mineralogical zones of the deposit and 
alteration associated with the ore formed in response to the changes 
in the chemical conditions generated by the membrane. 20 refs. 


39256 From exploration to operation: overview of Bear Creek 
uranium project. Davis, J.F. (Rock Mt Energy Co). Min. Congr. J.; 
63: No. 12, 23-27(Dec 1977). 

The deposits at Bear Creek, as elsewhere in the southern 
Powder River Basin, are typical roll-front type deposits. Uranium 
was transported to the sites of deposition by alkaline groundwaters, 
which distinctively altered the channel sandstone conduits. As the 
orebodies were approached, the alteration changed from the pink 
hematite staining to a rusty limonite stain. The best mineralization 
occurs in a “C”-shaped roll at the contact between altered sandstone 
and finer-grained gray unoxidized sandstone. The tailings manage- 
ment, reclamation and stabilization plans are designed to be a walk- 
away system. Tailings will be “sandwiched” between clay layers and 
covered with overburden. Topsoil will then be brought in and the 
entire area revegetated. 


39257 Variation of uranium, thorium and potassium contents in 
the granitic rocks of Hyderabad, Andhra Pradesh; a preliminary study. 
Padma Kumari, V.M.; Venkat Rao, N.; Sitaramayya, S.; Bhimasan- 
karam, V.L.S. (Osmania Univ., Hyderabad (India). Centre of Explo- 
ration Geophysics). Indian J. Earth Sci.; 4: No. 2, 192-196(Jul 1977). 

Gamma ray spectrometric analyses of 29 samples representing 
four different types of granites in and around Hyderabad indicate 
relatively high uranium and thorium concentrations in these rocks 
compared to the average granites. The different types of granites in 
this area have conspicuous differences in their radioactivity, with the 
pyroxene granites and the grey granites having lower U and Th 
values than the pink alaskites and coarse porphyritic granites. The 
pink alaskites exhibit large variations in uranium, while the porphyri- 
tic granites are characterized by wide variations of thorium. 


39258 International cooperation in uranium prospecting and 
mining. Valvoda, Z. Jad. Energ.; 23: No. 5, 193-195(May 1977). (In 
Czech). 

A survey is given of agreements on cooperation in uranium 
prospecting and mining, concluded by Japan, FRG, and France and 
certain developing countries. 


39259 High-resolution gamma-ray spectrometry in uranium ex- 
ploration. Moxham, R.M.; Tanner, A.B. J. Res. U.S. Geol. Surv.; 5: 
No. 6, 783-795(1977). 

Sedimentary-type uranium deposits accumulate at favorable 
sites along a migration path which may be kilometers in length. 
Their source is a large volume of rock from which the uranium has 
been leached. The geochemical mobilities and half lives of uranium 
and its daughter products vary widely so that they are transported 
from the source rocks, at different rates, along the migration path to 
their ultimate site. The radioactive disequilibrium resulting from this 
process has been well documented in the immediate vicinity of ore 
deposits, and disequilibrium is commonly recorded on gamma-ray 
logs up the hydraulic gradient from uranium ore. High-resolution 
gamma-ray spectrometry provides a means of investigating the dis- 
equilibrium associated with uranium leaching and migration. Direct 
measurement of uranium can be made by this method, and the 
equivalent weight percent can be determined for six of the seven 
daughter-product decay groups that characterize the state of radio- 
active equilibrium. The technique has been used quantitatively in 
laboratory studies, where the results compare favorably with radio- 
chemical analyses; field experiments suggest that semiquantitative 
data may be obtained at the outcrop. 13 refs. 


39260 Frontier areas and exploration techniques. Frontier urani- 
um exploration in the South-Central United States. Campbell, M.D.,; 
Biddle, K.T. (Rice Univ., Houston, TX). pp 3-44 of Geology of 
alternate energy resources in the South-Central United States. 
inh M.D. (ed.). Houston, TX; Houston Geological Survey 
Selected areas of the South-Central United States outside the 
known U trends of South Texas have a largely untested potential for 
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the occurrence of significant U mineralization. These areas, under- 
lain by Tertiary and older sediments, include parts of Texas, Oklaho- 
ma, Arkansas, Louisiana, Mississippi and Alabama. The commonly 
accepted criteria employed in U exploration are applicable to these 
frontier areas but special consideration must also be given to the 
atypical geologic aspects of such areas as they may apply to relative- 
ly unique types of U mineralization or to the development of special 
exploration criteria for common types of roll-front and fault-and 
dome-related uranium mineralization. The procedures used in evalu- 
ating frontier areas should be based on comprehensive evaluations 
involving: (1) location and analysis of potential source rocks (e.g., 
intrusive igneous rocks, bentonitic sediments, unique complexes, 
etc.); (2) definition of regional variations in the potential host sedi- 
ments (e.g. marginal marine to nonmarine environments of deposi- 
tion); (3) review of all available radiometric data in Tertiary or older 
rocks; (4) local groundwater sampling; (5) widely spaced reconnais- 
sance (or stratigraphic) drilling, coring and borehole geophysical 
logging to define favorable sedimentary facies and to establish the 
specific lithologic character of the sediments; and (6) detailed petro- 
graphic evaluation of all available samples to define the environment 
of deposition and diagenetic history of “favorable” sediments. If 
procedures produce favorable results, an expanded exploration pro- 
gram is justified. Depths up to 3,000 feet should be anticipated if up- 
dip information is favorable. Selected areas are discussed that have: 
(1) favorable source and host rocks;(2) favorable age; (3) favorable 
regional and local structure; and (4) radiometric characteristics fa- 
vorable for U mineralization of potentially economic grade and 
reserves in the areas. 


39261 Trend areas and exploration techniques. South-Texas ura- 
nium: geologic controls, exploration techniques, and potential. Dickin- 
son, K.A.; Duval, J.S. (Geological Survey, Denver). pp 45-66 of 
Geology of alternate energy resources in the South-Central United 
States. Campbell, M.D. (ed.). Houston, TX; Houston Geological 
Survey (1977). 

Host rocks for uranium in the South-Texas Coastal Plain are 
Tertiary sedimentary rocks that dip gently to the southeast toward 
the Gulf of Mexico and into the Gulf Coast geosyncline. The 
uranium host rocks are mainly porous sandstone units found in the 
upper Eocene Whitsett Formation, the Oligocene Frio clay, and the 
Miocene Catahoula Tuff and Oakville Sandstone. The primary 
source of uranium in the South Texas deposits was probably the 
Catahoula Tuff. The uranium was dissolved under mildly alkaline, 
oxidizing conditions accompanying the semi-arid climate that was 
apparently predominant throughout the late Tertiary in the South 
Texas area. The dissolved uranium was transported in streams or 
underground conduits to an area of strong chemical reduction, 
where it was precipitated. Uranium deposits in South Texas have 
been found in three principal areas, each characterized by a different 
host rock. The principal host rocks are the Whitsett Formation in 
the Karnes County area, the Oakville Sandstone in the Live Oak 
County area, and the Catahoula Tuff in the Duval County area. The 
ore bodies are generally in the form of rolls that are elongate 
perpendicular to the direction of groundwater movement and that 
are crescent-shaped in cross-section. The wings of the crescent point 
in the direction from which the uranium-bearing groundwater came, 
which is generally updip to the northwest in the general area under 
review. The ore minerals in most of the deposits are coffinite and 
uraninite, except in the ore bodies at or near the surface in the 
oxidized zone where autunite and tyuyamunite 
predominate.Exploration techniques have generally consisted of sur- 
face mapping, drilling and logging, and airborne and surface radio- 
metric studies. 


39262 Radioactivity of mining ores and gamma readings as a 
function of collector properties of the ores. Rezvanov, R.A.; Ellanskii, 
M.M. Razved. Geofiz.; No. 70, 139-144(1976). (In Russian). 

A look is taken at natural radioactivity readings as a function 
of the clay content of sedimentary ores. The nonlinearity in the 
above relation is explained by the nonconstancy in the specific 
radioactivity of the clay cement. It is assumed that the decrease in 
specific radioactivity of the clayey material is linear in character 
with increasing content of clayey material in the ore. The depen- 
dence of the natural radioactivity readings as a function of the 
weight clay content in this case takes the form of a second-order 
parabola. This model agrees well with the experimental data. 3 
tables, 6 references. 


MINING 


REFER ALSO TO CITATION(S) 39229, 39256 


39263 Economic evaluation of in situ extraction for copper, gold, 
and uranium. Lewis, F.M.; Chase, C.K.; Bhappu, R.B. (Mountain 
States Research and Development, Tucson, AR). pp 333-348 of 
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World mining and metals technology. Vol. 1. Weiss, A. (ed.). New 
York; American Institute of Mining, Metallurgical, and Petroleum 
Engineers, Inc. (1976). 

From Proceedings of the joint MMIJ-AIME meeting; 
Denver, CO, USA (1 Sep 1976). 

See CONF-7609165—P1. 

In situ extraction for copper, gold, and uranium, generally 
involves several common alternative anges and techniques. 
These include dump leaching, heap leaching, leaching of fractured 
ore in-place or bore hole mining and unit operations such as cemen- 
tation, solvent extraction, ion-exchange, or carbon-in-pulp. Since the 
metallurgical effectiveness and economics of such processes and unit 
operations are well established, it would be possible to select the 
optimum alternative for extracting either copper, gold, or uranium 
from their ores using in situ extraction technology. Efforts made to 
provide metallurgical evaluation as well as capital and operating 
costs for the various processes and unit operations are reported. 
These costs are used in preparing feasibility studies for in situ 
extraction of these metals. 


39264 (PB—274145) Operation of Lucky Mc Gas Hills Uranium 
Mill, Utah International Inc. (Lucky Mc Uranium Corporation). 
Docket no. 40-2259. Final environmental statement. (Nuclear Regula- 
tory Commission, Washington, D.C. (USA). Office of Nuclear Mate- 
rial Safety and Safeguards). Nov 1977. 210p. (NUREG—0357). 
NTIS PC A10/MF A011. 

A Final Environmental Statement for Utah International Inc. 
(Lucky Mc Uranium Corporation) related to the renewal of Source 
Material License SUA-672 for the Lucky Mc Gas Hills Uranium 
Mill located in Fremont County, Wyoming (Docket No. 40-2259) 
has been prepared by the Office of Nuclear Material Safety and 
Safeguards. This statement provides (1) a summary of environmental 
impacts and adverse effects of the proposed action, and (2) a 
consideration of principal alternatives. Also included are comments 
of governmental agencies and other organizations on the Draft 
Environmental Statement for this project, and staff responses to 
these comments. The NRC has concluded that, after weighing the 
environmental, economic, technical, and other benefits of the Lucky 
Mc Gas Hills Uranium Mill against environmental and other costs 
and considering available alternatives, the action called for is the 
renewal of the source material license, subject to conditions stipulat- 
ed in the license. 


39265 Economic evaluation of in situ extraction of uranium. 
Chase, C.K.; Winters, H.J.; Bhappu, R.B. (Mountain States Research 
and Development, Tucson, AZ). In Situ; 2: No. 1, 49-63(1978). 

In situ extraction of uranium using the “bore hole mining” 
technology is no longer an experimental technique but a viable 
process whose operational and economic parameters are well estab- 
lished. Such a technique is economically and environmentally attrac- 
tive in recovering uranium values especially from deeper lower 
grade and limited ore deposits. Like any conventional extraction 
process, the selection of this newly developed process for a given 
low grade uranium deposit is solely based upon economic evaluation 
of the project. The physical and chemical characteristics of the ore 
deposit, the grade-thickness (GT) product, expected recovery under 
in situ environment, the capital and operating cost, and the prevail- 
ing —- of U3QOs all play an important role in the overall economics 
of the project. In this paper, efforts have been made to provide a 
case history of a feasibility study concerning the in situ extraction of 
uranium from a low grade deposit using the “bore hole mining” 
technique. 


39266 Ranger: implications of environmental factors on uranium 
mining. Min. Mag.; 137: No. 6, 651, 653-658(Dec 1977). 

The Ranger uranium deposits in Australia are estimated to 
contain 100,350 tonnes of UsOs in the Nos. 1 and 3 orebodies alone. 
Six other radiometric anomalies in the area almost certainly contain 
additional recoverable uranium. The Ranger project has recently 
received the go ahead and the way in which the project is developed 
and the results of the environmental impact studies in and around 
that mine will have a substantial effect on subsequent uranium 
developments and mining practices in Australia. A review is there- 
fore presented of the mining implications of the Ranger uranium 
environmental report. Some of the environmental problem areas 
— include tailings disposal, water management, and radiation 

azards. 


39267 Cellier mines. Lesty, S. (Co Fr des Miner d’'Uranium, 
Min du Cellier). Ind. Miner. (St.-Etienne, Fr.) ; 59: No. 12, 577- 
584(Dec 1977). (In French). 

Salient features of this French uranium mine located in the 
Margeride mountains and operated by Cie Francaise des Minerais 
d’Uranium are described here. The potential for uranium in two 
main regions of the Margeride deposit is evaluated, and the mining 
methods are indicated. The Cellier deposit consists of about 1.4 
million tons of low-grade ore which contains some 2,100 tons of 
uranium, of which 1,300 tons had been already mined. This low- 
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grade ore is mined at Cellier at the daily rate of 4,000 tons. The ore 
treatment plant has a capacity for 150 tons/yr of uranium, and uses 
the leaching method. 


39268 Friction rock stabilizers in uranium mining. Scott, J.J. 
(Univ. of Missouri, Rolla). pp 3A2.1-3A2.7 of Energy resources and 
excavation technology. Wang, F.D.; Clark, G.B. (eds.). Golden, CO; 
Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

Friction rock stabilizers, trade name Split Sets, have been 
under research and development. This patented rock anchor system 
has been extensively tested in both hard rock and soft rock. Results 
obtained from field testing under soft rock conditions in uranium 
mines of the western United States are reported. The Scott Split Set 
rock anchor support system is being applied by many companies in 
the Western United States in uranium mining under the worst 
possible mining conditions with remarkable results achieved in stabi- 
lizing mine openings. It behooves the rock mechanics engineer to 
closely examine this system as a possible method of support where 
similar soft ground conditions are encountered, whether they be in 
mining or in construction applications. 


39269 Resource development/utilization. Uranium in-situ leach- 
ing in the tertiary deposits of South Texas. Hunkin, G.G. pp 67-82 of 
Geology of alternate energy resources in the South-Central United 
States. Campbell, M.D. (ed.). Houston, TX; Houston Geological 
Survey (1977). 

The development of Texas uranium deposits of Eocene, Mio- 
cene and Pliocene age by in-situ leaching methods is in progress at 
six locations in Webb, Duval and Gorge West Counties. Production 
trends are reviewed and show that a substantial increase in industrial 
activity has occurred over the past few years. Field techniques in 
preparing for development are discussed. The mineralogy, geochem- 
istry, physical qualities of the host sandstones, and local ground- 
water conditions vary with each deposit but are generally compati- 
ble with the dissolution chemistry of alkaline-type leaching agents. A 
classification is discussed which relates geologic formations, perme- 
ability, calcite, quartz, clays, pyrite, organic carbon and the commer- 
cial leaching processes. The environmental impact of subsurface 
solution mining in Bee County is explored from an industrial view- 
point. 


39270 Environmental considerations. Environmental impacts of 
uranium mining in South Texas. Kallus, M.F. (Environmental Protec- 
tion Agency, Houston, TX). pp 83-109 of Geology of alternate 
energy resources in the South-Central United States. Campbell, 
M.D. (ed.). Houston, TX; Houston Geological Survey (1977). 

Recent investigations of uranium mining and milling activities 
in the Grants Mineral Belt of New Mexico revealed serious environ- 
mental problems associated with these activities. An investigation 
was undertaken in the South Texas Uranium Belt to determine 
whether or not similar or other environmental problems existed. The 
study describes: (1) the history of uranium mining and milling in 
South Texas, (2) the area economy and demography, (3) the occur- 
rence of uranium ore and (4) the regulatory aspects of uranium 
mining and milling in South Texas. The commercial recovery and 
processing of uranium in this area is described in some detail. 
Exploration, open pit mining, in-situ solution mining and processing 
techniques for “yellowcake” (UsOs), the uranium product of the 
area, are discussed. The state and federal regulations pertinent to 
uranium mining and milling are summarized. Finally, the environ- 
mental effects of these activities are discussed and conclusions and 
recommendations are drawn. 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 39256, 39266, 39362, 39367 


39271 (BM-RI—8280) Design requirements for uranium ion ex- 
change from ammonium bicarbonate solutions in a fluidized system. 
Traut, D.E.; Nichols, I.L.; Seidel, D.C. (Bureau of Mines, Boulder 
City, Nev. (USA). Boulder City Metallurgy Engineering Lab.; 
Bureau of Mines, Salt Lake City, Utah (USA). Salt Lake City 
Metallurgy Research Center). 1978. 32p. of Mines, Washington, DC. 

A fluidized countercurrent ion-exchange system was devel- 
oped, operated, and evaluated. The system consisted of integrated 
multiple-compartment absorption and elution columns in which the 
solution flows were continuous except for short periods when resin 
increments were withdrawn. The exchange of uranyl carbonate 
between a simulated in situ uranium leach liquor and a strong-base 
ion-exchange resin together with the subsequent elution with an 
ammonium chloride solution was studied. The effects of the number 
of sections, section height, amount of resin withdrawal, solution flow 
rate, and column diameter were investigated. The kinetic and equi- 
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librium relationships for the absorption and elution steps were also 
examined. The experimental data indicate a strong interdependence 
between variables. Solution retention time appears to be a major 
limiting variable in the absorption process, while resin residence time 
is the determining factor in the elution process. The column was 
efficient over a range of conditions, but close control was needed for 
optimum operation. 30 figures. 


39272 (IS-T—811) Precipitation kinetics of a continuous precipi- 
tator, with application to the precipitation of ammonium polyuranate. 
Hoyt, R.C. (Ames Lab., Iowa (USA)). Apr 1978. Contract W-7405- 
ENG-82. 158p. Dep. NTIS, PC A08/MF AO1. 

Thesis. 


A mathematical model describing the kinetics of continuous 
precipitation was developed which accounts for crystal nucleation, 
crystal growth, primary coagulation, and secondary coagulation. 
Population density distributions, average particle sizes, dominant 
particle sizes, and suspension density fractions of the crystallites, 
primary agglomerates, and secondary agglomerates leaving the con- 
tinuous precipitator can be determined. This kinetic model was 
applied to the continuous precipitation of ammonium polyuranate, 
which consists of: (1) elementary crystals, (2) clusters or primary 
coagulated particles, and (3) agglomerates or secondary coagulated 
particles. The crystallites are thin, submicron, hexagonal platelets. 
The clusters had an upper size limit of about 7 p» in diameter and 
contained numerous small voids (less than 0.3 pm) due to the 
packing of the crystallites. The agglomerates had an upper size limit 
of about 40 ym in diameter and contained large voids (approximate- 
ly 1 pm). The particle size distribution and particle structure of the 
ammonium polyuranate precipitate can be controlled through proper 
regulation of the precipitation conditions. The ratio of clusters to 
agglomerates can be best controlled through the uranium concentra- 
tion, and the cohesiveness or internal bonding strength of the parti- 
cles can be controlled with the ammonium to uranium reacting feed 
mole ratio. These two conditions, in conjunction with the residence 
time, will determine the nucleation rates, growth rates, and size 
distributions of the particles leaving the continuous precipitator. 
With proper control of these physical particle characteristics, the use 
of pore formers, ball-milling, and powder blending can probably be 
eliminated from the nuclear fuel fabrication process, substantially 
reducing the cost. 


39273 (KY—685) Process and effluent control of fluorine and 
fluoride gases in the conversion of uranium ores to uranium hexafluor- 
ide by gas chromatography. Carpenter, K.W. (Paducah Gaseous 
Diffusion Plant, Ky. (USA)). 28 Feb 1978. Contract W-7405-ENG- 
26. 28p. Dep. NTIS, PC A03/MF AO1. 

A brief description of the process and equipment involved in 
the conversion of UO; to UF¢ at the Paducah Gaseous Diffusion 
Feed Plant is given. The applications of specially designed corrosive 
gas chromatographs in analyzing and controlling critical stages in 
the process are described. Information is presented on the design and 
construction of the chromatographs. Special features include unique 
methods of simultaneously determining PPM concentrations of UF. 
and % levels of F2 and air components in a minimum time, and 
determining O2, No, F2, and HF concentrations in a single analysis. 
A description of specially coated teflon columns, selective sample 
component converters, and selective trapping systems used to re- 
solve very difficult problems usually associated with the analyses of 
corrosive gases such as F2, HF, and UF, is presented. 


39274 Another U card in hand. Newby-Fraser, A.R. (Atomic 
Energy Board, Pelindaba, Pretoria (South Africa). External Rela- 
tions Div.). Nucl. Act.; No. 18, 3-8(Jan 1978). 

With the rise in uranium and gold prices and a predicted 
uranium shortage in the Western world, the ERGO project to 
recover these materials from old slimes dams is an example of 
outstanding entrepreneurial acumen, waste recycling and environ- 
mental recovery. 


39275 Laboratory-scale bacterially assisted leaching of Canadian 
uranium ores. Manchee, R.J. (Microbiol Res Establ, Salisbury, Wilt- 
shire, Engl). Inst. Min. Metall., Trans., Sect. C; 86: C126-C133(Sep 
1977). 

The optimal conditions for a bacterially assisted ferric iron 
leach of Canadian Elliot Lake uranium ore were determined batch- 
wise in small glass columns and, subsequently, a laboratory-scale 
semi-continuous plant was constructed. The bacteria oxidized the 
ferrous iron to the ferric form and the reoxidized liquor was recy- 
cled through fresh ore. Uranium recovery exceeded 94% over a 
period of several months of operation and the process is presented as 
a possible alternative to the conventional slurry leach. 16 refs. 


39276 Microbiological leaching of ores and concentrates. Gupta, 
R.C.; Nandi, M.M.; Sant, B.R. (Regional Research Lab., Bhubanes- 
war (India)). J. Sci. Ind. Res.; 36: No. 3, 125-134(Mar 1977). 

Research and development work in the last few years has 
clearly demonstrated that microbes, particularly Thiobacillus fer- 
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rooxidans, play a significant role in solubilizing many non-ferrous 
metals from their ores and concentrates. Uranium is one of the 
metals which respond well to bacterial leaching. Biochemical routes 
have the advantage of low operational and capital investment costs 
and their application to ore concentrates is a significant advance in 
the possible commercialization of such processes. Developments in 
bacterial leaching of ores and minerals during 1973-1974 have been 
reviewed. 


ENRICHMENT 


39277 (KF K—2466) Influence of process gas temperature on the 
uranium isotope separation in the separation nozzle. Berkhahn, W.; 
Bley, P.; Breton, H.; Ehrfeld, W. (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Inst. fuer Kernverfahrenstechnik). Jun 1977. 
36p. (In German). Dep. NTIS (US Sales Only), PC A03/MF AOI1. 

The influence of temperature on the separation of the urani- 
um isotopes in the separation nozzle was investigated experimentally 
in a temperature range between 23°C and 130°C, using an H2/UF¢ 
mixture as a process gas. The measurements show that the optimum 
inlet pressure Psub(o)* for isotope separation increases with the 
absolute temperature T of the gaseous mixture (psub(o)* approxi- 
mately Tsup(1.4) *~ sup(0.2)). Moreover, a slight increase of the 
elementary effect epsilon sub(A) of isotope separation occurs (epsi- 
lon sub(A) approximately Tsup(0.12) * - sup(0.05)). The temperature 
dependence of separation can be described accurately by model 
calculations which are based on the gas kinetic scaling relations of 
transport phenomena. The calculations are not restricted by the 
nozzle geometry and the composition of the gaseous mixture, respec- 
tively. The specific expenditure of the separation nozzle process 
might be reduced by inserting the separation nozzle elements in the 
hot part of the separative stage, i.e. upstream of the gas cooling 
system. Increase of the temperature of the separation nozzle systems 
from 40°C to 120°C, for instance, would decrease by about 5% (+- 
2%) the specific energy consumption, by about 31% (+- 5%) the 
—— suction volume, and by about 23% (+- 7%) the specific slit 
length. 


39278 Optimal set of selected uranium enrichments that mini- 
mizes blending consequences. Nachlas, J.A.; Kurstedt, H.A. Jr.; 
Lobber, J.S. Jr. (Virginia Polytechnic Inst. and State Univ., Blacks- 
burg). Nucl. Technol.; 36: No. 3, 328-335(Dec 1977). 

Identities, quantities, and costs associated with producing a 
set of selected enrichments and blending them to provide fuel for 
existing reactors are investigated using an optimization model con- 
structed with appropriate constraints. Selected enrichments are re- 
quired for either nuclear reactor fuel standardization or potential 
uranium enrichment alternatives such as the gas centrifuge. Using a 
mixed-integer linear program, the model minimizes present worth 
costs for a 39-product-enrichment reference case. For four ingredi- 
ents, the marginal blending cost is only 0.18% of the total direct 
production cost. Natural uranium is not an optimal blending ingredi- 
ent. Optimal values reappear in most sets of ingredient enrichments. 


39279 Isotopic enrichment of uranium hexafluoride. Ward, J.C. 
(to Australian Atomic Energy Commission, Coogee). Australian 
Patent 482,307/B/. 31 Mar 1977. Filed date 18 Mar 1974. 12p. 

In the process described, uranium hexafluoride and a certain 
amount of tungsten hexafluoride are mixed in set conditions of 
temperature and pressure to form a liquid solution. The conditions 
are then altered to cause a solid phase and a gaseous phase to be 
yielded, the solid phase being enriched in respect of uranium 235 and 
the gaseous phase being depleted in respect of the isotope. The solid 
phase is then separated from the gaseous phase for further enrich- 
ment. 


GASEOUS DIFFUSION 


39280 (K/OA—4245) Gaseous diffusion. von Karman Institute 
for fluid dynamics 1977—1978 lecture series No. 10, aerodynamic 
separation of gases and isotopes: recent advances. von Halle, E. (Oak 
Ridge Gaseous Diffusion Plant, Tenn. (USA)). 1 May 1978. Contract 
W-7405-ENG-26. 38p. Dep. NTIS, PC A03/MF AOI. 

After an introduction with a historical survey of the gaseous 
diffusion process, the process is described in detail and equations 
given for the separation factor and correction factors. Cascade 
design in new plants is considered, including the Eurodif plant at 
Tricastin, France. 3 tables, 8 figs. (DLC) 


CENTRIFUGATION 


39281 (K/PO—38) Gas Centrifuge Enrichment Plant associated 
process equipment and materials information meeting, Knoxville, Ten- 

nessee, March 27—29, 1978. (Oak Ridge Gaseous Diffusion Plant, 
Tenn. "(USA)). 27 Mar 1978. Contract W-7405-ENG-26. 230p. Dep. 
NTIS, PC Al11/MF AOl1. 
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The visual aids used in the information meeting on the Ports- 
mouth Gas Centrifuge Enrichment Plant are compiled. (LK) 


39282 (K/PO—90) Synopsis of Gas Centrifuge Enrichment Plant 
associated process equipment and materials information meeting, 
Knoxville, Tennessee, March 27—29, 1978. (Oak Ridge Gaseous 
Diffusion Plant, Tenn. (USA)). 28 Apr 1978. Contract W-7405- 
ENG-26. 34p. Dep. NTIS, PC A03/MF AO1. 

An information meeting was held to provide industry with an 
overview of specialized process equipment which will be procured 
for the Portsmouth Gas Centrifuge Enrichment Plant (GCEP). All 
identified major procurement for the project was covered, with the 
exception of the centrifuges and construction-related supplies which 
will be the subject of other meetings. A list of attendees is shown in 
Appendix A. Apendix B is a listing of prospective vendors that were 
furnished with GCEP information packages. (LK) 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 39359 


39283 Uranium dioxide calcining apparatus and method. Cole, 
E.A.; Peterson, R.S. (to Westinghouse Electric Corp.). US Patent 
4,079,120. 14 Mar 1978. Filed date 18 Dec 1973. 8p. 

This invention relates to an improved continuous calcining 
apparatus for consistently and controllably producing from calcina- 
ble reactive solid compounds of uranium, such as ammonium diuran- 
ate, uranium dioxide (UO2) having an oxygen to uranium ratio of less 
than 2.2. The apparatus comprises means at the outlet end of a 
calciner kiln for receiving hot UOz, means for cooling the UO: to a 
temperature of below 100°C and conveying the cooled UO: to 
storage or to subsequent UO, apenas apparatus where it finally 
comes into contact with air, the means for receiving, cooling and 
conveying being sealed to the outlet end of the calciner and being 
maintained full of UO, and so operable as to exclude atmospheric 
oxygen from coming into contact with any UO2 which is at elevated 
temperatures where it would readily oxidize, without the use of 
extra hydrogen gas in said means. 


39284 Absorber for gaseous tritium and process for its manufac- 
ture. Boyle, R.F.; Durigon, D.D. (to Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA)). “German(FRG) Patent 2,640,363/A/. 21 Apr 
1977. 37p. (In German). 

An absorber is described which consists of zirconium and 
zirconium alloys and which has a coating of nickel or a nickel alloy. 
This absorber should absorb gaseous tritium and store it, above all to 
be installed in nuclear reactor elements (plenum), in order to avoid 
escape of tritium into the reactor coolant. The manufacture of the 
absorber and the associated fuel elements is described in detail. 


39285 Irradiation-induced creep in fuel compacts for high-tem- 
perature reactor applications, Veringa, H.; Blackstone, R. (Stichting 
Energieonderzoek Centrum Nederland, Petten); Loelgen, R. High 
Temp. - High Pressures; 9: No. 2, 163-167(1977). 

From 2. international carbon conference ‘Carbon ‘76’; Baden- 
Baden, Germany, F.R. (27 Jun - 2 Jul 1976). 

Restrained shrinkage experiments at neutron fluences up to 3 
x 107 n cm~? DNE in the temperature range 600 to 1200°C were 
performed on three different dummy coated-particle fuel compacts 
in the high-flux reactor at Petten. The data were evaluated to obtain 
the steady-state radiation creep coefficient of the compacts. It was 
found that, for the materials investigated, the creep coefficient is 
temperature dependent, but no clear relationship with Young's mo- 
dulus could be established. Under certain conditions this irradiation- 
induced plasticity influences the elastic properties, with the con- 
comitant increase of the creep coefficient. This effect coincides with 
the formation and further opening up of cracks due to stresses 
caused by irradiation-induced shrinkage of matrix material. 


39286 Improvement of properties of sinterable uranium dioxide 
powders. Soni, N.C.; Moorthy, V.K. (Bhabha Atomic Research 
Centre, Bombay (India). Metallurgy Div.). Trans. Indian Ceram. 
Soc.; 26: No. 2, 26-31(1977). 

UO, powders prepared by calcination of ADU at 500°C are 
very active and have a low optimum sintering temperature. Howev- 
er, these powders are fluffy and have poor flow and packing 
characteristics. With a view to optimizing the packing properties 
while still retaining the sinterability, the powders were heated for a 
very short duration (1 s to 5 min) in the temperature range of 900°- 
1400°C, so that essentially only the surface characteristics were 
changed without any significant effect on the crystallinity of the 
powders. Sintering studies were carried out with these flash heated 
powders in the temperature range of 1200°-1600°C in hydrogen 
atmosphere, and compared with those of the untreated powders. It 
was found that flash heated powders retain their sinterability and 
have better flow and packing characteristics. 
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39287 Role of powder metallurgy industry in the development of 
atomic energy. Kondal Rao, N. (Nuclear Fuel Complex, Hyderabad 
(India)). PMAI News Lett.; 2: No. 4, 9-11(Sep 1976). 

The powder metallurgy (PM) technique is now widely used 
for the fabrication of a variety of nuclear materials which are listed. 
An account of the successful application of PM technique and the 
equipment developed for its application in India for the fabrication 
of various nuclear materials is given. The advantages of PM tech- 
nique for fabricating nuclear materials are mentioned. 


39288 Precautions for preventing criticality at plutonium fuel 
treatment facilities. Deworm, J.P.; Fieuw, G. (Centre d'Etude de 
l’Energie Nucleaire, Mol (Belgium)); Cank, H. de (Belgonucleaire, 
Dessel, Belgique). pp 397-408 of Design of and equipment for hot 
laboratories. Vienna; IAEA (1976). (In French) 

From Symposium on the design of and equipment for hot 
laboratories; Otaniemi, Finland (2 Aug 1976). 

See CONF-760811—. 

Four criticality accidents took place between 1958 and 1964 
at fuel processing plants using wet methods. So far accident of this 
type has taken place at production units where fissionable material is 
used. The prevention of criticality is one of the major concerns of 
the officials in charge of the plutonium fuel research laboratories 
operated at the Mol Nuclear Energy Study Centre by the SCK/ 
CEN-Belgonucleaire Association. The means of preventing such an 
accident are of three types: introducing different types of treatment 
in well-defined work units; thorough analysis of planned experiments 
or fabrication programmes to determine the sub-criticality factors; 
application of technical and administrative procedures which ensure 
that the facilities are always sub-critical during the treatment and 
storage of fissionable materials. The installation includes a detection 
and warning system and provision is made for the immediate evacua- 
tion of staff should a crticality incident occur. The effects of a 
critical excursion on the building have been assessed. 


39289 External radiation and radioactive contamination control 
in a plant for fabricating plutonium-bearing fuel. Hagenberg, W. 
(Alpha Chemie und Metallurgie G.m.b.H. (ALKEM), Hanau (Ger- 
many, F.R.)). pp 461-464 of DESign of and equipment for hot 
laboratories. Vienna; IAEA (1976). 

From Symposium on the design of and equipment for hot 
laboratories; Otaniemi, Finland (2 Aug 1976). 

See CONF-760811—. 

In designing and operating a plant manufacturing plutonium- 
containing fuel, additional requirements and regulations must be 
considered in order to take into account the considerable radiologi- 
cal hazard of plutonium. This paper describes some essential meas- 
ures, which are absolutely necessary for the safe handling of plutoni- 
um, especially the control and supervision of external exposure and 
measures to avoid contamination and the incorporation of plutoni- 
um. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 39310, 39321, 39322, 39354, 
39360, 39361, 40572, 41188, 41404 


39290 (CONF-780223—3) Review of thorium fuel reprocessing 
experience. Brooksbank, R.E.; McDuffee, W.T.; Rainey, R.H. (Oak 
Ridge National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG- 
26. 17p. NTIS, MF AOl1. 

From 84. AIChE national meeting; Atlanta, GA, USA (24 
Feb 1978). 

Portions of document are illegible. 

The review reveals that experience in the reprocessing of 
irradiated thorium materials is limited. Plants that have processed 
thorium-based fuels were not optimized for the operations. Previous 
demonstrations of several viable flowsheets provide a sound techno- 
logical base for the development of optimum reprocessing methods 
and facilities. In addition to the resource benefit by using thorium, 
recent nonproliferation thrusts have rejuvenated an interest in thor- 
ium reprocessing. Extensive radiation is generated as the result of 
82U-contamination produced in the *°°U, resulting in the remote 
operation and fabrication operations and increased fuel cycle costs. 
Development of the denatured thorium flowsheet, which is current- 
ly of interest because of nonproliferation concerns, represents a 
difficult technological challenge. 


39291 (DOE/ET—0040/1) Barnwell Nuclear Fuels Plant appli- 
cability study. Volume I. Summary of major findings and conclusions. 
(Department of Energy, Washington, D.C. (USA)). Apr 1978. 3p. 
Dep. NTIS, PC A04/MF AO1. 

Description and status of the Barnwell Nuclear Fuels Plant 
(BNFP) and related fuel cycle facilities, alternative uses of the 
BNFP other than reprocessing, alternative uses of the BNFP in 
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reprocessing modes, resource utilization and U.S. national security, 
and ownership/management options are discussed. (LK) 


39292 (DOE/ET—0040/4) Barnwell Nuclear Fuels Plant appli- 
cability study. Executive summary. (Department of Energy, Wash- 
ington, D.C. (USA)). Apr 1978. 21p. Dep. NTIS, PC A02/MF AO1. 

A study was conducted of the Barnwell Nuclear Fuels Plant 
in South Carolina to determine if that facility can be utilized in 
support of the nonproliferation objectives of the United States; and 
for activities contributing to the International Nuclear Fuel Cycle 
Evaluation to be carried out under contract at the Barnwell plant. 
One of the conclusions of this study is that there is nothing to 
support modification of the Presidential decision that the BNFP 
receive neither Federal encouragement nor funding for its comple- 
tion on a reprocessing facility. (LK) 


39293 (DOE/ET—0042/2) Barnwell Nuclear Fuels Plant appli- 
cability study. Volume II. BNFP: utilization alternatives, evaluations, 
and conclusions. (Department of Energy, Washington, D.C. (USA)). 
Apr 1978. 255p. Dep. NTIS, PC A12/MF A01. 

Descriptions and status of the Barnwell anagem facility 
and related fuel cycle facilities are given. Alternative uses other than 
reprocessing, evaluation of uses for reprocessing alternatives, re- 
source utilization and its relationship to U.S. security objectives, and 
evaluation of ownership-management options are discussed. (LK) 


39294 (GA-A— 14642) General Atomic reprocessing pilot plant: 
description and results of initial testing. (General Atomic Co., San 
Diego, Calif. (USA)). Dec 1977. Contract EY-76-C-03-0167-053. 
277p. NTIS, MF AO1. 

Portions of document are illegible. 

In June 1976 General Atomic completed the construction of a 
reprocessing head-end cold pilot plant. In the year since then, each 
system within the head end has been used for experiments which 
have qualified the designs. This report describes the equipment in the 
plant and summarizes the results of the initial phase of reprocessing 
testing. 


39295 (ICP—1147) Pilot plant verification of operating condi- 
tions for the Rover Secondary Burner. Westra, A.G. (Idaho Chemical 
Corp., Idaho Falls (USA)). Mar 1978. Contract EY-76-C-07-1540. 
34p. Dep. NTIS, PC A03/MF AO1. 

Pilot plant verification of operating conditions for the flui- 
dized bed combustion of graphite in the Rover Fuels Processing 
Facility Secondary Burner is described. Operating temperature, filter 
blowback frequency, fluidizing gas composition, ash elutriation time, 
and Us3Oxs to AlsOs ratio in the burner bed were studied. A startup 
procedure and a graphite burnout procedure for initial checkout of 
the Rover Secondary Burner are recommended. 


39296 (ORNL/NUREG/TM— 146) Effect of fuel recycling on 
radioactivity and thermal power of high-level wastes. Wachter, J.W. 
(Oak Ridge National Lab., Tenn. (USA)). Oct 1977. Contract W- 
7405-ENG-26. 49p. Dep. NTIS, PC A03/MF AO1. 

The radioactivity and thermal power of high-level and pluto- 
nium-bearing wastes from the nuclear fuel cycle have been calculat- 
ed for the years 1975 to 2005 using the rate of generation of such 
wastes projected for the Generic Environmental Statement on 
Mixed Oxide Fuel (NUREG-0002). Three modes of fuel recycle are 
considered: (1) no recycle, (2) uranium recycle, and (3) prompt 
uranium and plutonium recycle. These cases are compared with a 
respect to radioactivity and thermal power of the generated waste, 
the waste shipments, and the accumulated inventories at reactor 
sites, reprocessing facilities, and ultimate disposal sites. 


39297 (ORNL/TM—6292) Simultaneous analysis of uranium 
and nitrate. Bostick, D.T. (Oak Ridge National Lab., Tenn. (USA)). 
Apr 1978. Contract W-7405-ENG-26. 39p. . 

A direct spectrophotometric method has been developed for 
the determination of 20 to 200 g/1 of uranium in the presence of 3 to 
5 M nitric acid. A dual-wavelength analysis is used to eliminate the 
enhancing effect of nitrate ion on the uranium visible spectra. The 
precision and accuracy of the simultaneous analysis of uranium and 
nitrate were compared using combinations of the four uranium 
wavelength maxima, occurring at 426, 416, 403 and 359 nm. Calcula- 
tions based on 426 and 416 nm data yielded the most accurate results. 
The calculated relative standard deviation of uranium and nitrate 
concentrations was 5.4 percent and 15.5 percent, respectively. The 
photometric procedure is slightly affected by temperature; an in- 
crease of one degree centigrade results in a 0.2 g/l] overestimation of 
uranium concentration. Because the method is non-destructive, it is 
directly applicable to the continuous in-line analysis of dissolved 
uranium in aqueous fuel reprocessing streams. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 41267, 41269 
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39298 (SAND—78-0150C) Department of Energy (DOE) trans- 
portation system for nuclear materials and the role of state law 
enforcement agencies. Jones, J.M.; Hoover, T.W. (Department of 
Energy, Albuquerque, N.M. (USA). Albuquerque Operations Office; 
Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. Contract CY-76- 
C-04-0789. 5p. (CONF-780516—2). Dep. NTIS, PC A02/MF AOl1. 

From Conference on crime countermeasures; Lexington, KY, 
USA (15 May 1978). 

The Department of Energy has been assigned the responsibili- 
ty for the safe and secure movement of strategic quantities of 
government-owned special nuclear material as well as classified 
material. To accomplish this mission, a transportation system has 
been developed which takes advantage of advanced technology and 
other features to reduce vulnerability to terrorists. The system 
consists of a careful balance of specially-trained personnel, proce- 
dures and sophisticated equipment. These, in combination, generally 
allow the system to be self-sufficient. However, should the need 
arise, DOE will request assistance from state law enforcement agen- 
cies. The primary contact for assistance is the state police or high- 
way patrol. DOE, with the assistance of Sandia Laboratories, has 
surveyed state police agencies throughout the nation. A data base 
has been created which includes the results of these surveys and a 
numerical description of DOE transportation routes. This data base, 
along with a Response’ model developed by Sandia Laboratories, 
allows projections of officer availability to be made for all of DOE's 
routes. This paper will describe the DOE Transportation System, 
the role of state law enforcement agencies in support of the system, 
the nationwide state policy survey, and the operation of the response 
computer model. 


39299 Risks in transporting materials for various energy indus- 
tries. Rhoads, R.E.; Johnson, J.F. (Battelle Pacific Northwest Labs., 
Richland, WA). Nucl. Saf; 19: No. 2, 135-149(1978). 

Battelle Pacific Northwest Laboratories (PNL) is currently 
conducting a research program sponsored by the Energy Research 
and Development Administration to assess the risks in transporting 
energy materials. The objective of this program is to use a consistent 
methodology to assess the risks of transporting materials for energy 
systems which are currently in use and for those which are being 
developed or — for the future. This article briefly reviews the 
background of risk assessment, describes the risk-assessment method- 
ology used in PNL’s Transportation Safety Studies Program, sum- 
marizes the work to date, and outlines future programs. 


39300 Transportation of radioactive materials by rail. Final envi- 
ronmental impact statement. Washington, DC; Interstate Commerce 
Commission (1977). 184p. 

Laws and regulations are briefly reviewed. Radiological ef- 
fects of exposure to spent fuel and radioactive wastes are ‘ 
The impact of transporting these commodities in special train service 
as opposed to regular train service is analyzed. Alternatives are 
examined. (DLC) 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 39228, 40571 


39301 (CONF-760688—5, pp 80-99) Canadian uranium supply 
situation. Runnalls, O.J.C. (Department of Energy, Mines and Re- 
sources). [nd]. 

From 16. annual meeting on control of reactor radiation 
fields; Toronto, Ontario, Canada (13 Jun 1976). 

In Nuclear energy and society. Volume IV. Nuclear energy 
and the industry (Part 1). 

A uranium export policy was issued by the Minister of 
Energy, Mines and Resources in Sep 1974 to ensure that the Canadi- 
an nuclear program would be protected for the long term with 
domestic uranium supplies. A Uranium Resource Appraisal Group 
was established within EMR at that time to uniformly assess reserves 
on a national basis annually. The results from that assessment permit 
an annual domestic reserve allocation to be assigned to each of the 
producing companies and a fifteen year forward fuel supply require- 
ment to be defined for each of the uranium consuming utilities. The 
first report of the Appraisal Group was issued in August 1975. The 
second has just been released and pertinent data from it are included 
in this paper. Several other aspects of uranium policy affecting 
exploration and mining are discussed and their impact on the avail- 
ability of future supplies is assessed. 


39302 Ground for concern. Australia’s uranium and human sur- 
vival. Elliot, M. Melbourne, Australia; Friends of the Earth, Austra- 
lia (1977). 235p. 

The book contains a number of articles which propose that 
Australia should not mine and export its uranium in order to influ- 
ence the nuclear establishment against uncontrollable proliferation. 
Topics covered include: uranium mining in Australia, reactor safety, 
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nuclear wastes, nuclear weapons proliferation, nuclear theft and the 
politics of the nuclear industry. 


39303 Uranium: a fair trial. Both sides of the uranium debate as 
presented in the ALP discussion kit. Manning, A. (ed.). Canberra, 
Australia; Australian Labour Party (1977). 106p. 

This book is the Australian Labour Party's contribution to the 
nuclear debate in this country and throughout the democratic world 
and contains a balanced assessment of all the main arguments both in 
favour of and against the mining and export of Australian Uranium. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 39351, 41185 


39304 (UCRL—80927) Determination of performance criteria 
for high-level solidified nuclear waste from the commercial nuclear 
fuel cycle: a probabilistic safety analysis. Heckman, R.A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 21 Mar 1978. 
Contract W-7405-ENG-48. 13p. (CONF-780507—9). Dep. NTIS, 
PC A02/MF AOl. 

From Probabilistic analysis of nuclear reactor safety; Los 
Angeles, CA, USA (8 May 1978). 

To minimize the radiological risk from the operation of a 
waste management system for the safe disposal of high-level waste, 
performance characteristics of the solidified waste form must be 
specified. The minimum waste form characteristics that must be 
specified are the radionuclide volatilization fraction, airborne partic- 
ulate dispersion fraction, and the aqueous dissolution characteristics. 
The results indicate that the pre-emplacement environs are more 
limiting in establishing the waste form performance criteria than the 
post-emplacement environs. The actual values of expected risk are 
sensitive to modeling assumptions and data base uncertainties. The 
transportation step appears to be the most limiting in determining the 
required performance characteristics. 


39305 (UCRL—80927(Rev.1)) Determination of performance 
criteria for high-level solidified nuclear waste from the commercial 
nuclear fuel cycle: a probabilistic safety analysis. Heckman, R.A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 30 
Mar 1978. Contract W-7405-ENG-48. 12p. (CONF-780507—10). 
Dep. NTIS, PC A02/MF AO1. 

From Probabilistic analysis of nuclear reactor safety; Los 
Angeles, CA, USA (8 May 1978). 

To minimize the radiological risk from the operation of a 
waste management system for the safe disposal of high-level waste, 
performance characteristics of the solidified waste form must be 
specified. The minimum waste form characteristics that must be 
specified are the radionuclide volatilization fraction, airborne partic- 
ulate dispersion fraction, and the aqueous dissolution characteristics. 
The results indicate that the pre-emplacement environs are more 
limiting in establishing the waste form performance criteria than the 
post-emplacement environs. The actual values of expected risk are 
sensitive to modeling assumptions and data base uncertainties. The 
transportation step appears to be the most limiting in determining the 
required performance characteristics. 


39306 (Y/OWI/TM—51) Testimony of C.D. Zerby at hearing to 
show cause re testing operations for radioactive waste disposal, Baton 
Rouge, Louisiana, February 23, 1978. (Union Carbide Corp., Oak 
Ridge, Tenn. (USA). Office of Waste Isolation). 3 Mar 1978. Con- 
tract W-7405-ENG-26. 40p. NTIS, MF AOl1. 

Portions of document are illegible. 

On February 23, 1978, a hearing was held in Baton Rouge, 
Louisiana, to show cause why the suspended drilling permits for 
drilling at Vacherie and Rayburn’s Domes should not be permanent- 
ly revoked. Presentations on behalf of the Department of Energy 
were made by Dr. J. D. Martinez, Dr. C. D. Zerby, and Dr. C. A. 
Heath. The text of this report presents the prepared testimony of C. 
D. Zerby. Not included are the many questions and answers. The 
testimony as presented may be incomplete since it was prepared 
from notes used by C. D. Zerby during the presentation. The 
presentations are concerned with responsibilities, National Waste 
Terminal Storage/Office of Waste Isolation programs, Louisiana 
exploration programs, Avery Island, environmental studies, facility 
description, other study areas, and previous communications regard- 
ing the program. (JRD) 


39307 Nuclear fuel cycle: (6) waste treatment and storage. 
Corbet, A.D.W. (Br Nucl Fuels Ltd, Risley, Warrington, Engl). J. 
Inst. Fuel; 50: No. 405, 173-178(Dec 1977). 

This final paper of the series identifies the origins of radioac- 
tive waste both natural and artificial. Radiological protection stand- 
ards are discussed in relation to natural background levels. The role 
of the International Commission on Radiological Protection is con- 
sidered together with derived national standards of protection for 
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the public in the UK. For illustration one kilowatt-year of electricity 
generated by nuclear fission (splitting of ***U atoms) is considered 
and attention is drawn to the very small quantities of nuclear waste 
created compared with the corresponding quantities of fossil fuel. 
The characteristics of the radioactive emissions from the various 
wastes are outlined in order to categorize the hazards and the 
precautions which have to be taken against them. Principles govern- 
ing the management of waste and how these affect treatment and 
storage processes are considered. 4 refs. 


39308 Nuclear wastes won't go away. S. A/r. J. Sci.; 73: No. 11, 
322(Nov 1977). 

The nuclear power industry has an excellent safety record. It 
is, however, committed to the disposal of mounting stocks of hazard- 
ous waste materials using inadequately tested methods. This paper 
briefly discusses the situation. 


39309 Role of actinide behavior in waste management. Bartlett, 
J.W. (Pacific Northwest Labs., Richland, WA). pp 1-7 of Actinides 
in the environment. Friedman, A.M. (ed.). Washington, DC; Ameri- 
can Chemical Society (1976). 

From Symposium on environmental behavior of actinides; 
New York, NY, USA (1 Apr 1976). 

See CONF-7604126—. 

For purposes of assessing the safety of repositories of radioac- 
tive wastes placed in geologic isolation, actinide behavior in the 
environment has been interpreted in terms of five steps of prediction: 
analysis of repository stability; geosphere transport; the geosphere- 
biosphere interface; biosphere transport; and biosphere conse- 
quences. Each step in the analysis requires models of nuclide behav- 
ior and data on the physical and chemical properties of the radioac- 
tivity. The scope of information required in order to make reliable 
safety assessments has been outlined. All steps in the assessment 
process are coupled; reliable models and data are therefore needed 
for each step. The prediction phase of safety assessment is also 
coupled to activities concerned with waste treatment, selection of 
the final form of the waste, and selection of repository sites and 
designs. Results of the predictions can impact these activities. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 39296, 41404 


39310 (ICP—1126) Reference facility description for the recov- 
ery of iodine, carbon, and krypton from gaseous wastes. Brown, R.A.; 
Knecht, D.A.; Thomas, T.R. (eds.). (Allied Chemical Corp., Idaho 
Falls, Idaho (USA). Idaho Chemical Programs - Operations Office). 
Apr 1978. Contract EY-76-C-06-1540. 120p. Dep. NTIS, PC A06/ 
MF AOl. 

An integrated off-gas treatment facility for the recovery of 
1297, '*C and ® Kr from the dissolver off-gas of a light water reactor 
nuclear fuel reprocessing plant is described. The design is based on 
the best available technologies. Material balance and flow diagrams 
for the Iodine, Carbon and Krypton Recovery Systems are given. 
The design criteria for a Krypton Storage Facility and an Integrated 
Off-Gas Treatment Building are presented. All criteria are scaled to 
a 2000 metric ton/year reprocessing plant. 


39311 (ICP—1137) Laboratory evaluation of Zeolite molecular 
sieve 3A for adsorption of tritiated water vapor from HTGR fuel 
reprocessing off-gas. DelDebbio, J.A. (Idaho Chemical Corp., Idaho 
Falls (USA)). Apr 1978. Contract EY-76-C-07-1540. 13p. Dep. 
NTIS, PC A02/MF AO1. 

Zeolite molecular sieve 3A, a commercial adsorbent, was 
evaluated for removing water vapor from a CO» gas stream. The 
technology was developed for tritium oxide recovery from the 
primary and secondary burner off-gas from High Temperature Gas- 
Cooled Reactor (HTGR) fuel reprocessing. Zeolite 3A was found to 
be an effective adsorbent in the presence of COz, and its regenerative 
property enables water desorption for collection and storage. 


39312 (ICP—1144) Development of a metal matrix for incorpo- 
rating high-level commercial waste. Final report. Lamb, K.M. (Allied 
Chemical Corp., Idaho Falls, Idaho (USA). Idaho Chemical Pro- 
grams - Operations Office). Mar 1978. Contract EY-76-C-07-1540. 
37p. Dep. NTIS, PC A03/MF AO1. 

Processes for incorporating simulated calcined and pelleted 
wastes in a metal matrix were developed and tested. Two basic 
methods, sintered metal compacts and molten metal casting, were 
tested on a laboratory and bench scale, respectively. Sintered matri- 
ces were made by mixing calcine and powdered AI or Fe, compact- 
ing at up to 483 MPa and sintering in inert atmospheres. Sintered 
matrices are strong, but have high leach rates because of continuous 
calcine particle to particle contact. Molten metal matrices were 
made by forcing molten Al or Pb into the interparticle void spaces 
between the calcine particles or the pellets. Lead casting of calcine 
was successful in forming a strong monolithic product. Uniform lead 
matrices were made using up to 10 wt % fines (particles of less than 
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0.15 mm diameter). By pelletizing the calcine prior to metal incorpo- 
ration, all the fines generated during waste solidification can be 
processed. Leach rates of the matrices were also improved by 
pelletizing the calcine prior to metal incorporation. Binders used to 
form the pellets react with the calcine to form relatively inert 
particles. The pellets were cast into matrices as large as 7.8 cm 
diameter x 61 cm long. Processing equipment such as canister seals 
and connections were only briefly investigated. A cold pilot plant is 
needed to verify the complete process. Further studies are needed to 
improve pellet properties and develop the casting process. 


39313 (ICP—1145) Potential application of microwave energy in 
solidifying high-level nuclear wastes. Piper, T.C.; Berreth, J.R. (Idaho 
Chemical Corp., Idaho Falls (USA)). Mar 1978. Contract EY-76-C- 
07-1540. 29p. Dep. NTIS, PC A03/MF AO. 

The potential areas of applying microwave energy in process- 
ing high-level nuclear wastes are evaluated. The study considers use 
of microwave heating for calcining, for drying pelleted waste, and 
for vitrifying wastes. The potential advantages and disadvantages of 
microwave heating and the energy required to produce a product 
are considered. Two applications of microwave heating, drying of 
pelleted waste and vitrifying calcined waste, are recommended for 
laboratory testing. 


39314 Effects from effluents of an incinerator for waste of low 
level activity in the environment. Nagel, E. (Eidgenoessisches Inst. 
fuer Reaktorforschung, Wuerenlingen (Switzerland)). pp 297-300 of 
Proceedings of the 4. International congress of the International 
Radiation Protection Association. Vol. 2. Fontenay-aux-Roses, 
France; Association Internationale de Protection contre les Rayon- 
nements (1977). 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

See CONF-770409—21. 

In the incinerator for radioactive waste of the Federal Insti- 
tute for Reactor Research the contents of 2230 barrels of 200 1 have 
been burned from September 1975 to March 1976. The 44 tons of 
low level radioactive waste were of various origins (hospitals, indus- 
try, nuclear installations). During and after the incineration, samples 
have been collected in the immediate and near environment of the 
installation. These samples (sedimented dust (fall-out and wash-out)), 
grass and barley are analyzed in the health physics laboratories of 
the Institute. Measures show that very little radioactivity was re- 
leased (e.g. about 40 mCi tot. 8+-y). Between 50 and 450 m from the 
25-meters stack of the incinerator during the whole period there 
have been collected on dust-collectors about 2 nCi/m? (8+), at 
lkm, in one of the main wind directions, 0,35 nCi/m?. It seems that 
the deposited radioactivity does not exceed the mean values regis- 
tered on grass before the incineration periods. The radioisotopes 
from the facility which could be identified on the samples are Cs-137 
(as the most important nuclide), Cs-134, Rh/Ru-106, Ce-144 and Co- 
60. The only exception was a higher activity on one dust-collector 
50 m from the source (0,4 nCi of Ce-144 within 14 days), which is 
certainly due to a hot particle. Most of the released radioactivity was 
deposited within a few km? in the next vicinity of the incinerator. 


39315 (MLM—2509) Volume reduction system for solid and 
liquid TRU waste from the nuclear fuel cycle: October—December 
1977. Luthy, D. F.; Bond, W.H. (Mound Facility, Miamisburg, Ohio 
(USA)). 21 Apr 1978. Contract E-76-C-04-0053. 14p. Dep. NTIS, PC 
A02/MF AOl. 

A bench-scale incinerator for the investigation of unusual 
particulate and gaseous radioactive material in the incinerator off-gas 
was assembled and equipment checkout was begun. Modifications to 
a glovebox to be used for the demonstration phase of incinerator-ash 
immobilization are approximately 80% completed with demonstra- 
tion to begin next quarter. The curing time for ash-cement pressed 
pellets was optimized by periodic crush-strength testing of open-air 
and underwater cured samples. Leach tests were performed at 70 
and 100°C to simulate normal and extreme storage conditions. Long- 
term leach tests were initiated on plutonium-238 doped ash-cement 
pressed pellets in distilled water at ambient temperature. Pressed 
pellets of bone char, ash, and sludge-ash in several mixtures were 
fabricated and tested to establish pressing and curing parameters. 
Leach tests were also performed on bone char-cement pressed 
pellets. Curing studies have been conducted on the pressed pellet 
matrix to define differences between curing in the open atmosphere 
and under water. Leachability studies have been initiated on the 
pressed pellet ash/cement matrix in distilled water at ambient, 70 and 
100°C. Also, leachability studies on doped plutonium-238 pressed 
ash/cement pellets and pressed bone char/cement pellets in distilled 
water at ambient temperature have been conducted. Compressive 
strengths of bone char/cement and sludge/cement pressed matrix 
have been investigated. 


39316 (MLM—23513) Development of ultrafiltration and inorgan- 
ic adsorbents for reducing volumes of low-level and intermediate-level 
liquid waste: January—March 1978. Koenst, J.W.; Herald, W.R.; 
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Roberts, R.C. (Mound Facility, Miamisburg, Ohio (USA)). 27 Apr 
1978. Contract EY-76-C-04-0053. 22p. Dep. NTIS, PC A02/MF 
AOl. 

The exposure of noncellulosic ultrafiltration membranes to a 
radioactive environment simulating up to 24 months of exposure to a 
beta dose of 10 wCi/cm* and a gamma dose of 10~*® wCi/cm® did not 
show any conclusive evidence of membrane degradation. Viscosity 
measurements for control membranes and irradiated membranes 
indicate no changes in polymer molecular weight were caused by 
the radiation exposure. This, in turn, suggests no physical or me- 
chanical degradation took place. A continuous run on the ultrafiltra- 
tion pilot plant was completed. The run lasted 33.5 hr; during this 
period, the flux declined from 4 gal/min to 0.8 gal/min while 
rejection of alpha activity increased slightly. A total of 20,000 gal 
were processed through the ultrafiltration system. The small labora- 
tory column tests were continued with uranium-233 and americium- 
241. Several new resins were being evaluated along with the same 
type of resin as used before with uranium-233 and plutonium-238. 
Tests were continued with the 2-in. Engineering Columns using 
ultrafiltration product spiked with uranium-233. 


39317 (NUREG/CR—0025) Effects of weathering on impreg- 
nated charcoal performance. Deitz, V.R. (Naval Research Lab., 
Washington, D.C. (USA)). Oct 1977. 62p. $5.25. 

Commercial activated charcoals have been exposed to known 
contaminants under controlled laboratory conditions and also to 
large volumes of outdoor air and each sample then evaluated for 
methyl] iodide penetration. There is strong evidence that the interac- 
tion of water vapor and the charcoal is a significant factor in the 
degradation of the charcoals when the relative humidity is 70% and 
greater. The laboratory air mixtures studied were water vapor, 
water vapor and sulfur dioxide, water vapor and ozone, and water 
vapor and carbon monoxide. The charcoal in each of the four 0.5-in. 
layers making up the 2-in. test bed was degraded by the contami- 
nants, but the first layer was influenced most. For the same charcoal 
the cumulative effect during one, two, and three months of weather- 
ing with outdoor air led to a progressive increase in methyl iodide 
penetration. The experimentation is being extended to additional 
commercial charcoals and to additional contaminant species in the 
laboratory experiments. 


39318 (ORNL/TM—6203) High radiation level spark source 
mass spectrometry: instrumental and laboratory feasibility study. 
Carter, J.A.; Franklin, J.C.; Donohue, D.L.; Landau, L.; Musick, 
W.R. (Oak Ridge National Lab., Tenn. (USA)). Apr 1978. Contract 
W-7405-ENG-26. 15p. . 

A study has been performed to determine the feasibility of 
operating a spark source mass spectrometer with the ion source 
enclosed in a radiation shield. Simulated shielding has been con- 
structed and the mass spectrometer has been modified for operation 
with remote controls. The instrument has been operated remotely 
and analytical data of acceptable quality have been obtained. 


39319 (ORNL/TM—6242) Generalized computer model for the 
KALC process. Glass, R.W.; Barker, R.E. (Oak Ridge National Lab., 
Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 80p. Dep. 
NTIS, PC A05/MF AOI. 


A multicomponent multistage computer model for the KALC 
(Krypton Absorption in Liquid Carbon Dioxide) process is present- 
ed. Important features, input and output information, and reference 
material relating to the development and use of the model are 
discussed. A complete sample program listing is provided. 


39320 (RSS(C)-HN-R—1109(Rev.4)) Radwaste solidification 
system (cement). (Hittman Nuclear and Development Corp., Colum- 
bia, Md. (USA)). Apr 1977. 1llp. Nuclear Development Corp., 
Columbia, MD. 

The radwaste solidification system described herein is de- 
signed to package and solidify radioactive waste material produced 
at nuclear power plants using cement solidification agents, and is 
referred to as RSS(C). This integrated system consists of all the 
equipment necessary to store and transfer solidification agents and 
additives, collect and transfer process waste in the form of solids, 
liquids, slurries, and sludges, and continuously mix these materials 
under controlled conditions prior to letdown into a disposable con- 
tainer. As an integrated system, the RSS(C) also includes the process 
instrumentation necessary to monitor all process conditions through- 
out the radwaste packaging cycle and provides the operator with the 
controls necessary to operate the system in a variety of packaging 
modes. A single process train which is considered adequate for 
PWR’'s is described. A dual process train with crossover capability 
and two separate filling stations is recommended for most BWR 
applications. A general description of the solidification process by 
system configuration and subsystem and detailed equipment descrip- 
tions including process equipment data sheets are presented. Equip- 
ment listings are also presented. A narrative discussion of the operat- 
ing procedures for processing a variety of radwaste types normally 
produced in BWR’s and PWR’s is presented. A safety analysis is 
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presented, and a detailed discussion of system maintenance require- 
ments and the estimated radiation exposure incident to maintenance 
is presented. The results of laboratory and prototype testing con- 
ducted by Hitman Nuclear and Development Corp. (HNDC) to 
establish the process parameters required to achieve a satisfactory 
solidified product are given. A summary of the engineering and 
quality verification requirements implemented through the HNDC 
Quality Assurance Program is presented. 


39321 (XN-FR-ER—2(Rev.1)) Study of the separation and re- 
covery of select radioisotopes from commercial nuclear fuel wastes. 
Final report. (Exxon Nuclear Co., Inc., Richland, Wash. (USA). 
Research and Technology Center). Jan 1978. Contract EY-77-C-06- 
1013. 888p. Dep. NTIS, PC A99/MF AO1. 

Alternative flowsheets were reviewed and design basis flow- 
sheets selected for the separation and recovery of radioisotopes from 
commercial nuclear fuel wastes at reprocessing plants for the five 
isotope recovery cases of: cesium recovery; strontium recovery; 
cesium and strontium recovery; cesium, strontium, americium, 
curium, promethium, neptunium, technetium, rhodium, and palladi- 
um recovery; and xenon and krypton recovery. Processes were 
selected to recover isotopes from the high-level waste (HLW) and 
krypton/xenon off-gas of a 2100 MT/yr reprecessing heat processing 
PWR fuel originally at 3.3% *°°U enrichment and exposed to an 
average burnup of 33,000 MWD/MT at 300 MW/MT and having a 
cooling time of 150 days. A titanium phosphate cation exchange 
cesium recovery process and a solvent extraction strontium recovery 
process were selected as the design basis flowsheets for the aesium, 
strontium, and cesium plus strontium revovery cases. These same 
cesium and strontium recovery processes were used in the multi- 
isotope case, in addition to the selected design basis flowsheets of 
precipitation and ion exchange for rhodium recovery and solvent 
extraction for americium, curium, promethium, neptunium, techne- 
tium, and palladium recovery. A cryogenic distillation process was 
selected as the design basis flowsheet for xenon and krypton recov- 
ery. Detailed process flow diagrams and stream data sheets were 
prepared for each of the five selected design flowsheets), and equip- 
ment and facility arrangement drawings were prepared in sufficient 
quantity and detail to support capital and operating cost estimation. 


39322 Method of and apparatus for separating krypton from 
radioactive waste gases. Koeppe, W.; Bohnenstingl, J.; Mastera, 
S.G.J. (to Kernforschungsanlage Juelich Gesellschaft mit besch- 
rankter Haftung). US Patent 4,080,429. 21 Mar 1978. Priority date 1 
Jun 1974, German, Federal Republic of (F.R. Germany). 8p. 

A method and apparatus are described for separating krypton 
from radioactive waste gases which become free during the chemical 
dissolution of burnt-off fuel particles and contain krypton and xenon. 
Simultaneously with the core fuel particles conveyed to the chemical 
dissolution, such quantity of chemically inactive carrier gas intermix- 
able with the waste gases is added to the substances bringing about 
the chemical dissolution that after purification of the waste gas 
mixture from gas components such as oxygen, carbon dioxide, 
nitrous oxide, hydrocarbons and water steam and after subsequent 
cooling of the waste gas mixture to the boiling temperature of the 
liquid nitrogen, the quantity of xenon contained in the waste gas 
mixture is quantitatively precipitated in solid form. Thereupon the 
waste gas mixture is cooled by means of liquid nitrogen, while 
simultaneously increasing the pressure, to such an extent that kryp- 
ton is precipitated. The apparatus for practicing the above men- 
tioned method is characterized primarily in that a chamber commu- 
nicating with a supply for the fuel particles and for carrier gas and 
equipped with a conveying device is provided with a connection to a 
dissolver. In a waste gas conduit connected to the dissolver are 
inserted in series a waste gas purifier, a nitrogen cooled container for 
separating solid xenon, a compressor for subjecting the waste gas 
mixture to a pressure of approximately 4 bars, and a nitrogen cooled 
separator for krypton with following shut-off device. 5 claims, 6 
figures. 


39323 Encapsulation of nuclear wastes. Arnold, J.L.; Boyle, 
R.W. US Patent 4,077,901. 7 Mar 1978. Filed date 3 Oct 1975. 8p. 

Toxic waste materials are encapsulated by the method where- 
in the waste material in liquid or finely divided solid form is 
uniformly dispersed in a vinyl ester resin or an unsaturated polyester 
and the resin cured under conditions that the exotherm does not rise 
above the temperature at which the integrity of the encapsulating 
material is destroyed. 


39324 Plutonium and uranium emission experience in U.S. nucle- 
ar facilities using HEPA filtration. Frigerio, N.A.; Stowe, R.S. 
(Argonne National Lab., Ill. (USA)). pp 457-471 of Proceedings. 
Seminar on high efficiency aerosol filtration in the nuclear industry. 
Luxembourg; Commission of the European Communities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 
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The weekly, monthly and yearly emission experience of 
eleven U.S. nuclear facilities is presented, and reviewed. Each of 
these facilities uses HEPA filtration to control emissions, the various 
vent streams using from one to three such filtration systems in series. 
Available emission records cover from one to five vents at each 
facility, and cover periods ranging from two to eleven years. The 
majority of the facilities process plutonium, either exclusively or as 
mixed oxide, but a few process highly enriched uranium-235, natural 
uranium and/or thorium. Facilities include fuel fabrication plants, 
fuel reprocessing plants, and experimental facilities. The emission 
curves show clearly not only the normal operation of the filter 
systems, but also the effects of minor leaks, and of major failures, as 
well as the effects of retention of material in ducts and other passive 
parts of the filtration systems. An analysis is presented of the 
operation of such systems in real environments, and the non-Stokes 
Law behavior of very dense particles is exemplified by experiments 
done with a non-radoactive tracer, whose crystal is isomorphous 
with those of plutonium and uranium dioxides, tungsten dioxide. 


39325 New look at the economic disposal of contaminated aerosol 
filters. Sinhuber, D.; Stiehl, H.H.; Schroth, W. (Delbag-Luftfilter 
G.m.b.H., Berlin (Germany, F.R.)). pp 503-508 of Proceedings. 
Seminar on high efficiency aerosol filtration in the nuclear industry. 
Luxembourg; Commission of the European Communities (Feb 1977). 
(In German) 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

HEPA filter elements loaded with radioactive aerosols repre- 
sent a large percentage of the radioactive waste of nuclear plants. 
The HEPA filter elements used at present in air filter units are not 
suitable to an economic disposal and space-saving final storage on 
account of their construction. New concepts for HEPA filters are 
necessary from the point of view of waste disposal. The criteria of 
these new designs are as follows: reduction of space required for 
HEPA filters used at the same or even increased flow rates and with 
the same efficiency; essentially smaller dimensions of HEPA filters 
for storage in waste containers; removal without contamination, 
volume reduction (without contamination) for disposal of the HEPA 
filters; smallest possible volume of the HEPA filters after processing 
for final storage. The construction of HEPA filters as a result of the 
requirements mentioned above and taking into consideration the 


present stage of technology is explained. The advantages of such 
construction with regard to the criteria mentioned before are pre- 
sented in comparison with the HEPA filters at present in use. 


39326 (BNWL-tr—309) Separation of cesium and strontium with 
zeolites. Kanno, T.; Hashimoto, H. Translated from Tohoku Daigaku 
Senko Seiren Kenkyusho Iho; 32: No. 1, 14-21(1976). 22p. Dep. NTIS, 
PC A02/MF AOl. 

Basic studies of separation of cesium and strontium were 
made with specimens of zeolite, including the synthetic zeolites A, X 
and Y, synthetic mordenite, natural modernite and clinoptilolite. 
Ammonium chloride, which is considered to be the most suitable 
eluent for alkaline chlorides, was used as the eluent. Cesium was 
readily eluted from zeolites A and X by ammonium chloride solu- 
tion, but was eluted with difficulty from synthetic mordenite, natural 
mordenite and clinoptilolite. On the other hand, strontium was 
readily eluted from synthetic mordenite, natural mordenite and 
clinoptilolite by ammonium chloride solution, but was eluted with 
difficulty from zeolites A and X. The zeolite Y was the only one of 
these zeolites from which both cesium and strontium were readily 
eluted by ammonium chloride solution. Strontium could be separated 
from cesium with zeolites by formation of Sr-EDTA chelates at pH 
levels above 11. In this process, only cesium was exchanged in the 
zeolite column, while strontium flowed out from the column. 


39327 (ORNL-tr—4628) Method of flocculation precipitation of 
plutonium waste solution. Wadachi, Y. 3 Mar 1972. Translation by H. 
Kubota of Japanese patent 1975-26,000. 7p. Dep. NTIS, PC A02/ 
MF AOl1. 

A method of flocculation precipitation of waste plutonium 
solutions is claimed that is characterized in that a soluble iron salt is 
added to nitric acid solution containing plutonium. A neutralization 
agent is added to precipitate iron as iron hydroxide. Plutonium is 
separated from this solution by coprecipitation in which the decon- 
tamination factor for plutonium is enhanced in waste solutions with 
nitric acid concentration less than 0.1N by the addition of a salt that 
does not precipitate as hydroxide before the formation of iron 
hydroxide is complete and that does not form a soluble complex with 
plutonium prior to the addition of said neutralization agent. 


39328 (ORNL-tr—4597) Inactive laboratory tests on vitrification 
of highly radioactive fission products. Said], J.; Hild, W. (Gesellschaft 
fuer Kernforschung m.b.H., Karlsruhe (Germany, F.R.)). [nd]. 
Translated by S.D. Blalock Jr. from pp 15-30 of KFK—2380, 
December 1976. 1l1p. Dep. NTIS, PC A02/MF AOl1. 
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The main effort was devoted to simulating Purex-1WW 
model solutions. The influence of several substances disturbing the 
1WW solidification was studied, the possibilities for manufacture and 
application of an SiO2-enriched fritted glass with regard to optimiz- 
ing the process control were investigated, and the question of 
working out the Thorex solutions was treated according to the 
VERA process. (LK) 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 39230, 41505, 41532, 41534, 
41776, 41784, 42082 


39329 (ANL—78-8) Studies of nuclear-waste migration in geo- 
logic media, Annual report, November 1976—October 1977. Seitz, 
M.G.; Rickert, P.G.; Fried, S.M.; Friedman, A.M.; Steindler, M.J. 
(Argonne National Lab., Ill. (USA)). Mar 1978. Contract W-31-109- 
ENG-38. 46p. Dep. NTIS, PC A03/MF AO1. 

The confinement of nuclear wastes in geologic formations is 
being considered as a method of permanently disposing of the waste. 
Laboratory experiments (column infiltration, static absorption, and 
batch partitioning experiments) were performed with nuclides of Cs, 
Pu, Np, and Am to examine the migratory characteristics of long- 
lived radionuclides that could be mobilized by groundwaters infil- 
trating a nuclear waste repository and the surrounding geologic 
body. In column infiltration experiments, the positions of peak 
concentrations of Cs in chalk or shale columns; Pu in limestone; Am 
in limestone, sandstone, or tuff; and Np in a limestone column did 
not move when the columns were infiltrated with water. However, 
fractions of each of the nuclides were seen downstream from the 
peaks, indicating that there was a large dispersion in the relative 
migration rates of each of the trace elements in the lithic materials 
studied. The results of static absorption experiments indicate that Pu 
and Am are strongly absorbed from solution by the common rocks 
studied and that their migration relative to ground-water flow is 
thereby retarded. In addition, the reaction rates of dissolved nuclides 
with rocks were found to vary considerably in different rock- 
element systems. Batch partitioning experiments were performed to 
test whether absorption processes are reversible. After granulated 
basalt and americium-bearing water were contacted in an absorption 
step, part of the water was replaced with water free of Am and the 
Am repartitioned between rock and solution. The distribution of Am 
after desorption was comparable to its distribution after absorption. 
In cntrast, when tablets of various rocks were allowed to dry 
between absorption and desorption tests, Pu and Am were not 
generally desorbed from the tablets. This suggests that reversible 
reactions of nuclides, between waters and rocks may be upset by 
treatments such as drying. 


39330 (BNL—50780) Tritium storage development. Progress 
report No. 14, October—December 1977. Colombo, P.; Johnson, R. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Contract 
EY-76-C-02-0016. 21p. Dep. NTIS, PC A02/MF AO1. 

Hydriding studies of zirconium on an engineering scale was 
continued for application to tritium storage systems. Two runs were 
made with zirconium sponge in the 297 to 319°C temperature range 
at a hydrogen flow rate of 2.72 cm* at STP/g Zr-min. No significant 
difference in reaction rate was observed between 99.95 and 99.999 
percent minimum purity hydrogen. Seven runs were made with 
0.065-in.-thick zirconium sheet at a temperature range of 415 to 
526°C. Some inconsistency was found in the zirconium sheet reac- 
tion data, which is probably the result of differences in buildup of 
diffusion barrier from specimen to specimen. The reaction with 
zirconium sheet was found to be more dependent on the degree of 
outgassing and hydrogen purity, compared with sponge. Maximum 
reaction rates were 0.080 and 1.34 cm* of Hz at STP/cm?-min. for 
99.95 and 99.999 percent minimum purity hydrogen, respectively. 


39331 (DP—1493) Estimated erosion rate at the SRP burial 
ground. Horton, J.H.; Wilhite, E.L. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). Apr 1978. Contract 
EY-76-C-09-0001. 1lp. Dep. NTIS, PC A02/MF AO1. 

The rate of soil erosion at the Savannah River Plant (SRP) 
burial ground can be calculated by means of the universal soil loss 
equation. Erosion rates estimated by the equation are more suitable 
for long-term prediction than those which could be measured with a 
reasonable effort in field studies. The predicted erosion rate at the 
SRP burial ground ranges from 0.0007 cm/year under stable forest 
cover to 0.38 cm/year if farmed with cultivated crops. These values 
correspond to 170,000 and 320 years, respectively, to expose waste 
buried 4 ft deep. 


39332 (DP-MS—77-94(Rev.)) Control of stress corrosion crack- 
ing in storage tanks containing radioactive waste. Ondrejcin, R.S.; 
Rideout, S.P.; Donovan, J.A. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 30 Apr 1978. Contract 
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EY-76-C-09-0001. 29p. (CONF-780335—1). Dep. NTIS, PC A03/ 
MF AOl. 

From 107. AIME meeting; Denver, CO, USA (2 Mar 1978). 

Stress corrosion of carbon steel storage tanks containing 
alkaline nitrate radioactive waste, at the Savannah River Plant is 
controlled by specification of limits on waste composition and tem- 
perature. Cases of cracking have been observed in the primary steel 
shell of tanks designed and built before 1960 that were attributed to a 
combination of high residual stresses from fabrication welding and 
—— of fresh wastes from the reactor fuel reprocessing 
plants. The fresh wastes have the highest concentration of nitrate, 
which has been shown to be the cracking agent. Also as the waste 
solutions age and are reduced in volume by evaporation of water, 
nitrite and hydroxide ions become more concentrated and inhibit 
stress corrosion. Thus, by providing a heel of aged evaporated waste 
in tanks that receive fresh waste, concentrations of the inhibitor ions 
are maintained within specified ranges to protect against nitrate 
cracking. Tanks designed and built since 1960 have been made of 
steels with greater resistance to stress corrosion; these tanks have 
also been heat treated after fabrication to relieve residual stresses 
from construction operations. Temperature limits are also specified 
to protect against stress corrosion at elevated temperatures. 


39333 (NUREG—0354(Vol.1)) Workshops for state review of 
site suitability criteria for high-level radioactive waste repositories: 
analysis and recommendations. (Potomac Research, Inc., McLean, 
Va. (USA)). Feb 1978. 70p. NTIS $5.25. 

The purpose of this report is to present the views and 
recommendations of invited State officials and legislators participat- 
ing in a workshop concerned with preliminary site suitability criteria 
for high level radioactive waste repositories. The workshops were 
open to the public and were conducted by the U. S. Nuclear 
Regulatory Commission (NRC) during September 1977 in three 
regional locations across the United States. This contractor report is 
the second of two reports and consolidates the discussion by State 
officials on the role of a State in siting a repository, NRC’s waste 
management program, the transportation of high level wastes, the 
number and location of repositories and concerns with the socio- 
economic impacts of siting a repository in a community. The recom- 
mendations to the NRC can be categorized into four areas. These 
were: (1) general recommendations, (2) procedural recommenda- 
tions, (3) recommendations for improving communications, and (4) 
specific recommendations on the preliminary siting criteria. The 
recommendations emphasized the need for early State involvement 
in the siting process, the need for an impacted State to assess 
repository operations, the need for early solution of waste transpor- 
tation concerns, and the requirement that any repository developed 
insure the protection of the public health and safety as its most 
important characteristic. Other participant recommendations are in- 
cluded in the body of the report. 


39334 (NUREG—0354(Vol.2)) Workshops for state review of 
site suitability criteria for high-level radioactive waste repositories: 
analysis and recommendations. (Potomac Research, Inc., McLean, 
Va. (USA)). Feb 1978. 232p. NTIS $9.50. 

The responses from various discussion groups on site suitabil- 
ity criteria for high-level radioactive waste repositories are present- 
ed. The consensus, principal concern, and minority opinion on each 
an) are given. The visual aids used in the workshop are included. 


39335 (RHO-BWI-ST—2) Paleomagnetism of the Grande Ronde 
(lower Yakima) basalt exposed at Sentinel Gap: potential use for 
stratigraphic correlation. Coe, R.S.; Bogue, S.; Myers, C.W. (Ato- 
mics International Div., Richland, Wash. (USA). Rockwell Hanford 
Operations). Jan 1978. Contract EY-76-C-06-1030. 28p. Dep. NTIS, 
PC A03/MF AO1. 

Directions of natural remanent magnetization were measured 
in each of the twelve superposed Grande Ronde (lower Yakima) 
Basalt flows exposed at Sentinel Gap, Washington. The sequence of 
changes in the natural remanent magnetism direction in these flows 
is sufficiently distinct that identification and correlation at other 
surface- and subsurface-sampling sites should be possible. Prelimi- 
nary tests made on the feasibility of measuring variations in the 
ancient field intensity in these flows indicate they are not suitable for 
intensity measurements. 


39336 (RHO-SA—36) Environmental assessment related to Han- 
ford radioactive waste burial. Isaacson, R.E.; Brown, D.J. (Atomics 
International Div., Richland, Wash. (USA). Rockwell Hanford Op- 
erations). Feb 1978. Contract EY-77-C-06-1030. 47p. (CONF- 
780316—9). Dep. NTIS, PC A03/MF AOl1. 

From Waste management fuel cycles; Tucson, AZ, USA (5 
Mar 1978). 

About 190 thousand cubic meters of solid wastes contaminat- 
ed with two million cureies of radioactive fission products and 
transuranium isotopes have been buried at Hanford since the project 
started in 1943. Burial practices and site characteristics that are 
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important to isolating radioactive wastes from the biosphere are 
summarized in this article. Assessments to data indicate that burial 
practices have effectively prevented environmental contamination, 
and that the potential dissolution and transport of radionuclides from 
buried wastes by rainfall or snowmelt at Hanford become vanish- 
ingly small. 


39337 (SAND—77-1226C) Salt motion following nuclear waste 
disposal. Dawson, P.R.; Tillerson, J.R. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 23p. (CONF- 
780136—1). Dep. NTIS, PC A02/MF AO1. 

From Conference of evaluation and prediction of subsidence; 
Pensacola, FL, USA (15 Jan 1978). 

The use of thermomechanically coupled secondary creep 
models to predict deformations rsulting from the storage of heat 
producing radioactive wastes has been presented. The models have 
been applied to the study of storage alternatives and to the analysis 
of buoyant movement of heated salt. Thermoelastic models have 
been used to evaluate the deformations resulting from thermal ex- 
pansion. The analyses of these problems have been for the purpose 
of scoping alternatives available to designers and to evaluate the 
importance of various parameters within the problems. More com- 
plete analyses will be performed in the future as ongoing experimen- 
tal work to provide more accurate constitutive models for the salt 
behavior. 


39338 (UCRL—13838) Plan for dynamic testing of NFS tank 
and vault. (EA and T Co., Inc., Marina del Rey, Calif. (USA)). Dec 
1977. Contract W-7405-ENG-48. 20p. Dep. NTIS, PC A02/MF 
AOl. 

(Nuclear Fuel Services) dynamic testing methodologies are 
described including the determination of resonant frequencies, mode 
shapes and the associated structural damping. The application of 
dynamic testing to the determination of the eigenparameters of the 
neutralized waste tanks 8D-2 and 8D-1 investigated and recommen- 
dations made. 


39339 (UCRL—13844) Decommissioning high-level waste sur- 
face facilities. (EA and T Co., Inc., Marina del Rey, Calif. (USA)). 
- 1978. Contract W-7405-ENG-48. 120p. Dep. NTIS, PC A06/ 
MF AOl. 

The protective storage, entombment and dismantlement op- 
tions of decommissioning a High-Level Waste Surface Facility 
(HLWSF) was investigated. A reference conceptual design for the 
facility was developed based on the designs of similar facilities. 
State-of-the-art decommissioning technologies were identified. Pro- 
gram plans and cost estimates for decommissioning the reference 
conceptual designs were developed. Good engineering design con- 
cepts were on the basis of this work identified. 


39340 (Y/OWI/TM—45/8) National Waste Terminal Storage 
Program. Progress report, May 1977. Asher, J.M. (ed.). (Union 
Carbide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 
16 Jun 1977. Contract W-7405-ENG-26. 79p. Dep. NTIS, PC A05/ 
MF AOl. 

Status reports are given on the following studies: Gulf Coast 
salt domes; East Coast Triassic Shale Basin and Gulf Coast clays; 
volcanic rocks; crystalline rocks; Pierre shale; geologic studies at the 
Nevada Test Site; heat transfer/thermal analysis; waste/rock interac- 
tion; rock mechanics; borehole plugging; safety and reliability stud- 
ies, shale and clay mineral studies; and data management. Engineer- 
ing projects reported on include shale in-situ tests, dome salt in-situ 
tests, cooperative field testing in Sweden, and Nevada Test Site in- 
situ tests. Design studies of canister transporter, canister emplace- 
ment hole drilling, cask scoping study, and SNM assay and account- 
ability. Progress in conceptual design of NWTS repositories 1 and 2 
is discussed. Status of the planning and analysis project is given. 
(LK) 


39341 (Y/OWI/TM—49) Review/workshop meeting on the rock 
mechanics aspects of radioactive waste disposal in geological forma- 
tions, December 16—17, 1976. Preprints. (RE/SPEC, Inc., Rapid 
City, S.Dak. (USA)). Nov 1977. Contract W-7405-ENG-26. 79p. 
Dep. NTIS, PC A05/MF AO1. 

A meeting was conducted to review the recent progress and 
present status of rock mechanics programs being supported by the 
Office of Waste Isolation (and Sandia Laboratories), and to delin- 
eate, evaluate, and expand, if necessary, the goals and objectives of 
these programs. Papers were presented on rock mechanics aspects of 
radioactive waste disposal properties of rock salt, elevated tempera- 
ture deformation of dome salt, viscoplastic behavior of salt, models 
of radioactive waste disposal sites, waste cannister emplacement, 
thermal stress calculations, analysis of underground disposal rooms, 
and salt dome in situ experiments. (JRD) 


39342 High-level nuclear waste management in the United States: 
a time for decisions. Malaro, J.C. Nucl. Saf; 19: No. 3, 356-368(1978). 
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Since the late 1950s, knowledge experts have insisted that 
technology exists for the safe disposal of high-level radioactive 
wastes but that a means for safe disposal has yet to be demonstrated. 
Safe disposal of these wastes is the principal public concern associat- 
ed with the use of nuclear power. The ability of industry or 

overnment to solve this problem has been questioned by many. 
me Critics are demanding that licensing of nuclear power plants be 
suspended until safe and effective disposal of high-level radioactive 
waste has been demonstrated. An intense, coordinated, and well- 
funded federal effort to solve this problem is underway. Now some 
decisions are needed. 


39343 Site selection factors for repositories of solid high-level 
and alpha-bearing wastes in geological formations. Vienna; IAEA 
(1977). 64p. 

The purpose of this report is to provide guidelines for the 
selection and evaluation of suitable areas and sites for the disposal of 
solid high-level and alpha-bearing wastes into geological formations. 
This report is also intended to provide summary information on 
many types of geological formations underlying the land masses that 
might be considered as well as guidance on the geological and 
hydrological factors that should be investigated to demonstrate the 
suitability of the formations. In addition, other factors that should be 
considered in selecting a site for a radioactive waste repository are 
discussed briefly. The information, as presented, was developed to 
the extent of current technology for application to the evaluation of 
deep (greater than about 300 meters below ground level) geological 
formations in the selection of suitable areas for the disposal of solid 
or solidified high-level and alpha-bearing wastes. The extreme com- 
plexity of many geological environments and of the rock features 
that govern the presence and circulation of groundwater does not 
make it feasible to derive strict criteria for the selection of a site for a 
radioactive waste repository in a geological formation. Each poten- 
tial repository location must be evaluated according to its own 
unique geological and hydrological setting. Therefore, only general 

uidance is offered, and this is done through discussion of the many 
actors that need to be considered in order to obtain the necessary 
assurances that the radionuclides will be confined in the geological 
repository over the required period of time. 


39344 Suggested ranking of rock formations in the northeastern 
state for future storage underground. Farquhar, O.C. (Univ. of Massa- 
chusetts, Amherst). pp 4B2.1-4B2.6 of Energy resources and excava- 
tion technology. Wang, F.D.; Clark, G.B. (eds.). Golden, CO; Colo- 
rado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

Large man-made caverns may be feasible for several new 
purposes requiring tighter specifications than dry, unpressurized 
power plant chambers. These purposes include not only the final 
disposal of radioactive wastes but also the short-term storage of 
compressed air and/or water for peak power needs. This two-part 
study concerns the geologic factors in siting such facilities at depths 
down to almost one mile in the northeast region. The first part is a 
simple ranking of bedrock formations by conventional means. The 
second part looks into special methods for showing the geology of 
the subsurface in three dimensions to aid in preliminary selection of 
cavern sites. 


39345 Conceptual design of a radioactive waste isolation facility 
in plutonic rock. Grams, W.H. (RE/SPEC Inc., Rapid City, SD); 
Pine, R.J.; Gnirk, P.F. pp 4B3.1-4B3.11 of Energy resources and 
excavation technology. Wang, F.D.; Clark, G.B. (eds.). Golden, CO; 
Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

A program was recently initiated by Atomic Energy of 
Canada Limited (AECL) to develop techniques and procedures for 
the ultimate disposal of high-level radioactive wastes in geological 
formations. One segment of this program involves the design, con- 
struction, and operation of an underground repository which will 
satisfactorily isolate the waste. In 1976, a preconceptual design study 
for such a repository situated in plutonic rock in the Canadian Shield 
was undertaken. Those aspects of the study that were concerned 
with the underground facility layout are summarized. The single- 
level facility layout for a repository in plutonic rock, with a 250-watt 
canister emplacement in vertical drillholes (baseline emplacement 
concept), has been designated as the reference repository concept. 
From the viewpoint of the reference repository concept presented, 
the disposal of 250-watt canisters of radioactive waste requires 
approximately 14 m* of rock excavation per canister, at an associated 
capital cost expenditure of about $660 per canister. Comparatively, 
the disposal of 2,500-watt canisters necessitates about 134 m® of rock 
excavation per canister, at a capital cost of some $3,800 per canister. 
This dollar (1976) estimate excludes the costs of the ventilation 
equipment for cooling the disposal rooms after canister emplace- 
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ment, and the overhead crane tracks for canister transporters. Apart 
from modifications of equipment for efficient drilling of the canister 
emplacement holes, the currently-available equipment for the mining 
appears adequate. Development of an efficient canister haulage 
system will be necessary in view of the large number of 250-watt 
canisters that must be emplaced. 


39346 Stability of a radioactive waste repository in the Canadian 
shield. Mahtab, M.A. (Acres Consulting Services Ltd., Niagara 
Falls, Ont.); Ratigan, J.L.; McCreath, D.R. pp 4B4.1-4B4.6 of 
Energy resources and excavation technology. Wang, F.D.; Clark, 
G.B. (eds.). Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

A nonlinear finite element analysis is presented for a radioac- 
tive waste repository room assumed to be located at a depth of 1,000 
meters in the Canadian Shield. The loading of the finite element 
model is both due to in situ stresses which exist prior to excavation 
and thermomechanical stresses arising from the radiogenic heat 
dissipation of the waste assumed to have a half life of 30 years and a 
gross thermal loading of 32 watts/m*. The influence of in situ stress, 
joint cohesion and joint friction angle on the isolation room stability 
and support requirements is examined for a simulated period of 30 
years. For the range of in situ stress conditions, properties of the 
jointed rock mass, and the thermal loading considered, the extent of 
the rock failure is within the capability of conventional rock support 
measures. 


39347 Evaluation of an inelastic law for salt creep. Hansen, F.D. 
(RE/SPEC Inc., Rapid City, SD). pp 4B5.1-4B5.5 of Energy re- 
sources and excavation technology. Wang, F.D.; Clark, G.B. (eds.). 
Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

An experimental investigation has been completed which 
evaluates transient creep of natural rock salt under conditions of 
stress anticipated in situ for the purposes of incorporation of the 
results into finite element computer codes. Initially, creep data is 
formulated into a power law which accurately models the transient 
creep of all tests. The data is then used to derive parameters for a 
new formulation of an inelastic creep law based on internal thermo- 
dynamic displacement variables. The inelastic creep law is shown to 
model the experimental data with equal accuracy as the power law 
over the transient region. This represents the first stage of incorpora- 
tion of empirically derived parameters into the inelastic formulation. 


39348 Site specific study for possible ongoing salt dome move- 
ment. Thoms, R.L.; Manning, T.A.; Paille, L.K.; Gehle, R.M. (Lou- 
isiana State Univ., Baton Rouge). pp 4B6.1-4B6.10 of Energy re- 
sources and excavation technology. Wang, F.D.; Clark, G.B. (eds.). 
Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

U.S. Gulf Coast salt domes, among other geologic structures, 
currently are being considered for storage of commercial radioactive 
wastes. A major concern with dome storage of long lived radioac- 
tive wastes lies with the possible tectonic movement of the host 
dome. Any ongoing movement of a salt dome can be monitored with 
a site specific complementary system of field instrumentation and 
finite element modelling. Field instrumentation and accompanying 
finite element analyses for a study dome in northwest Louisiana are 
described. Site specific data and early experience associated with 
tiltmeters over the dome are presented. Also, recommendations are 
made for modifications and extensions of the field instrumentation 
and finite element modelling appropriate to the specific site under 
study. 


39349 System for the underground storage of nuclear waste mate- 
rials in a salt dome. (to Stichting Reactor Centrum Nederland, The 
Hague). Netherlands Patent 7,602,753/A/. 17 Mar 1976. 10p. (In 
Dutch). 

6 figs. 

A method for the storage of radioactive wastes in under- 
ground salt deposits is discussed here. The method involved allows 
for the wastes to be stored deeper in the ground thus increasing the 
heat capacity of the salt dome. This is accomplished by solving the 
problem of borehole-convergence via the constant pumping of a drill 
rinse agent of heavily saturated salt solution NI. 


39350 (ORNL-tr—4624) Selection of a site for the ground dis- 
posal of radioactive wastes. IV. Migration of multiple nuclides under 
the ground. Morisawa, S. Translated by T.E. Ohtani from Nippon 
Genshiryoku Gakkaishi; 15: No. 7, 503-508(1973). 15p. Dep. NHS, 
PC A02/MF AO1. 
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The migration of single radionuclides disposed of under- 
ground have been studied extensively, and many results have been 
reported. The migration of multiple radionuclides under similar 
conditions, has, on the other hand, scarcely been studied, and yet it is 
very importent for evaluating the safety of the ground disposal of 
radioactive wastes. This paper bases its discussion on two theories 
(that of frontal analysis proposed by Sillen and Inoue’s theory) on 
the behavior of multiple nuclides. It is shown that frontal analysis is 
applicable theoretically to the estimation of the migration of multiple 
radionuclides, but that some difficulties are encountered in its practi- 
cal use in the field. The difficulties are, for instance, the estimation of 
the quantities of soil in contact with underground water, and the 
effect of the diffusion of the nuclides in the underground water. 
Inoue’s theory, on the other hand, well depicts the migration of 
multiple radionuclides under the ground, but the theory requires 
field observation of the ground water movement. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 39229, 39256, 39266, 39270, 
39273, 39304, 39305, 39307, 39309, 39336, 40684, 41490, 41498, 
41499, 41500, 41692 


39351 (TREE—1251) Environmental surveillance report for the 
INEL Radioactive Waste Management Complex. Annual report, 1977. 
Hedahl, T.G.; Janke, D.H. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Apr 1978. Contract EY-C-07-1570. 50p. Dep. NTIS, 
PC A03/MF AOI. 

This annual report describes the environmental surveillance 
activities, conducted through 1977, at the Radioactive Waste Man- 
agement Complex (RWMC) and SL-1 Burial Ground. The monitor- 
ing and surveillance efforts consist of routine and random sampling 
of air, water, and soil parameters within and adjacent to the two 
solid waste facilities. Four additional expanded studies have also 
been initiated to gain more information on the interrelationships of 
environmental influences (climate, biotic life) on the radioactive 
waste. The data indicate that RWMC and SL-1 Burial Ground 
operations produced minimal environmental impact at the Idaho 
National Engineering Laboratory. Radioactivity exposure and con- 
tamination levels did not produce a significant radiological burden to 
those present at the facilities. 


39352 (EPA—520/4-76-016(Vol.2)) 40 CFR 190. Environmental 
radiation protection requirements for normal operations of activities in 
the uranium fuel cycle. Final environmental statement. Volume II. 
(Environmental Protection Agency, Washington, D.C. (USA). 
Office of Radiation Programs). 1976. 242p. Protection Agency, 
Washington, DC. 

This Chapter of the Final Environmental Statement for 
normal operations of activities in the uranium fuel cycle addresses all 
comment letters submitted on the Draft Environmental Statement. 
Testimony, both written and oral, received in connection with the 
public hearing on these standards held on March 8-10, 1976, and 
letters related to that hearing are not included here. These are 
addressed in other material issued by the Agency concerning this 
rulemaking. However, those materials were considered in framing 
the responses to comments contained herein. Specific items of 
common concern to a number of commenters have been consolidat- 
ed so that they could be addressed by a single response. Each 
comment is followed by code numbers to identify each of the letters 
which raised the issue covered by the comment. All of the comment 
letters are reproduced in the Appendix, together with an index 
which provides a quide to locating the comment letters by code 
number. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 39016, 41185, 41192, 41194, 
41485, 41660, 41674, 41675, 41683, 41684, 41685, 41686, 41687, 
41688, 41699, 41700, 41701, 41704, 41708, 41709, 41710, 41711, 41727 


39353 (DOE/EV—005/3) Formerly utilized MED/AEC sites 
remedial action program. Radiological survey of the former VITRO 
Rare Metals Plant, Canonsburg, Pennsylania. (Oak Ridge National 
Lab., Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 284p. 
Dep. NTIS, PC Al3/MF AO1. 

The results of a radiological survey of the former Vitro Rare 
Metals Plant in Canonsburg, Pennsylvania, are presented in this 
report. This 18-acre site was used from 1911 to 1922 to extract 
radium from carnotite ore, from 1930 to 1942 to extract radium and 
uranium salts from onsite residues and carnotite ore, and from 1942 
to 1957 to recover uranium from various ores and scrap materials. 
The radiological survey was conducted in two phases. Phase I 
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included measurement of radon and radon daughter concentrations 
in onsite buildings; concentrations measured in this part of the 
survey were a above guideline levels. Phase II consisted of 
measurement of surface contamination levels on the site, external 
gamma radiation levels at 1 m above surfaces on and near the site, 
radionuclide concentrations in surface and subsurface soil and water 
on and near the site, and radon concentrations in air at offsite 
locations. The results of the second phase of the survey indicate that 
large quantities of the radioactive wastes generated during radium 
and uranium recovery operations still remain on the site. Radium- 
bearing wastes are present in soil beneath or adjacent to each of the 
buildings on the site and in the top few feet of soil over almost the 
entire site, with some areas being contaminatd to a depth of 16 ft or 
more. Alpha contamination levels, beta-gamma dose rates, and exter- 
nal gamma radiation levels in some areas of the buildings and 
outdoors on the site are above current federal guidelines concerning 
the release of property for unrestricted use. Concentrations of **Ra 
in water in holes drilled on the site are above the maximum permissi- 
ble concentration. Also, measurements made offsite show that con- 
tamination from the site has spread to nearby offsite locations, and 
that there is significant atmospheric transport of ??Rn from the site. 


39354 (LA—7087-MS) Seismic investigation of the Nuclear Fuel 
Services, Inc., Reprocessing Plant at West Valley, New York. Ende- 
brock, E.G.; Bartholomew, R.J.; Bennett, J.G.; Brasier, R.I.; Corco- 
ran, W.F. (Los Alamos Scientific Lab., N.Mex. (USA)). Mar 1978. 
Contract W-7405-ENG-36. 37p. Dep. NTIS, PC A03/MF AOI. 

An investigation was undertaken to determine the earthquake 
level at which the Nuclear Fuel Service, Inc., Reprocessing Plant at 
West Valley, New York, could first experience a predefined struc- 
tural failure. The effort was divided into tasks of evaluating soil- 
structure interaction, determining overall facility motion, and ana- 
lyzing the substructures. The analysis included using two- and three- 
dimensional finite element computer codes. Shear wall failure, cell 
flexural failure (beam action), and foundation (pile) failure were 
identified as possible structural failure types. The cells that contain 
radioactive materials and that are required to confine such materials 
during an earthquake should remain intact up to 0.20 g's. At the 
same loading, the piles supporting the confinement cells could un- 
dergo displacements sufficient to cause fracture of piping between 
nonmonolithically connected cells. 


39355 Transport worker radiation exposures handling air ship- 
ments of radioactive materials. Bradley, F.J.; Jones, A.; Kelly, R. pp 
347-350 of Proceedings of the 4. International congress of the 
International Radiation Protection Association. Vol. 2. Fontenay- 
aux-Roses, France; Association Internationale de Protection contre 
les Rayonnements (1977). 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

See CONF-770409—23. 

Due to the continuing increase in the use of radioactive 
materials in nuclear medicine and industry there has been a corre- 
sponding rise in radioactive material (ram) package shipments via air 
carriers. Utilizing sensitive thermoluminescent dosimeters which 
were worn for 6-8 week periods annual transport worker dose 
estimates were made at several locations within New York State. 
The estimated doses as a function of transport index on the package 
label were as follows: freight forwarder servicing New York City 
Airports handled 31,000 TI units/y and 15 persons wore badges with 
whole body badge readings: 0.24, 0.60, 0.76, 0.78, 0.83, 0.99 and 1.69 
rem/y; for a population dose of 0.36 man-rem/y, ring badges with 
positive results, 0.71, 1.03 and 1.11 rem/y; 5 air carriers at Buffalo 
Airport handled 5800 TJ units/y and 41 persons were monitored 
with 13 positive results: 2 at 0.24, 3 at 0.30, 0.25, 0.31, 2 at 0.37, 0.42, 
0.48, 0.60, and 1.55 rem/y for a population dose of 0.14 man-rem/y, 
ring badge positive results: 0.24 and 6.01 rem/y; 4 freight forwarders 
at Buffalo Airport handled 3800 TI units/y and 52 persons were 
monitored with 3 positive results: 0.30, 0.36 and 0.67 rem/y for a 
population dose fo 0.201 man-rem/y, ring badge positive results: 0.31 
and 0.42 rem/y; 4 air carriers and 3 freight forwarders at Rochester 
Airport handled 170 TI units/y and 19 persons wore badges and 
none gave an exposure above minimum detectable during monitored 
period. The annual population dose per TI were as follows: for New 
York City freight forwarder, 0.000012 man-rem/TI-y; for Buffalo 
Airport air carriers, 0.000024 man-rem/TI-y; for Buffalo Airport 
freight forwarder, 0.0000055 man-rem/TI-y. 


39356 Special radiation protection problems connected with the 
handling of plutonium-238. Hebrard, L.D. (CEA Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France)). pp 507-513 of 
Design of and equipment for hot laboratories. Vienna; IAEA (1976). 
(In French) 

From Symposium on the design of and equipment for hot 
laboratories; Otaniemi, Finland (2 Aug 1976). 

See CONF-760811—. 

Special precautions have to be taken in handling 7°*Pu be- 
cause of its high specific activity and radiotoxicity. The risk of 
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contamination is the most serious problem presented by this radionu- 
clide. Attention should be given in the first place, therefore, to the 
quality and reliability of the containment in installations where 7°*Pu 
is to be handled. Different technical solutions are proposed here, 
particularly as regards the selection of equipment. The special irra- 
diation risks connected with *°*Pu are due to iow-energy electro- 
magnetic radiations (exposure of the hands in particular) and neu- 
trons. The radioprotection monitoring system must be sensitive, and 
its elements numerous and varied. They must give the alarm very 
rapidly in order to keep exposure of personnel to a minimum, and 
any failure in installation containment must be indicated immediate- 
ly. Special attention should be devoted to the control of atmospheric 
contamination. In addition to technical advice on the handling of 
238Py, the author makes certain general recommendations for work 
with radionuclides belonging to the very-high-toxicity group. 


REGULATIONS 
REFER ALSO TO CITATION(S) 40640, 41712 


ACCOUNTABILITY AND SAFEGUARDS 


REFER ALSO TO CITATION(S) 39298, 40571, 40573, 40577, 
41185, 41414 


39357 (LA—7030-PR) Nuclear safeguards research and develop- 
ment program status report. Progress report, May—August 1977. 
Sapir, J.L. (comp.). (Los Alamos Scientific Lab., N.Mex. (USA)). 
Mar 1978. Contract W-7405-ENG-36. 90p. Dep. NTIS, PC A0S/MF 
AOl. 

This report presents the status of the Nuclear Safeguards 
Research and Development program pursued by LASL Safeguards 
Groups Q-1, Q-2, Q-3, and Q-4. Topics covered include nondestruc- 
tive assay technology development and applications, international 
safeguards, perimeter safeguards and surveillance, concepts and sub- 
systems development (e.g... DYMAC program), integrated safe- 
guards systems, training courses, and technology transfer. 


39358 (LA-UR—78-648) Decision analysis for dynamic account- 
ing of nuclear material. Shipley, J.P. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1978. Contract W-7405-ENG-36. l6p. (CONF- 
780511—3). Dep. NTIS, PC A02/MF AO1. 

From American Nuclear Society Topical meeting; Williams- 
burg, VA, USA (15 May 1978). 

Effective materials accounting for special nuclear material in 
modern fuel cycle facilities will depend heavily on sophisticated data 
analysis techniques. Decision analysis, which combines elements of 
estimation theory, decision theory, and systems analysis, is a frame- 
work well suited to the development and application of these tech- 
niques. Augmented by pattern-recognition tools such as the alarm- 
sequence chart, decision analysis can be used to reduce errors caused 
by subjective data evaluation and to condense large collections of 
data to a smaller set of more descriptive statistics. Application to 
data from a model plutonium nitrate-to-oxide conversion process 
illustrates the concepts. 


39359 (LA-UR—78-708) Design of a ***Cf neutron assay system 
for evaluation at the Savannah River Plant fuel fabrication facility. 
Crane, T.W.; Bourret, S.; Eccleston, G.W.; Menlove, H.O.; Speir, 
L.G.; Studley, R.V. (Los Alamos Scientific Lab., N.Mex. (USA); Du 
Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Plant). 1978. Contract W-7405-ENG-36. 12p. (CONF- 
780511—1). Dep. NTIS, PC A02/MF AOl1. 

From American Nuclear Society Topical meeting; Williams- 
burg, VA, USA (15 May 1978). 

A nondestructive assay (NDA) unit will be evaluated at the 
Savannah River Plant (SRP) reactor fuel fabrication facility for 
measurement of a range of highly enriched uranium materials. The 
unit employs cyclic neutron interrogation with a Cf-252 neutron 
source followed by delayed-neutron counting to assay the U-235 
content of fuel alloys with up to 2.4 kg U-235 per item in addition to 
scrap and waste with a lower U-235 content. The accuracy goal for 
the majority of the measurements is | to 3 percent. 


39360 (LA-UR—78-832) Requirements for near-real-time ac- 
counting of strategic nuclear materials in nuclear fuel reprocessing. 
Hakkila, E.A.; Cobb, D.D.; Dietz, R.J.; Shipley, J.P.; Smith, D.B. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract W- 
7405-ENG-36. 14p. (CONF-780511—2). Dep. NTIS, PC A02/MF 
AOl. 


From American Nuclear Society Topical meeting; Williams- 
burg, VA, USA (15 May 1978). 

A Purex-based nuclear fuel reprocessing plant has been stud- 
ied for possible incorporation of near-real-time accounting to supple- 
ment conventional accounting procedures. Near-real-time account- 
ing of special nuclear materials relies on in-line or at-line flow 
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measurements and plutonium assay of product and waste streams, 
complemented by conventional analytical chemistry for daily instru- 
ment calibrations. In-line alpha monitors could be used for waste 
stream measurements of plutonium, even in the presence of high 
beta-gamma fluxes from fission products. X-ray absorption edge 
densitometry using either K- or L-absorption edges could be used 
for plutonium concentration measurements in main product streams. 
Some problem areas identified in waste stream measurements include 
measurements of leached hulls and of centrifuge sludge. Convention- 
al analytical chemical methods for measuring plutonium in weapons 
grade material can be modified for reprocessed plutonium. Analyt- 
ical techniques requiring special precautions will be reviewed. 


39361 (MLM—2505(OP)) Feasibility study of a high-precision 
XRF system for analysis of solutions and slurries. Hudgens, C.R.; 
Craft, B.D. (Mound Facility, Miamisburg, Ohio (USA)). 1978. Con- 
tract EY-76-C-04-0053. 8p. (CONF-780522—1). Dep. NTIS, PC 
A02/MF A011. 

From ANS topical meeting; Williamsburg, VA, USA (15 
May 1978). 

Wavelength dispersive x-ray fluorescence (XRF) is uniquely 
applicable to the analysis of dissolver solutions because of its high 
immunity to the intense gamma emissions of the solutions, its inher- 
ently high signal-to-noise (S/N) ratios, and its adaptability as an on- 
line, temper-resistant, accurate analysis of both dilute and concen- 
trated plutonium in disolver solutions. The taking of aliquots and 
transfer of samples would be elimi;ted by placing the system on-line. 
The addition of standards would impose no complications to subse- 
quent chemical processing. The use of monochromatic exciting 
radiation would further improve the S/N ratio, and, by eliminating 
useless radiation, would reduce photochemically formed gas bubbles 
which perturb sample geometry. For rapid analysis a rotating target, 
high-power x-ray generator would be necessary. Control and moni- 
toring of the equipment, the analytical process, and data processing 
would be done by a minicomputer for error-free operation, and for 
prompt detection of all but the most sophisticated attempts at 
tempering with the analytical process. The specifications of the 
system components have been conservatively estimated so that the 
rms variation of the entire system during a single determination 
would rot exceed 0.20%. Counting statistics is considered separately 
because it is a function of fluorescent intensity. The performance 
specifications have been written with awareness of the capabilities 
and limits of modern technology. The conservative designs thus 
permitted will allow the construction of an XRF system of high 
reliability and advanced capability. 


39362 (NLCO—1150) Verification of 7°5U enrichment in SNM 
receipts at the DOE Feed Materials Production Center. Humphrey, 
H.W. (National Lead Co. of Ohio, Cincinnati (USA)). Feb 1978. 
Contract EY-76-C-05-1156. 48p. (CONF-780521—1). Dep. NTIS, 
PC A03/MF AOl1. 

From Analytical methods for safeguard and accountability 
measurements of special nuclear material; Williamsburg, VA, USA 
(15 May 1978). 

A diversity of uranium-bearing, nonirradiated materials with 
235 assays from fully depleted to a maximum of 10 wt % *°U, is 
routinely returned to this DOE site for reprocessing. It is necessary 
to confirm the 7°°U isotopic content of Special Nuclear Material 
(SNM) receipts both for accountability and nuclear criticality safety 
purposed. Methods and instrumentation have been developed for an 
isotopic verification facility by which **°U isotopic content is rapid- 
ly and nondestructively determined. The 185 keV gamma photon 
emitted by 7°°U is measured using a dual-channel gamma spectrom- 
eter which incorporates automatic background subtraction and an 
optimized collimator/Nal(T]) detector assembly. Measured activities 
are then related to 7°°U isotopic content by means of appropriate 
standards that have been destructively analyzed in the laboratory. 
Use of the described facility for the past seven years has resulted in 
improved nuclear safety procedures, better use of storage space and 
more stringent nuclear materials accountability. 


39363 (NUREG/CR—0007) Measurements and standards for 
nuclear materials safeguards. Quarterly report. Barnes, I.L.; Bean, 
V.E.; Bowman, C.D.; Carpenter, B.S.; Ditmars, D.A.; Garrett, D.A.; 
Irwin, L.K.; Marshak, H.; Yolken, H.T. (National Bureau of Stand- 
ards, Washington, D.C. (USA)). Nov 1977. 10p. NTIS $4.00. 

This report is a review of the first quarter, start-up phase of a 
long-term NBS program sponsored by NRC to up-grade national 
measurements and standards capability for nuclear materials safe- 
guards. The overall approach that NBS is utilizing to provide for 
development and dissemination of a consistent set of national mea- 
surement standards for nuclear materials safeguards is presented. A 
summary of the initial start-up progress for each of the five tasks in 
the project is then given. 


39364 (NUREG/CR—0033) Procedures for rounding measure- 
ment results in nuclear materials control and accounting. Brouns, R.J.; 
Roberts, F.P. (Battelle Pacific Northwest Labs., Richland, Wash. 
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(USA)). Nov 1977. Contract EY-76-C-06-1830. 15p. Dep. NTIS, PC 
A02/MF AOl. 

This report defines procedures for rounding measurement 
results for nuclear material control and accounting. Considerations 
for the applications of these procedures are discussed. 


39365 (SAND—77-1936) Nuclear material operations manual. 
Tyler, R.P.; Gassman, L.D. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Apr 1978. Contract EY-76-C-04-0789. 242p. Dep. NTIS, PC 
Al11/MF AOl. 

This manual is intended to provide a concise and comprehen- 
sive documentation of the operating procedures currently practiced 
at Sandia Laboratories with regard to the management, control, and 
accountability of radioactive and nuclear materials. The manual is 
divided into chapters which are devoted to the separate functions 
performed in nuclear material operations—ma nt, control, 
accountability, and safeguards, and the final two chapters comprise a 
document which is also issued separately to provide a summary of 
the information and operating procedures relevant to custodians and 
users of radioactive and nuclear materials. The manual also contains 
samples of the forms utilized in carrying out nuclear material activi- 
ties. To enhance the clarity of presentation, operating procedures are 
presented in the form of “play-scripts” in which the responsible 
organizations and necessary actions are clearly delineated in a chron- 
ological fashion from the initiation of a transaction to its completion. 


39366 (SAND—78-8178) Development of a transport network 
model for the NRC Physical Protection Project. Anderson, G.M.; 
Payne, H.J. (ORINCON Corp., La Jolla, Calif. (USA)). 24 Aug 
1977. Contract EY-76-C-04-0789. 119p. (OC-R—77-9964-1). Dep. 
NTIS, PC A06/MF AO1. 

The assessment of the requirements for a transportation 
system to transport special nuclear materials, due to the complexities 
deriving from schedule size and flexibility, convoy components and 
maintenance requirements, requires a well-formulated model and an 
associated computer package not presently available. This report 
details the problem of sizing the transportation system, presents 
several approaches to modeling this system, and provides recom- 
mendations for development of a computerized model. 





ADMINISTRATIVE AND REGULATORY 


39367 (NUREG/CR—0029) Workshop on the federal—state 
regulation of uranium mills. (Denver Univ., Colo. (USA). Center for 
Public Issues). Nov 1977. 36p. NTIS $4.50. 

The workshop was conducted on November 17 and 18, 1977 
in Colorado Springs, Colorado. Its purpose was to review and 
discuss: the NRC licensing process for uranium mills, regulation and 
licensing of uranium mills in Agreement States, the technical content 
of the Environmental Impact Statement for uranium mills under the 
National Environmental Policy Act, state environmental assessments 
and impact studies related to uranium mill licensing, the Natural 
Resources Defense Council Inc. vs New Mexico and the NRC 
lawsuit, the Generic Environmental Impact Statement on uranium 
mills, and the development of NRC staff and Commission policy on 
uranium mills. 


FUSION FUELS 


SOURCES 
REFER ALSO TO CITATION(S) 42008 


FABRICATION AND TESTING 
REFER ALSO TO CITATION(S) 42054 


PROPERTIES 


39368 Laminar mass transfer coefficients in a hydrogen window 
for a D-T fusion reactor. Mitsuishi, N.; Yamanaka, A.; Kumamaru, 
H.; Kawakami, H. (Kyushu Univ., Fukuoka). J. Chem. Eng. Jpn.; 11: 
No. 1, 75-77(Feb 1978). 

Owing to the high permeation of hydrogen through niobium 
and palladium, it is possible to use these metals in the form of a 
membrane (i.e. “hydrogen window”) for removing the tritium from 
the primary loop (blanket material) or the secondary loop (coolant) 
of a D-T fusion reactor. A mass transfer coefficient for laminar flow 
in a hydrogen windown in a D-T fusion reactor was calculated by 
solving a diffusion equation, taking account of both the resistances to 
permeation through a membrane and the diffusion in a fluid phase. 
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The area of the hydrogen window can be estimated by use of the 
mass transfer coefficient obtained in the paper. 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


39369 (MLM—2504) Stable isotope sales; Mound Facility cus- 
tomer and shipment summaries, FY 1977. Ruwe, A.H. Jr. (comp.). 
(Mound Facility, Miamisburg, Ohio (USA)). 27 Apr 1978. Contract 
EY-76-C-04-0053. 24p. Dep. NTIS, PC A02/MF AOl. 

A listing is given of Mound Facility’s sales of stable isotopes 
of noble gases, carbon, oxygen, nitrogen, chlorine, and sulfur for 
Fiscal Year 1977. Purchasers are listed alphabeticaly and are divided 
into domestic and foreign groups. A cross-reference index by loca- 
tion is included for domestic customers. Cross-reference listings by 
isotope purchased are included for all customers. 


PHYSICAL ISOTOPE SEPARATION 


39370 (K/OA—4247) Stage separation theory. Von Halle, E 
(Oak Ridge Gaseous Diffusion Plant, Tenn. (USA)). May 1978. 
Contract W-7405-ENG-26. 103p. NTIS, MF A0O1. 

Portions of document are illegible. 

The theory and a mathematical treatment of various stage- 
type isotope separation methods are presented. (TFD) 


HEAVY WATER PRODUCTION 


39371 (AECL—5710) Canadian heavy water production. Dah- 
linger, A.; Lockerby, W.E.; Rae, H.K. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). May 1977. 
8p. (CONF-770505—). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

The paper reviews Canadian experience in the production of 
heavy water, presents a long-term supply projection, relates this 
projection to the anticipated long-term electrical energy demand, 
and highlights — areas for further improvement that form the 
bulk of our research and development program on heavy water 
processes. 


39372 (CONF-760688—, pp 69-85) Canadian heavy water supply 
program. Dahlinger, A.; McNally, P.J. (Atomic Energy of Canada 

Limited). [nd]. 

From 16. annual meeting on control of reactor radiation 
fields; Toronto, Ontario, Canada (13 Jun 1976). 

In Nuclear energy and society. Volume 6. Heavy water 
reactors. 

The status of Canadian heavy water plants, owned and oper- 
ated by Ontario Hydro or AECL, is described. Present and prognos- 
ticated supply and demand is shown. Pricing policies are explained. 


39373 Method of deuterium isotope separation and enrichment. 
1976 lop US Patent 4,081,339. 28 Mar 1978. Filed date 19 Jul 

A method of separating deuterium, i.e., heavy hydrogen, from 
certain naturally occurring sources using tuned infrared lasers to 
selectively decompose specified classes of organic molecules (i.e., 
RX) into enriched molecular products containing deuterium atoms is 
described. The deuterium containing molecules are easily separated 
from the starting material by absorption, distillation or other simple 
chemical separation techniques and methods. After evaporation such 
deuterium containing molecules can be burned to form water with 
an enriched deuterium content or pyrolyzed to form hydrogen gas 
with an enriched deuterium content. The undecom molecules 
and the other reaction products which are depleted of their deuter- 
ium containing species can be catalytically treated, preferably using 
normal water, to restore the natural abundance of deuterium and 
such restored molecules can then be recycled. 


RADIATION SOURCES 


DESIGN AND FABRICATION 


39374 (PNL—2500(Pt.1), pp 3.123-3.124) gH = develop- 
ment of a portable blood irradiator. Hungate, F.P. Feb 1 

In Pacific Northwest Laboratory annual tudes :* 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 
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Extracorporeal irradiation of blood, using repeated brief ex- 
posures, has been shown to suppress rejection of tissue transplants 
and to inhibit progression of chronic lymphocytic leukemia. This 
project is designed to study the basic processes by which blood 
irradiation produces such effects, to establish the conditions of dose 
administration which optimize therapeutic effect, and to improve the 
technique of blood irradiation through the development of improved 
and portable blood irradiators. Hardware problems associated with 
maintaining a nonthrombogenic environment for blood flow appear 
to be largely solved. The new technique of spin casting the blood 
interface layer continues to provide irradiator units that produce no 
evidence of thrombus initiation internally. Results of biological tests 
in sheep and goats are reported. 


OTHER INDUSTRIAL USES 
REFER ALSO TO CITATION(S) 40923 


ISOTOPIC POWER SUPPLIES 


39375 (DOE/EDP—0026) Environmental Development Plan 
(EDP): space applications. (Department of Energy, Washington, 
D.C. (USA)). Apr 1978. 77p. Dep. NTIS, PC A0S5/MF AOI. 

This Environmental Development Plan (EDP) identifies and 
examines the environmental, safety, health, and socioeconomic (ES 
and H) issues associated with the ongoing DOE Space Applications 
Program and the associated research, development, and demonstra- 
tion programs. The EDP presents an ES and H research and 
development (R/D) program and strategy for timely resolutions of 
the issues and satisfaction of the associated requirements necessary 
for precluding impediments to the space nuclear systems technology. 
The EDP has been limited to the consideration of: (1) space nuclear 
power system nuclear fuel fabrication; (2) space nuclear power 
system heat source fabrication; (3) testing of subsystems and assem- 
bled systems; (4) R and D in support of space nuclear system 
development; (5) nuclear system responses to launch and reentry 
accidents; and (6) nuclear system environmental behavior and recov- 
ery. 


39376 (DPST—77-128-10) *°*Pu fuel form processes. Monthly 
report, October 1977. (Du Pont de Nemours (E.I.) and Co., Aiken, 
S.C. (USA). Savannah River Lab.). 1977. Contract EY-76-C-09- 
0001. 29p. Dep. NTIS, PC A03/MF AOI1. 

High-density **°PuO pellets were hot pressed for the Multi- 
Hundred Watt process demonstration. Development of the oxalate 
shard process for the Milliwatt heat source is described. Checkout 
and repair of equipment in Plutonium Experimental Facility contin- 
ues. (DLC) 


DESIGN AND FABRICATION 


39377 (DPST—77-128-11/12) 7°*Pu fuel form processes. Savan- 
nah River Laboratory monthly report, November/December 1977. (Du 
Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). 1977. Contract EY-76-C-09-0001. 52p. Dep. NTIS, PC 
A04/MF AO1. 

Progress in the Savannah River ***Pu Fuel Form Program is 
summarized. Goals of the Savannah River Laboratory (SRL) pro- 
gram are: to provide technical support for the transfer of DASMP 

®Pu fuel from fabrication operations from Mound Laboratory to 
new facilities at the Savannah River Plant (SRP); to provide the 
technical basis for ***Pu scrap recovery at SRP; and to assist in 
sustaining plant operations. Topics discussed include technical sup- 
port of the PuFF facility, multi-hundred watt process demonstration 
program, and experimental facilities. 


HYDROGEN 


REFER ALSO TO CITATION(S) 40655 


39378 (NP—23116) IGT research experience in hydrogen energy 
systems. (Institute of Gas Technology, Chicago, Ill. (USA)). Feb 
1978. 5p. of Gas Technology, Chicago, IL 

The various hydrogen research programs at the Institute of 
Gas Technology are briefly described. (LK) 


PRODUCTION 


REFER ALSO TO CITATION(S) 38777 
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39379 (CONF-780325—1) Hydrogen production methods. Bam- 
berger, C.E. (Oak Ridge National Lab., Tenn. (USA)). 1978. Con- 
tract W-7405-ENG-26. 13p. Dep. NTIS, PC A02/MF AOI. 

From Symposium on ?Energy and Development in the 
Americas’ Santos, Brazil (12 Mar 1978). 

Methods presently used and proposed for the production of 
hydrogen are reviewed. Since it is expected that water will be the 
only abundant source of hydrogen available in the future, this review 
emphasizes the different ways in which water can be decomposed 
and the possible primary sources of energy that may be used. 
Because thermochemical cycles hold the promise of achieving a high 
efficiency in converting thermal energy into hydrogen and because 
conceptually they are newer, they are described in more detail than 
other methods. Thermochemical cycles consist of several chemical 
reactions run in a sequence at different temperatures and all the 
chemicals involved, except water, are regenerated and reused con- 
tinuously. 


39380 Recovery of hydrogen and nitrogen from ammonia plant 
purge gas. Doshi, K.J. (to Union Carbide Corp.). US Patent 
4,077,780. 7 Mar 1978. Filed date 20 Oct 1976. 18p. 

An adiabatic pressure swing adsorption process is claimed for 
separating gas mixtures containing ammonia, argon, methane, nitro- 
gen and hydrogen to recover hydrogen and nitrogen product in 
which four adsorbent beds are joined so that the adsorbate loaded 
bed is pressure equalized with two other beds in staged sequence. 


39381 Conception, status and prospects of a solar hydrogen econ- 
omy. Justi, E. (Technische Univ. Braunschweig (Germany, F.R.). 
Inst. fuer Technische Physik). pp 517-549 of lst German solar 
energy forum. Vol. 2. Proceedings. Chapter 21: hydrogen technol- 
ogy. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

This introductory lecture explains firstly the reasons for tran- 
sition from high tension lines to high pressure pipelines to connect 
cheaply very distant energy production and consumption sites. The 
properties of various gaseous energy carriers e.g. CH, and He are 
discussed. He is found to be superior as universal energy carrier and 
raw material. Subsequently different methods of making He gas from 
various primary energies are given including biotechnical processes. 
Thereafter special advantageous applications of He for industrial and 
domestic purposes, and the present status of construction of high 
pressure He pipelines and the satisfactory experiences in Germany 
are reported. In conclusion the safety risks are treated. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 39694 


39382 Solar energy-assisted electrochemical splitting of water. 
Some energetical, kinetical and catalytical considerations verified on 
MoS, layer crystal surfaces. Tributsch, H. (Max-Planck-Gesellschaft 
zur Foerderung der Wissenschaften e.V., Berlin (Germany, F.R.). 
eee Z. Naturforsch., a; 32: No. 9, 972-985(Sep 
1977). 

Kinetical energetical and solid state considerations were 
elaborated in a search for suitable electrodes for the oxidation of 
water with visible light. They led to layer type transition metal 
dichalcogenides and to the photo-electrochemical utilization of opti- 
cal d-d-transition which do not break chemical bonds. MoS. was 
selected as a promising compound and it was actually shown to react 
with water on illumination with light between 400 and 715 nm. At 
low electrode potentials the liberation of small quantities of molecu- 
lar oxygen was traced with polarographic techniques. The main 
portion of the oxidation products of water was, however, found to 
be lost for the oxidation of crystal bound sulfur to sulfate. An 
improvement of this situation in favor of an increased rate of oxygen 
evolution has been accomplished by means of a redox-catalyst, tris 
(2.2-bipyridine)-ruthenium (ID, which is oxidized through photoche- 
mically generated holes from the MoS 4 dsub(z)? valence band and 
channels them into oxygen-evolution through nucleophilic addition 
of hydroxide. A molecular mechanism was elaborated for the 
photoelectrochemical oxidation of water on MoS: and its conclu- 
sions tested by investigating the oxidative behavior of various addi- 
tional layer-type transition metal compounds. It involves a hole 
mediated valence change of molybdenum with an intermediate for- 
mation of a 5-valent molybdenum hydroxide. A basic kinetical and 
energetical similarity is suggested with the function of manganese 
reaction centers in photosynthesis. 


39383 Hydrogen —— by conventional and modified water 
electrolysis. Brennecke, P.; Ewe, H.; Justi, E. (Technische Univ. 
Braunschweig (Germany, F.R.). Inst. fuer Technische Physik). pp 
551-565 of Ist German solar energy forum. Vol. 2. Proceedings. 
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Chapter 21: hydrogen technology. Bossel, U. (ed.). Muenchen, Ger- 
many, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Basing upon the fundamental understanding of the important 
anodic and cathodic electrode processes the construction and oper- 
ation of commercial water electrolyzers is explained. As further 
developments which use improved catalysts, novel electrode struc- 
tures, and modified cell constructions, the compact Eloflux and 
Allis-Chalmers bipolar water electrolysis cells are presented. The 
recent most interesting methods in the emerging electrolysis technol- 
ogy are the solid polymer electrolyte (SPE), and high temperature 
steam-hydrogen electrolysis cells. 


39384 Thermal and thermo-electrolytical generation of hydrogen 

by solar energy. Gretz, J. (Commission of the European Communi- 
ties, Ispra (Italy). New Energies Programme). pp 567-579 of Ist 

German solar energy forum. Vol. 2. Proceedings. Chapter 21: hydro- 

a technology. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS 
1977). 


From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Hydrogen as a secondary energy is certainly a potential 
means of energy storage. Its highest attraction, however, is that its 
primary material is water; it therewith forms, together with solar 
energy, the energy source for splitting the water, a genuine primary 
energy source. In this paper the thermodynamics of water splitting is 
established and different decomposition techniques are discussed. 


STEAM REFORMER PROCESSES 


39385 Parallel steam reformers to provide low energy process. 
Crawford D.B.; Becker, C.L.; LeBlanc, J.R. (to Pullman Inc.). US 
Patent 4,079,017. 14 Mar 1978. Filed date 19 Nov 1976. 8p. 

A low energy process for the production of hydrogen-rich 
gas which involves the process sequence of primary reforming and 
secondary reforming includes parallel steam reformers for the prima- 
ry reforming of the hydrocarbon feed, one portion of the hydrocar- 
bon feed being heated using radiant heat, i.e., a steam reforming 
furnace, and another portion of the hydrocarbon feed being heated 
using indirect heat exchange with the effluent from the secondary 
reforming, i.e., an exchanger-reactor. 


COAL GASIFICATION 
REFER ALSO TO CITATION(S) 38743 


STORAGE 


CHEMISORPTION 


39386 (BNL—23130) Some observations on the effects of the 
volumetric expansion of iron-titanium hydride on vessels built at BNL. 
Strickland, G.; Milau, J.; Rosso, M.J. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Aug 1977. Contract EY-76-C-02-0016. 16p. 
Dep. NTIS, PC A02/MF AOI. 

The effects of the volumetric expansion which occurs during 
the formation of iron-titanium hydride are reported. Most of the 
observations were. made, incidentally, on test beds of several sizes, 
and showed that loosely packed beds can become tightly packed and 
cause gradual bulging of the container upon extended hydride- 
dehydride cycling. In one test, conducted specifically to determine 
the effects of hydride expansion, it was shown that a densely packed 
bed will begin to deform the container after a few cycles. The 
particle behavior leading to this damage is proposed. 


39387 (MLM—2473(OP)) NMR studies of hydrogen relaxation 
and diffusion in TiFeH/sub x/ and TiFe/sub 1-y/Mn/sub y/H/sub x/ 
. Bowman, R.C. Jr.; Carter, G.C.; Chabre, Y.; Attalla, A. (Mound 
Lab., Miamisburg, Ohio (USA); National Bureau of Standards, 
Washington, D.C. (USA). Inst. for Materials Research; Grenoble-1 
Univ., 38 (France). Lab. de Spectrometrie Physique). 1977. Contract 
—— 30p. (CONF-770823—4). Dep. NTIS, PC A03/ 

From International symposium on hydrides for energy stor- 
age; Geilo, Norway (14 Aug 1977). 

TiFe and related intermetallic compounds react directly with 
hydrogen gas to form hydrides which are suitable for energy storage 
applications. Although some of the characteristics of these materials 
have been evaluated, many important physical properties such as 
crystal structures, electronic structures, and hydrogen diffusion be- 
havior are unknown. Since nuclear magnetic resonance (NMR) 
provides detailed information on the physical states of the hydrogen 
atoms, various NMR parameters are being measured in the hydride 
phases produced from TiFe and related alloys. This paper is mainly 
concerned with hydrides formed from TiFe and TiFeo.7aMno.1s. At 
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low temperatures interactions with conduction electrons dominate 
proton spin-lattice relaxation times for both the 8 and phases. Spin 
echo measurements on 8-phase samples showed motional narrowing 
above 360K and yielded a diffusion activation energy, E/sub a/, of 
0.26(2) eV. Hydrogen diffusion in the y-phase is observed to be 
slower and an approximate activation energy of 0.80(5) eV is de- 
duced from T/sub 1D/ measurements. The present observations for 
TiFeH/sub x/ will be briefly compared with the properties of TiH/ 
sub x/ and other Ti-based ternary hydrides. 


39388 Neutron scattering investigations of the LaNi; hydrogen 
storage system. Fischer, P.; Furrer, A. (Eidgenoessisches Inst. fuer 
Reaktorforschung, Wuerenlingen (Switzerland)); Busch, G.; Schlap- 
bach, L. (Eidgenoessische Technische Hochschule, Zurich (Switzer- 
land). Lab. fuer Festkoerperphysik). Helv. Phys. Acta; 50: No. 4, 421- 
430(10 Nov 1977). 

Static and dynamic properties of hydrogen in LaNisHsub(x) 
(0 <= x <= 6) compounds were determined by neutron scattering. 
Deuterium positions as well as distribution have been determined by 
neutron diffraction. The neutron inelastic scattering technique has 
been used to study the hydrogen diffusion process from the depen- 
dence of the quasielastic line width upon momentum transfer. The 
results are in qualitative agreement with the predictions of a jump 
diffusion model, and the diffusion parameters are qualitatively dis- 
cussed in terms of the structure information. 


39389 Location of hydrogen in a-zirconium. Narang, P.P.; Paul, 
G.L.; Taylor, K.N.R. (New South Wales Univ., Kensington (Austra- 
lia). School of Physics). J. Less-Common Met; 56: No. 1, 125- 
128(Nov 1977). 

The authors show from neutron diffraction work, that hydro- 
gen occupies the tetrahedral sites in the h.c.p. phase of zirconium as 
well as cubic and tetragonal faced-centred zirconium. 


39390 Slow step for hydrogen absorption (desorption) by activat- 
ed LaNi;. Tanaka, S.; Clewley, J.D.; Flanagan, T.B. (Vermont Univ., 
Burlington (USA). Dept. of Chemistry). J. Less-Common Met.; 56: 
No. 1, 137-139(Nov 1977). 

The rates of hydrogen absorption (desorption) by activated 
LaNis in the two-phase region were examined at 195 K, and the 
pressure dependence of the absorption (desorption) in the two-phase 
region was also determined. 


TRANSPORT 


REFER ALSO TO CITATION(S) 39381 


INDUSTRIAL AND COMMERCIAL USE 


39391 Alternative energies for transportation at the end of the 
mineral-oil aera. Pt. 2. Hydrogen systems particularly versatile - 
hydrogen-gasoline mixed operation as a first step. Buchner, H.; Saeuf- 
ferer, H. (Daimler-Benz A.G., Stuttgart (Germany, F.R.)); May, H. 
(Kaiserslautern Univ. (Germany, F.R.). Lehrstuhl fuer Kraft- und 
Arbeitsmaschinen). VDI (Ver. Dtsch. Ing.) Nachr.; 31: No. 36, 20- 
21(Sep 1977). (In German). 

Within the frame of a three-part series, alternative fuels for 
vehicle engines are tested with reference to their possible application 
potential. This second part deals with hydrogen as a fuel for vehi- 
cles. It is shown that the progress in the storage of hydrogen by 
means of hydride stores will help to use hydrogen as driving power 
for vehicles. For the present the petrol will be mixed with hydrogen 
at 10%. This, as was seen in experiments, leads to an improved 
efficiency of the engines, at the same time reducing the waste gas 
emission. After some experiences with commercial operation, the 
preconditions for complete replacement of petrol by hydrogen could 
be created. Finally the effects of a hydrogen-hydride energy concep- 
tion with its effects on the energy supply in industry and private 
households are discussed. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 41027 


39392 Evaluation of energy substitution equivalent. Bailie, R.C.; 
Doner, D.M. (West Virginia Univ., Morgantown). Resour. Recovery 
Conserv.; 1: No. 2, 188-191(Oct 1975). 

The amount of fossil fuel saved if a fossil fuel used to produce 
an energy product were replaced by an energy resource recovery 
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system that produced the same energy product is defined as the 
substitution equivalent. The method for calculating the substitution 
equivalent is outlined and numerical values are given for the substi- 
tution equivalent of wastes in the production of methanol or steam 
generation. (JSR) 


HYDROCARBON FUELS 


39393 (CONF-780229—1) Alternative sources of gas supply. 
Lee, B.S. (Institute of Gas Technology, Chicago, Ill. (USA)). 23 Feb 
1978. 10p. of Gas Technology, Chicago, IL. 

From 17. convention Distribution Contractors Association; 
Las Vegas, NV, USA (23 Feb 1978). 

The alternative sources considered include imported liquefied 
natural gas, and substitute natural gas produced from oil, coal, oil 
shale, peat, and biomass. Data are included on fuel prices, electricity 
prices, environmental impacts, fossil fuel resources, and unconven- 
tional sources of natural gas. It is noted that some of the technologies 
to tap these resources are in early stages of development and will not 
be able to make any appreciable contribution to gas supply for ten to 
thirty years. Of the available alternatives, high-Btu pipeline quality 
gas from coal is the nearest-term, most technologically feasible and 
economic candidate. Eventually, most or all of these supplies must 
be a to take full advantage of the clean environmental 
qualities of methane as a fuel and to make full use of the enormous 
investment which transmission companies, distribution companies, 
and consumers have made in the equipment to efficiently transmit, 
distribute and utilize gas. (JRD) 


39394 (Juel—1447) Introduction of synthetic natural gas on the 
energy market of the Federal Republic of Germany in consideration of 
alternative coal supply strategies and the competitive energy carriers. 
Investigation with the aid of a regional planning model. Oesterwind, 
D. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Pro- 
grammgruppe Systemforschung und Technologische Entwicklung). 
Aug 1977. 388p. (In German). Dep. NTIS (US Sales Only), PC 
Al7/MF AO1. 

The work starts from the question as to what share synthetic 
gas can gain on the market with regard to alternative developments 
of competitive energy sources especially with consideration of com- 
petitive ability and economic costs and advantages. To answer this 
question a planning-model was developed, containing features char- 
acteristic of the FRG. The problems occurring in the realization of 
the model are shown and the development of other energy sources 
offered is estimated. The most important model results are: (1) The 
synthetic gas produced on an uatothermal basis is likely to gain a 
lesser share on the market than SNG produced on a nuclear basis. (2) 
The economical advantages of a nuclear SNG-introduction strategy 
are better towards the end of the planning period, even under the 
worst conditions, than those of the autothermal SNG-introduction 
strategy. (3) By introducing nuclear SNG in 1995, the market share 
of fuel oil can be reduced. (4) Around the year 2000 transition to 
hard coal will be necessary if the brown-coal mining capacity is 
continued to be completely exploited. (5) After completely finishing 
the brown coal mining capacity, transition to cheaper imported coal 
will result in a market share which will be higher than domestically 
— hard coal. (6) The SNG market share is higher in individual 

ouseholds and small-scale consumers than in industry. (7) Especial- 
ly in densely populated areas with high SOs-emission, SNG can 
make a good contribution to the substitution of fuel oil. 


PROPERTIES 


39395 (NBS-TN—653) Thermophysical properties of methane, 
from 90 to 500 K at pressures to 700 bar. Goodwin, R.D. (National 
Bureau of Standards, Boulder, Colo. (USA). Cryogenics Div.). Apr 
1974. 280p. GPO $2.25. 

Thermophysical properties of methane are tabulated at uni- 
form temperatures from 90.68 to 500 K along isobars to 700 bar. A 
novel equation of state is employed for the first time, having origin 
on the vapor-liquid coexistence boundary. Computations are based 
almost entirely on ideal gas specific heats and experimental P-rho-T 
data via the equation of state, without weighting to data for derived 
properties. Good agreement with such data confirms validity of the 
equation and method. New P-rho-T data are reported at 0.3 to 1.7 
times the critical density. 


39396 Mechanism of the combustion of ethane. Basevich, V.Ya.; 
Kogarko, S.M. (Inst. of Chemical Physics, Moscow). Bull. Acad. Sci. 
USSR, Div. Chem. Sci.; 26: No. 8, 1594-1605(Aug 1977). 

Translated from Izv.Akad. Nauk SSSR, Ser. Khim.; No. 8, 
1728-1734(Aug 1977). 

Rate constants for the ethane—atomic oxygen reaction have 
been determined at temperatures in the 310 to 800°K range. A 
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proposed mechanism shows the combustion of ethane to be a chain 
branching process with C—C bond rupture in ethyl radical reac- 
tions. 


39397 Research on the mechanism of methane ignition by electric 
sparks. Szeniawski, W. Berg- Huettenmaenn. Monatsh.; 121: No. 2, 
45-50(Feb 1976). (In German). 

The thermochemical mechanism of firedamp ignition is 
shown diagrammatically, and the phenomenon of deferred ‘inined. 
and the inhibiting action of powdered limestone are exp 
Author concludes that the pyrolysis of methane is not only in 
relation to the energy produced by sparks but also to the combustion 
energy of the molecules. 


PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 38748, 38766 


39398 (EPRI-AF—689) Liquids from CO and Hz for energy 
storage. Final report. Bennett, C.O. (Connecticut Univ., Storrs 
(USA). Dept. of Chemical Engineering). Mar 1978. 183p. Dep. 
NTIS, PC A09/MF AOI. 

A number of catalysts were experimentally compared for 
their activity in the Fischer-Tropsch synthesis. The best catalyst is a 
promoted, nitrided fused-iron commercial ammonia synthesis cata- 
lyst. Intrinsic rate measurements were made over this catalyst for a 
2/1 He/CO feed at 20 atm (2.0 MPa) in the temperature range 250 to 
315°C. These kinetic data were then used in the computer simulation 
of a large-scale, heat-exchanger type reactor. A cottlentery design at 
250°C employs a space velocity of about 400 hr~*. 


39399 Methanation process. Finch, J.N. (to Phillips Petroleum 
Co.). US Patent 4,079,072. 14 Mar 1978. Filed date 15 Nov 1976. 8p. 

Methane is prepared by contacting carbon monoxide and 
hydrogen in the presence of a supported rhodium-containing catalyst 
promoted with uranium. In another embodiment, the methanation 
activity of supported rhodium-containing catalysts lost due to sulfur 
poisoning is restored by contacting the catalysts with a sulfur-free 
feed of carbon monoxide and hydrogen at a temperature of about 
550°C for a period of time sufficient to substantially restore methan- 
ation catalyst activity. 


39400 Catalyst to accelerate methanation reactions. (to Haldor 
Topsoee A/S). German(FRG) Patent 2,624,396/A/. 16 Dec 1976. 
20p. (In German). 

Methanation reactions are very exothermic reactions and lead 
to temperature rises in the catalyst bed of 200-400°C. The catalyst 
must thus have a high temperature stability. According to the 
invention, a catalyst of the following composition was up: 32 
wt.% NiO, 42 wt.% AlOs, 26 wt.% ZrO. Parts of this catalyst 
charge were immersed in different concentrations of aqueoos ammo- 
nium molybdate solutions. After drying, the catalysts obtained were 
reduced in a stream of hydrogen at 800°C (space velocity 1,000 h~*). 
It was shown from deactivation and methanation tests that after the 
deactivation treatment, which was done with steam-containing gas at 
700°C, the activity of the molybdenum-containing catalysts were 
considerably higher then that of the catalyst without molybdenum. 
The optimum molybdenum content was found to be 4 wt.% relative 
to the metal. The methanation tests were carried out at an inlet 
temperature of about 250°C and on outlet temperature of about 

C of the catalyst bed. 


39401 Breech door for synthesis gas generators, Jahnentz, W.; 
Klatt, F.; Gaupp, K. (to Chemische Werke Huels A.G., Marl (Ger- 
many, F.R.)). German(FRG) Patent 2,462,300/A/. 30 Sep 1976. 7p. 
(In German). 

In synthetic gas generation from tailings, the inorganic com- 
ponents settle out as slag on the floor of the generator which is lined 
with ceramic material. These must be removed after a certain time, 
which, because of the high temperature and pressure of the synthetic 
process, requires a long period of time. In this invention a ——— 
door is proposed, which halves the shutdown time. Accordin, 
invention, the whole of the ceramic mass and the slag on the oe “a 
the generator is no — chiselled out to remove the slag. Instead, a 
stopper in the shape of a flat frustrum of a cone is removed, and the 
slag is chiselled out. Finally a thermally treated new sealing stopper 
is fitted into a ceramic ring connected to the generator wall. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 39666, 40725, 41618, 41623, 41628 


39402 (COO—2982-21) Conversion of cellulosic and waste poly- 


mer material to gasoline. Progress report. Kuester, J.L. (Arizona 
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State Univ., Tempe (USA). Coll. of Engineering and Applied Sci- 
ences). Nov 1977. Contract EY-76-S-02-2982. 5p. Dep. NTIS, PC 
A02/MF AOl1. 

Progress is reported in research on the improvement of the 
composition of pyrolysis gas produced by the Fischer-Tropsch cata- 
lytic reactor. Results of studies of the effects of pressure on product 
yields are reported. (JGB) 


39403 Liquefaction of peat. Oelert, H.H.; Dhinh-Van, T.; Son, 
N.N. (Technische Univ. Clausthal, Clausthal-Zellerfeld (Germany, 
F.R.). Inst. fuer Chemische Technologie und Brennstofftechnik). 
Chem.-Ing.-Tech.; 49: No. 11, 913(Nov 1977). (In German). 

From DECHEMA annual meeting; Frankfurt am Main, Ger- 
many, F.R. (23 - 24 Jun 1977). 

Reaction kinetics studies on the system peat/water, weight 
ratio 1:4, in the presence of CO, and in the temperature region 280- 
380°C are reported on. 


39404 Producer gas from agricultural wastes: its production and 
utilization in a converted oil-fired boiler. Cruz, LE. (Univ. of the 
Philippines, Quezon City). Resour. Recovery Conserv.; 2: No. 3, 241- 
256(May 1977). 

A study was made on the performance of a fixed bed gas 
producer, using agricultural wastes as fuel and air as gasifying 
medium, and operated either as an up-draft or a down-draft reactor 
to supply producer gas to a converted oil-fired boiler. Up-draft 
operation, although achieving better thermal efficiencies, led to 
serious ash clinkering problems. Down-draft operation solved the 
problem of clinker formation on the grate at the expense, however, 
of slightly lower thermal efficiencies and reduced gasification rates. 


39405 Packed bed digestion of solid wastes. Augenstein, D.C. 
(Dynatech R/D Co., Cambridge, MA); Wise, D.L.; Cooney, C.L. 
Resour. Recovery Conserv.; 2: No. 3, 257-262(May 1977). 

As the economics of fuel gas production by anaerobic diges- 
tion is critically dependent on digestion costs, a study was made to 
how performance and fuel gas yields in a packed bed digestor 
compared with those from conventional digestors. The results 
showed that a packed bed is feasible and performance of a hypotheti- 
cal full-scale facility for methane generation was evaluated. (JSR) 


39406 Method and facility to produce fuel from lumpy 


gases 
house and industrial refuse and the like. Kiener, K. German(FRG) 


Patent 2,432,504/B/. 16 Dec 1976. 6p. (In German). 

In a two-stage gas generating method, lumpy house and 
industrial refuse is carbonized by indirect heating under exclusion of 
air at temperatures from 300° to 600°C. This is carried out with 
continuous revolving of the crude refuse in a jacket-heated low- 
temperature carbonization drum designed with inner ribbing. The 
solid low-temperature carbonization residues are separately removed 
and sorted into low-temperature coke and other solid residues. In the 
second process stage, the low-temperature carbonized gases passing 
through the offlet in the fuel gas reactor are decomposed into fuel 
gases by being sucked through glowing low-temperature carboniza- 
tion coke at temperatures of 1000° - 1200°C. The shaft-shaped fuel 
gas reactor is filled with low-temperature carbonzation coke and 
other carbon carriers and has nozzles for air or steam uniformly 
distributed over the circumference of its lower conoidal tapered 
region. Air and steam are pre-heated in the outer gas jacket cham- 
ber. The fuel gases are drawn off through the gas jacket chambers 
and partly fed to a combustion engine to produce the low-tempera- 
ture carbonization heat for the first process stage. 


39407 Economic analysis of fuel gas production from solid waste. 
Kispert, R.G.; Sadek, S.E.; Wise, D.L. (Dynatech R/D Co., Cam- 
bridge, MA). Resour. Recovery Conserv.; 1: No. 1, 95-109(May 1975). 

An engineering analysis was carried out to establish the 
economics of methane production by anaerobic digestion of munici- 
pal solid waste. A plant processing 907,000 kg/day (1000 ton/day) 
and serving a metropolitan area of about 500,000 population was 
specified on the basis of known characteristics of waste handling, 
rates of gas generation, and specific equipment costs. A quantitative 
description of the process was formulated to account for the broad- 
est possible scope of relevant factors, including capital costs based 
on engineering selection of equipment, credits and penalties associat- 
ed with waste consumption and residue disposal, realistic financing 
and operating charges, and the most complete description of operat- 
ing characteristics available. Representative values of operating and 
cost parameters were selected and utilized to establish a base-line 
process description. Confidence in the values selected was attained 
by conferring with recognized researchers, engineers, equipment 
manufacturers, and engineering design firms to verify and document 
the information and selections. The cost of gas produced by the base- 
line process was then calculated. A sensitivity study was conducted 
in order to determine the effect of variations from base-line condi- 
tions on gas cost. The effect on gas cost of the financing options 
available in government or private ownership were investigated. 
Through computer-aided optimization of the calculated cost of a 
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privately owned plant, it was found that methane can be produced at 
a base-line cost of $0.074 per cubic meter ($2.09/Mcf). This cost is 
economically acceptable when compared with projected costs of 
natural or synthetic gas. Operating energy requirements of the 
process consume the equivalent of only 37.5% of the gas produced, 
and the community obtains a storable fuel of versatile applicability. 


ALCOHOL FUELS 
REFER ALSO TO CITATION(S) 40972, 40993, 41023, 41024 


39408 (DOE/US—0001/1) Department of Energy position paper 
on alcohol fuels. (Department of Energy, Washington, D.C. (USA). 
Alcohol Fuels Program). Mar 1978. 6p. Dep. NTIS, PC A02/MF 
AOl. 

The supply, utilization, and economic characteristics of alco- 
hols (methanol and ethanol) and the major issues associated with 
their implementation are briefly described. The major elements in 
the current evaluation of alcohol fuels as a candidate for federally- 
assisted commercialization of a non-petroleum fuel are also de- 
scribed. (JSR) 


PREPARATION 


CHEMICAL SYNTHESIS 


39409 Studies on low-pressure methanol synthesis in a jet reactor. 
Synopsis. Schermuly, O.; Luft, G. (Technische Hochschule Darm- 
stadt (Germany, F.R.). Inst. fuer Chemische Technologie). Chem.- 
Ing.-Tech.; 49: No. 11, 907(Nov 1977). (In German). 

A circulating fuel reactor with jet propulsion is described 
which enables kinetics investigations of homogeneous and heteroge- 
neous gas reactions at pressures up to 400 bar and temperatures up to 
500°C. As a heterogeneous-catalytic model reaction, low-tempera- 
ture methanol synthesis, a process relatively new and technically 
very interesting, was chosen. Here, methanol is formed from CO and 
Hz in the presence of CO2 on a mixed catalyst containing CuO. 


39410 Methanol. Winiarski, P. Pol. Tech. Rev.; 1: 17(1977). 

A copper—zinc—aluminium catalyst for the synthesis of 
mathanol at low pressures was developed and patented in Poland in 
1950. In 1969 a pilot plant using this catalyst was put into operation. 
This catalyst requires operating pressures from 100 to 130 atm and 
the chemical reaction products are methanol, water, and small 
quantities of by-product. The economic advantages of this catalyst 
are listed and the specifications of the methanol produced by it are 
tabulated. (JSR) 


PREPARATION FROM WASTES OR BIOMASS 


REFER ALSO TO CITATION(S) 38778, 39660, 39661, 39662, 
39663, 39664, 39666, 39667, 41618, 41623, 41628 


39411 Rotorfermentor. Ii. Application to ethanol fermentation. 
Margaritis, A.; Wilke, C.R. (Univ. of California, Berkeley). Biotech- 
nol. Bioeng.; 20: No. 5, 727-753(May 1978). 

The kinetics of microbial growth and product formation are 
described as applied to the high cell concentration scheme of the 
rotorfermentor. A bench scale pilot plant was designed and built in 
order to demonstrate the operational feasibility of the rotorfermen- 
tor. The fermentation of glucose to ethanol by Saccharomyces 
cerevisiae ATCC 4126 was used. When the rotorfermentor was used 
with a glucose feed concentration of 104 g/liter almost 100 percent 
glucose utilization was obtained and the ethanol productivity rate 
was 27.3 g ethanol/liter hr which was found to be about 10 times 
greater than the ethanol productivity obtained from an ordinary 
continuous stirred tank (CST) fermentor. The ethanol experimental 
results obtained from the rotorfermentor and an ordinary CST 
fermentor were used as a basis to assess the economic feasibility of 
the rotorfermentor. The economics of an industrial scale ordinary 
CST fermentor with and without cell recycle is compared with a 
rotorfermentor unit for the same ethanol production throughput. For 
the process conditions considered in this case, calculations showed 
that the rotorfermentor may replace both a CST fermentor and cell 
centrifuge resulting in lower capital equipment costs and lower 
power consumption requirements. 


PREPARATION 


REFER ALSO TO CITATION(S) 39380, 39694 
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39412 Process for generating synthetic ammonia gas from brown 
coal, Franke, F.H.; Pattas, E.; Staege, H. (to Rheinische Braunkoh- 
lenwerke A.G., Koeln (Germany, F.R.); Krupp-Koppers G.m.b.H., 
Essen (Germany, F.R.)). German(FRG) Patent 2,525,231/A/. 23 
Dec 1976. 19p. (In German). 

In producing ammonia synthesis gas there is an alternative to 
the steam reforming of short chain carbohydrates used at present in 
the gasification of solid or low boiling point carbohydrates. Brown 
coal is of particular interest in this because it is easily mined. Apart 
from this, brown coal can be gasified in its own water without 
grinding or drying. The brown coal reduced to less than 6 mm is 
gasified in a tube furnace which has a fluidised bed preceding it, at a 
temperature up to 1,150°C and under pressure (e.g. 40 bar). The heat 
of combustion of the remaining gas which is separated from the pure 
hydrogen in a low temperature device, is used to heat the tube 
furnace. The nitrogen is provided by burning part of the pure 
hydrogen in air. 


SOLID WASTE FUELS 


39413 (AED-Conf—76-618-002) Conversion of wastes into 
energy. Mutke, R. (Vereinigte Kesselwerke, Duesseldorf (Germany, 
F.R.)). 22 Feb 1977. 10p. (In German). (CONF-76101Z8—1). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From 2. technical meeting on environmental protection; 
Bonn, F.R. Germany (11 Oct 1976). 

A brief survey is given of the concept of energy and materials 
recovery from municipal wastes. The topics considered are energy 


recoverable, techniques, environmental impacts, costs, and co-gen- 
eration. (JSR) 


39414 Solid waste as refuse-derived fuel. Rolsten, R.F. (Wright 
State Univ., Dayton, OH); Glaspell, L.; Waltz, J.P. Nucl. Technol.; 
36: No. 3, 314-327(Dec 1977). 

Europe and the Far East have been using refuse-to-energy 
plants to power turbine generators in the production of electricity. If 
the U.S. would convert the total municipal refuse to energy at 
normal efficiency, 6% of the total U.S. electric production could be 
produced. Pelletized solid waste [refuse-derived fuel (RDF)] can be 
mixed with coal and burned in existing industrial spreader stoker- 
fired boilers. An RDF-to-coal volume ratio of 11 : 1 corresponding 
to a weight ratio of 40 : 60 and an energy ratio fo 23 : 77 was burned 
in a completely unmodified steam plant without unusual variations in 
equipment operation for a 24-h period. In addition, there was signifi- 
cant reduction in both SO. and HC emissions compared to low- 
sulfur coal. Difficulties were experienced with an RDF-to-coal 
volume ratio of 2 : 1. Control data were established for comparative 
purposes by burning coal for a 24-h period. 


39415 Artificial solid fuel. Tanner, D.J. (to Burnco Industries ). 
German(FRG) Patent 2,619,554/A/. 25 Nov 1976. 33p. (In 
German). 

Artificial solid fuel for domestic use is produced by hot 
compression or extrusion by a combination of cellulose particles, 
which are smaller than 1 cm in size and contain up to 20% humidity, 
and from one or several petrol fractions, which consist of raw 
paraffin waxes which liquify at temperature between 50 and 72°C. 
This fuel is produced in the shape of long cylinders and has an 
igniting strip in a longitudinal cutout along the cylindrical surface, 
which consists of inflammable and combustible material, which after 
being ignited initiates combustion of material. After combustion of 
this ignition strip a porous non-combustible or hardly combustible 
remnant remains, which acts like a wick and supports the start of 
combustion on the surface of the main body of the fuel. The ignition 
strip can consist either of a combination of powders on an organic or 
inorganic base, a band of absorbing material saturated with fuel oil 
or a liquid fuel in a carrier material. 


39416 Integration of municipal wastes incineration: sea water 
desalting processes. Cernia, E. (Snam Progetti, Milan). Resour. Recov- 
ery Conserv.; 1: No. 2, 192-194(Oct 1975) 

A proposal is made to recover the heat from a medium or 
small-size municipal incinerator by coupling the incinerator with 
multi-effect Vertical Tube Evaporators (falling film distillation) for 
sea water desalination. (JSR) 


39417 Energy recovery from municipal solid waste and method of 
comparing refuse-derived fuels. Sheng, H.P. (Youngstown State 
Univ., OH); Alter, H. Resour. Recovery Conserv.; 1: No. 1, 85-93(May 
1975). 


It is shown that a plant processing municipal solid waste to 
separate magnetic metals, aluminum, other non-ferrous metals, glass, 
and a fuel fraction consisting of most of the organic material in the 
waste, can produce from about 4 to 13 times more electrical energy 
than it consumes (assuming 28% conversion efficiency of fuel to 
electricity). The utility, and hence value of the fuel produced will 
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depend on its moisture and ash contents. The effect of these latter 
two properties on decreasing the available energy in the fuel is 
examined. The fraction of the fuel produced needed to dry the 
remainder is calculated and shown graphically for different values of 
the heat of combustion and efficiency of drying. 


HYDRO ENERGY 


REFER ALSO TO CITATION(S) 40705 


39418 Applications of prestressing techniques to hydroelectric 
projects. Drew, G.E. (VSL Corp., Los Gatos, CA). pp 3A3.1-3A3.7 
of Energy resources and excavation technology. Wang, F.D.; Clark, 
G.B. (eds.). Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

Engineers and scientists involved in the field of rock mechan- 
ics have a special appreciation for prestressing techniques, since it is 
through these techniques that the properties of the rock can be used 
to develop economical solutions to problems which are difficult, and 
extremely costly, to solve by other methods. A number of prestress- 
ing techniques recently applied to hydroelectric facilities are dis- 
cussed. At a time when utilities are searching for any possible 
method to increase the capacity of existing reservoirs without the 
need to totally rebuild, these methods can be utilized to significantly 
reduce cost and construction time, as well as minimize environmen- 
tal impact. In addition, these methods have been applied to improve 
dam stability. The following major techniques are covered: (1) repair 
and stabilization of existing dams; (2) power house and dam abut- 
ment rock anchoring techniques; and (3) long-term monitoring of 
rock anchors. 


RESOURCES AND AVAILABILITY 


39419 (NP—21766/1) Hydro energy and irrigation: Rakaia 
River concept study. Report No. 6. (Southern Energy Group, Christ- 
church (New Zealand)). Jan 1976. 1l1lp. Dep. NTIS (US Sales 
Only), PC A06/MF AO1. 

The report, consisting of two parts, considers the hydrology 
of the Rakaia Catchment and possible storage and control measures 
to make fuller and better use of available water resources for power 
development, irrigation and recreation. Stage development of the 
power and irrigation projects is studied with the objective that initial 
development could be made operational independently of and with- 
out any adverse effects on the full development scheme. Environ- 
mental effects are considered with the purpose of enhancing and 
improving existing conditions for recreation and fishing. Studies to 
date indicate that the Rakaia River Catchment is capable of making a 
substantial contribution to the nation in power generation, irrigation 
and recreational facilities. They also show that development can be 
carried out in stages. The studies also confirm that a more detailed 
investigation and preliminary designs for the first stage development 
can be justified while at the same time continuing with the investiga- 
tion of the full scheme. 


39420 (NP—21766/2) Hydro energy and irrigation: Rakaia 
River concept study. Report No. 6. (Southern Energy Group, Christ- 
church (New Zealand)). Jan 1976. 104p. Dep. NTIS (US Sales 
Only), PC A06/MF AOl. 

Part 2 contains appendixes I through VI. They include infor- 
mation on irrigation demand for water, implications for the coastal 
zone of the proposed Rakaia River scheme, Lake Coleridge Power 
Station Wilberforce diversion proposal, summary of engineering 
features included in the cost assessment, references, and figures. 
(TFD) 


39421 (NP—23164) Hydro energy and irrigation: Rakaia River 
concept study. Volume I and II, Report No. 6. (Southern Energy 
Group, Christchurch (New Zealand)). Aug 1975. 185p. Dep. NTIS 
(US Sales Only), PC A09/MF AO1. 

The hydrology of the Rakaia catchment and possible storage 
and control measures to make fuller and better use of available water 
resources for power development, irrigation and recreation are 
discussed. Stage development of the power and irrigation projects 
was studied with the objective that initial development could be 
made operational independently of and without any adverse effects 
on the full development scheme. Environmental effects are consid- 
ered with the purpose of enhancing and improving existing condi- 
tions for recreation and fishing. Studies to date indicate that the 
Rakaia River catchment is capable of making a substantial contribu- 
tion to New Zealand in power generation, irrigation and recreational 
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facilities. They also show that development can be carried out in 
—-. The studies also confirm that a more detailed investigation 

liminary designs for the first stage development can be 
justified while at the same time continuing with the investigation of 
the full scheme. 


39422 Water-adit from the Mediterranean Sea to the Dead Sea. 
Maidl, B.; Armon, D. Glueckauf; 113: No. 22, 1095-1097(Nov 1977). 
(In German). 

The project of a tunnel between the Mediterranean and the 
Dead Sea with a hydroelectric power plant of 300 MW maximum 
capacity is, as far as technical factors are concerned, feasible. Evalu- 
ations presented in this article give information on benefit and costs. 
Further detailed planning can be continued as soon as geological and 
geotechnical data are available on the mountains. Final statements on 
duration of construction and ultimate costs can only be made after 
that. The foremost problem, however, is the political situation in the 
Middle East, as Israel and Jordan are border countries which will be 
- affected in a similar way. 


39423 Hydropower from a national point of view. Rohde, F.G. 
(Technische Hochschule Aachen (Germany, F.R.). Lehrgebiet 
Wasserenergiewirtschaft); Nelihsen, W. (Technische Hochschule 
Aachen (Germany, F.R.). Lehrstuhl fuer Wasserbau und Wasser- 
wirtschaft und Inst. fuer Wasserbau). pp 495-500 of Ist German solar 
energy forum. Vol. 2. Proceedings. Chapter 20: water and wave 
energy. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 


From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

An essential assumption of present and future development 
concerning the prosperity of the population is the availability of 
energy, as well as the optimal exploitation of all available sources, 
taking into account environmental protection. The report contains a 
description of current conditions as well as future development, until 

ear 1985, of hydroelectric developments. Although in the future it 
is expected to have a reduction in the rate of development of large 
hydropower projects as a result of the existing ones, new alternative 
related with multi-purpose projects. The —— of small hydro- 
power projects is discussed. Alternative of development are present- 
ed. 


SITE GEOLOGY AND METEOROLOGY 


REFER ALSO TO CITATION(S) 40489 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 39805, 40490 


39424 (PB—274027) Digital load control for hydroelectric 
powerplants. Gish, W.B. (Bureau of Reclamation, Denver, Colo. 
(USA). ey and Research Center). Aug 1977. 80p. (REC- 
ERC—77-10). NTIS PC A05/MF AO1. 

A typical load controller for a hydroelectric power plant 
using a digital computer is described. Flow charts indicating the 
necessary timing, interface program interaction, logic, and calcula- 
tions are included. Notes and suggestions to adapt the algorithm to 
specific applications are also included. 


39425 Apparatus and method for converting hydrostatic energy to 
electrical energy. Jackson, A.W. Sr. US Patent 4,083,186. 11 Apr 
1978. Filed date 22 Dec 1976. 8p. 

Hydrostatic energy is converted to kinetic energy preferably 
for generating electricity by driving a fluid actuated motor connect- 
ed to an electrical generator. Pumps are arranged in parallel for 
driving the motor, and are in turn actuated by engines driven 
themselves by a liquid contained in a reservoir in which the engines 
are disposed. The liquid in the reservoir is transferrd to and from and 
also between the engines for actuating same. 


39426 Hydraulic power of 1000 MW in a single conduit. Bello- 
metti, U. (Com Tec Soc Hydrotec de Fr). Energ. Elettr.; 54: No. 9, 
422-424(Sep 1977). (In Italian). 

J emery of reaching the power of 1000 MW in a single 
conduit is discussed within the economy and progress in the evolu- 
tion of hydroelectric penstock construction is presented. 


39427 Transmission of part of the power of hydrogenerators 
through two transformer phases. Ter-Gazaryan, G.N. Sov. Power Eng. 
(Engl. Transl.); 6: No. 8, 474-478(Aug 1977). 

Translated from Elektr. Stn.; No. 8, 49-52(Aug 1977). 

On failure of one of the three transformer phases when no 
reserve phase is present a significant part of the generator power 
may be transmitted through two-leg wye (open delta) circuits. 
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About 25 to 35% of the rated power of the unit can be transmitted 
through two phases without going outside the limits of the GOST 
(All-Union State Standards) requirements. Comparatively simple 
tests performed by the hydroelectric station personnel usually make 
it possible to increase the power transmitted through two phases to 
40 to 50% of the rated power of the generator. 


39428 Experience in operational monitoring of hydrogenerator 
stator vibration. Kabanov, P.S.; Luzhnova, S.G.; Miroshnichenko, 
V.D.; Petrov, Yu.V.; Khovko, V.N.; El’kind, Yu.M. Sov. Power Eng. 
(Engl. Transl.); 6: No. 8, 492-496(Aug 1977). 

Translated from Elektr. Stn.; No. 8, 79-82(Aug 1977). 

Operational monitoring of the vibration of hydrogenerator 
stators makes it ible to have early objective diagnosis of defects, 
provides a better foundation for planning yearly major overhaul and 
timely correction in the process of operation. This will provide a 
significant decrease in the amount of maintenance and an increase in 
the operational reliability of hydrogenerators. The use of standard 
vibration measurement equipment permits operational monitoring of 
the vibration of hydrogenerator stators. It is necessary to have more 
detailed study of the weakening of the joint connections of the stator 
core and loosening of the rotor rims of hydrogenerators. Mainte- 
nance enterprises should develop the technology and corresponding 
standard instructions for repairing the joints of the stator core and 
rewedging the rims of hydrogenerator rotors in order to improve 
hydrogenerator operation. 


39429 Hydrogenerator stator core maintenance in accord with the 
results of instrument monitoring of the joints. Vodeneev, N.F.; Kis- 
litskii, B.V.; Kalina, M.F.; Mel'nikov, G.P. Sov. Power Eng. (Engl. 
Transl.); 6: No. 7, 406-409(Jul 1977). 

Translated from Elektr. Stn.; No. 7, 25-27(Jul 1977). 

The use of instrument monitoring of hydrogenerator stator 
joints prevents undetected impairment of the state of this zone and 
permits planning of timely maintenance operations at the moment a 
critical state arises. The proposed complex of maintenance-repair 
measures reliable restoration of the tightness of core section joints 
and the system for attachment of the core to the stator housing 
without exceeding the planned maintenance time. 


39430 Vibration characteristics of the stator winding of a 
VGSVF-940/235-30 hydrogenerator. Biryuleva, T.B.; Kremenchugs- 
kii, M.G.; Nadtochii, V.M.; Polynskii, A.S.; Feodoridi, P.I. Sov. 
Power Eng. (Engl. Transl.); 6: No. 7, 412-415(Jul 1977). 

Translated from Elektr. Stn.; No. 7, 49-51(Jul 1977). 

The design of the stator winding front part baskets on the 
advance model VGSVF-940/235-30 hydrogenerators provides a suf- 
ficiently low winding vibration level at the rated current load and 
may be recommended for series production generators of this type. 
For accumulation of information on the stability of the stator wind- 
ing fastening system during prolonged operation it is favorable to 
monitor the vibration of the advance model generator once per year. 
The monitoring should be performed from the statistical parameters 
of the vibration state of the stator winding during a steady-state 
three-phase short circuit at the rated stator current with obligatory 
measurement of the amplitude-frequency curves of the front arch 
oscillations. 


39431 Influence of temperature on the vibration of hydrogenera- 
tor stator windings. Alekseeva, L.I.; Kislitskii, B.V. Sov. Power Eng. 
(Engl. Transl.); 6: No. 7, 416-419(Jul 1977). 

Translated from Elektr. Stn.; No. 7, 52-55(Jul 1977). 

Temperature has no significant influence on the vibration 
state of the stator windings of hydrogenerators with various winding 
designs and types of insulation. It is sufficient to perform experimen- 
tal studies of the vibration state of the stator winding for any 
arbitrary thermal state of the stator. It appears favorable to use the 
natural thermal state of the stator. Objective evaluation of the design 
variant, as well as evaluation of the dynamics of the stator winding 
vibration state in the process of generator operation is possible only 
on the basis of study of the amplitude-frequency curves. 


REGULATIONS AND LICENSING 


REFER ALSO TO CITATION(S) 40640 


ECONOMICS AND MANAGEMENT 


39432 Dynamic reduced costs of hydroelectric power plants, 
taking account of changes in the prescribed coefficients of comparative 
effectiveness of capital investments. Shchavelev, D.S. (Leningrad 
Polytech Inst im. M.I. Kalinin, USSR). Izv. Vyssh. Uchebn. Zaved., 
Energ.; No. 7, 120-124(1977). (In Russian). 

The effect of changes in the prescribed values of the coeffi- 
cient of comparative effectiveness of capital investments on the 
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structure of reduced costs is considered. It is assumed that the norms 
may change twice over an envisaged period. A single norm change, 
as well as the case of constant norms, are obtained as partial 
solutions of the problem in question. The formulas obtained for 
dynamic reduced costs permit consideration of the dynamics of the 
increase of capital costs while taking into account the growth of the 
productivity of labor in the course of construction and operation of 
the plants and changes in the prescribed values of the coefficient of 
comparative economic effectiveness and of the cost reduction coeffi- 
cient in the course of plant operation. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 39421 


POWER CONVERSION SYSTEMS 


39433 Causes of increased vibrations of a hydro-generator and 
methods of reducing them. Dolgopolov, A.S.; Kolesnikov, V.I. 
(ORGRES, USSR). Energomashinostroenie; No. 9, 36-38(1977). (In 
Russian). 

The causes of the appearance of increased shaft vibrations at 
the guide bearings, lower cross-head, and generator stator with the 
frequency of revolution are considered. Likewise, methods of deter- 
mination of the sources of vibration are described. Based on these 
data, recommendations are given on their elimination during repair. 


39434 Investigations into thermal and ventilation state of hydro- 
electric-generator stator-winding end sections. Gubaidullin, N.A. Sov. 
Electr. Eng. (Engl. Transl.); 47: No. 12, 66-69(1976). 

The results of an investigation into the thermal and ventila- 
tion state of types SV 1160/187-72, SV 840/150-52, and SV 790/106- 
52 hydroelectric generators for various end-section ventilating- 
system configurations are reported. To evaluate the thermal state of 
the generators during testing, in addition to stationary thermistors 
installed on the bottom of a slot and between stator-winding bars, 
Chromel-Copel thermocouples were used to measure: the tempera- 
ture of the copper in the end-section heads, the air temperature in 
the cold and hot gas chambers and in the end-section chambers, as 
well as the temperature of the stator steel cylinder assemblies. It is 
concluded that cooling of stator-winding end sections may be im- 
proved by more complete utilization of the dynamic head of the fans, 
and by choosing optimal geometry for the end-section chamber. 


39435 New technique for coupling and machining turbine and 
generator shafts for the ust-ilimskaya hydroelectric power plant. 
Kostin, K.F.; Mikhailov, B.M. Sov. Electr. Eng. (Engl. Transl.); 47: 
No. 12, 90-92(1976). 

A new method for coupling and final machining of the shaft 
of a hydraulic-turbine set for the Ust-Ilimskaya Hydroelectric Power 
Plant is discussed; the principal feature is final machining of the 
generator shaft together with the hydraulic-turbine shaft as a single 
shaft for the set, ensuring a high degree of rectilinearity of the shaft 
= and its perpendicularity with respect to the bearing plane of 
riction. 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 39854, 40502, 40504, 40536, 
40564, 40652, 40720, 40725, 40729, 40730 


39436 (DOE/IR—0004) Solar energy research and development: 
program balance. Review by the solar working group (formerly the 
General Advisory Committee). (Department of Energy, Washington, 
D.C. (USA)). Feb 1978. 34p. Dep. NTIS, PC A03/MF AOl1. 

The program balance for solar energy is reviewed by key 
issues, methodology, and findings. The findings are summarized for 
solar heating and cooling, agricultural and industrial process heat, 
wind, ocean thermal energy conversion, photovoltaic, solar thermal 
electric, biomass, basic research, and centralized/decentralized appli- 
cations. It is concluded that increased emphasis is warranted on 
some biomass technologies, on thin film photovoltaics, and on basic 
research. A decreased emphasis is indicated for OTEC, for single- 
crystal silicon and concentrator photovoltaics, and for solar thermal 
demonstrations other than Barstow. In general the heating/cooling 
of buildings and the wind programs are balanced and justified by 
their promise, except that demonstrations of cooling should be 
deferred. (MHR) 
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39437 (EPRI-ER—649-SR) Electric utility solar energy activi- 
ties: 1977 survey. Cleary, L.D. (Electric Power Research Inst., Palo 
Alto, Calif. (USA)). Feb 1978. 133p. Dep. NTIS, PC A07/MF AO1. 

The results of a survey to determine the scope of solar energy 
projects sponsored by electric utilities in the United States are 
presented. Brief descriptions are given of 458 projects being con- 
ducted by 150 utility companies. Also included is a list of participat- 
ing utilities with information contacts and addresses, a list of utilities 
with projects designated by category, and a list of utilities organized 
by state. 


39438 (LBL—5982, pp 67-87) Solar energy program. 1976. 

In Energy and Environmental Division annual report, 1976. 

The following solar research programs are described: Nitinol 
Engine Development; Analysis of the California Solar Resource; 
Development of Absorption Air Conditioner for Solar Heating and 
Cooling Systems; Chemical Storage of Thermal Energy; Measure- 
ment of Circumsolar Radiation; Energy Transformations using Cata- 
lysts from Chloroplasts, Cyanobacteria, and Halobacteria; Support 
Activities of ERDA Heating and Cooling Research and Develop- 
ment Program, Controller Development for Solar Heating and Cool- 
ing Systems, and FEA/HUD/ERDA Regional Solar Energy Retro- 
fit of Low and Moderate Cost Homes. (MHR) 


39439 Solar energy utilization in urban agglomerations. An anal- 
ysis of the possibilities. Scheel, H.W. pp 430-442 of Energy. The 
technical-scientific reports. Berlin, Germany, F.R.; Colloquium Verl. 
(1977). (In German) 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, Germany, F.R. (18 - 26 Sep 1976). 

The paper first deals with the chances for electric power 
supply to urban agglomerations by means of solar cells and then 
discusses efficiencies of solar cells for water heating, preheating of 
service water, and the substitution potential to be achieved by solar 
energy utilisation. Recommendations are given for public informa- 
tion, necessary changes in the infrastructure, and financial stimuli for 
solar energy utilisation. 


39440 General principles for the integration of solar energy sys- 
tems. Wendler, W. pp 427-438 of 1. Deutsches Sonnenforum. Bd. 1. 
Tagungsbericht. Kapitel 10: Solararchitektur. Bossel, U. (ed.). Muen- 
chen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Mankind built up for thousands of years comfortable climatic 
regions (apartments) using the knowledge of physical matters. In 
times of cheap energy this knowledge in building concerns became 
displaced mostly through technical possibilities in heating. The need 
to replace expensive prime energy, led to progress in using solar 
energy. For expansion of solar energy necessarily higher knowledge 
in the physical area are provided. Efficacy of different climatical 
areas and climatic-covers can be tested on skins (of human being) as 
climatic cover Ist degree. Structure and function of a building (cc. 
3rd degree) can be made understandable for the example ‘dress (cc. 
2nd degree). Only out of this understanding can a low-level-tempera- 
ture-heating, like solar-heating, become integrated as useful and 
energy-saving. 


39441 Solar energy research programme of the Commission of the 
European Communities. Strub, A. (Commission of the European 
Communities, Brussels); Van Overstraeten, R. pp 615-617 of Twelfth 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The Commission of the European Communities has initiated, 
following a decision of its Council of Ministers, a comprehensive 
research and development programme on solar energy conversion. 
The budget appropriation amounts to $21 million and covers the 
period from 1 July 1975 to 30 June 1979. Photovoltaic conversion 
with a 43% share of this budget, is the most important single 
research item of the programme. The first phase of the photovoltaic 
conversion program has now been implemented with attention fo- 
cused upon a broad investigation of the various basic technologies. It 
is directed by the Commission of the Euro Communities, Brus- 
sels, with the support of experts from the nine European member 
countries who also serve on several special Advisory Committees. 


39442 Solar energy research in a junior high school. Baldwin, 
S.P.; Chiotelis, C.L. (Warren Junior High School, Newton, MA). 
21-22 of NESEA 76: decision making in solar technology. Shaw, E 
neh Townshend, VT; New England Solar Energy Association 
1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 
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A research program in solar energy was proposed and the 
hardware for the system was designed. A science program of indi- 
vidual, table-top solar collectors and cookers was developed with 
7th grade students. (MHR) 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 39748, 39842, 40728, 41432 


39443 (DOE/NASA/1022—28) Evaluation of models to predict 
insolation on tilted surfaces. Klucher, T.M. (National Aeronautics 
and Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center). Mar 1978. Contract EX-76-A-29-1022. 3lp. (NASA-TM— 
78842). Dep. NTIS, PC A03/MF AO1. 

An empirical study was performed to evaluate the validity of 
various insolation models which employ either an isotropic or an 
anisotropic distribution approximation for sky light when predicting 
insolation on tilted surfaces. Data sets of measured hourly insolation 
values were obtained over a six-month period using pyranometers 
which received diffuse and total solar radiation on a horizontal plane 
and total radiation on surfaces tilted toward the equator at 37° and 
60° angles above the horizon. Data on the horizontal surfaces were 
used in the insolation models to predict insolation on the tilted 
surface; comparisons of measured versus calculated insolation on the 
tilted surface were examined to test the sky light approximations. It 
was found that the Liu-Jordan isotropic distribution model provides 
a good fit to empirical data under overcast skies but underestimates 
the amount of solar radiation incident on tilted surface under clear 
and partly cloudy conditions. The anisotropic-clear-sky distribution 
model by Temps and Coulson provides a good prediction for clear 
skies but overestimates the solar radiation when used for cloudy 
days. An anisotropic-all-sky model was formulated in this effort 
which provides excellent agreement between measured and predict- 
ed insolation throughout the six-month period. 


39444 Calculation of solar insolation values, collector efficiencies 
and systems with pre-programmable calculators. Graeff, R.W. pp 67- 
76 of 1. Deutsches Sonnenforum. Bd. 1. Tagungsbericht. Kapitel 2: 
Dynamische Simulation. Bossel, U. (ed.). Muenchen, Germany, 
F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Many calculation problems in the field of solar energy can 
now be solved by using pre-programmed magnetic cards in combina- 
tion with recently developed low-cost, hand-held calculators like HP 
97, SR 52 and TI 59. Without any programming know-how an 
architect or engineer seated at his desk can now calculate solar 
insolation values, collector efficiencies of systems in a matter of 
minutes. The solar insolation values on a collector located in Ham- 
burg with a 45° tilt angle calculated this way show close agreement 
with measured values. Another example described the calculation of 
collector efficiencies. 


39445 Solar radiation measurements within the framework of 
WMO. Dehne, K. (Deutscher Wetterdienst, Hamburg (Germany, 
F.R.). Meteorologisches Observatorium). pp 15-26 of Ist German 
solar energy forum. Vol. 2. Proceedings. Chapter 12: solar radiation. 
Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Meteorological radiation measurements within the framework 
of WMO are grounded on the WMO system of standard radiometers 
and take into account the technical recommendations of the WMO 
guide to instruments. The WMO World Data Centre collects and 
publishs the most important radiation data from all associated nation- 
al networks. The radiation network of the Deutscher Wetterdienst is 
described briefly. Selected results demonstrate the local and tempo- 
ral variations of solar radiation. Crucial points of future additional 
= for meeting data requirements of solar energy users are 
sted. 


39446 Results of measurements of solar radiation onto differently 
orientated surfaces. Holz, D. (Fraunhofer-Gesellschaft zur Foerder- 
| der Angewandten Forschung e.V., Holzkirchen (Germany, 
F.R.). Inst. fuer Bauphysik). pp 27-37 of Ist German solar energy 
forum. Vol. 2. Proceedings. Chapter 12: solar radiation. Bossel, U. 
(ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

A measuring device is described by means of which it is 
possible to find out in a simple way temporal duration of occurrence 
of certain intensity intervals of solar radiation (f.i. with breadth of 
intervals of 100 kcal/m*h each) (classification device). In the open 
air test area of Holzkirchen the radiation hitting differently orientat- 
ed surfaces was registered with five devices of this kind during a 
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year’s time and was statistically analysed (horizontal surface and four 
vertical surfaces orientated according to the four main directions of 
the heavens). The results presented in form of tables and graphs are 
discussed. They render more detailed statements on radiation condi- 
tions than average and maximum values of radiation. 


39447 Measurement of solar insolation with a pyrheliometer. 
Kopac, Z. (Gesamthochschule Paderborn, Hoexter (Germany, F.R.). 
Fachbereich Bautechnik). pp 39-46 of Ist German solar energy 
forum. Vol. 2. Proceedings. Chapter 12: solar radiation. Bossel, U. 
(ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Knowledge of local insolation values is necessary for the use 
of solar energy. The following paper treats: 1) the principles in 
measuring solar radiation levels 2) the physical basis for using a 
pyrheliomer 3) the author's experience with a home-built device. 


39448 Irradiances on inclined surfaces. Krochmann, J. (Tech- 
nische Univ. Berlin (Germany, F.R.). Inst. fuer Lichttechnik). pp 47- 
58 of Ist German solar energy forum. Vol. 2. Proceedings. Chapter 
12: solar radiation. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS 
(1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The irradiance on inclined surfaces from sun, sky and reflect- 
ed from earth are calculated for clear and overcast sky. For this is 
assumed that the radiance distribution of the sky is equivalent to the 
luminance distribution. Then the ‘average’ irradiance can be found 
on the basis of the sunshine probability. The yearly radiant exposure 
on three ‘optimal’ inclined surfaces is calculated, which is important 
for the use of solar energy. 


39449 Sort of slide rule for the quick calculation of solar radi- 
ation receipt on surfaces and through double glazing of any direction 
and various inclinations. Freymuth, H. (Institut fuer Tageslicht- 
Technik, Stuttgart (Germany, F.R.)). pp 59-68 of Ist German solar 
energy forum. Vol. 2. Proceedings. Chapter 12: solar radiation. 
Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

If computer programs developed by several institutions are 
not accessible, it has been rather disappointing to calculate the solar 
radiation on vertical or even inclined surfaces of any direction. A set 
of diagrams, now designed by the Institut fuer Tagesicht-Technik 
Stuttgart and continuing the stereographic diagram system of Pleijel 
and Tonne, enables the user to read quickly and with sufficient 
accuracy from two rotatory diagrams the irradiance of solar radi- 
ation which is to be expected per hour on surfaces or through double 
glazing of any direction and of various inclinations during the course 
of a day of each month, either for clear sky conditions or covered 
sun, and that for every inhabitable latitude. - The research work was 
subsidized by Forschungsgemeinschaft Bauen und Wohnen (FBU). 
Stuttgart. 


39450 Sun-path diagrams with examples from the northern to the 
southern German border. Rupprecht, G.; Stork, A.; Weithas, F. 
(Sternwarte Neumarkt (Germany, F.R.)). pp 69-82 of Ist German 
solar energy forum. Vol. 2. Proceedings. Chapter 12: solar radiation. 
Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The daily sunrise and sunset datas in the newspapers are 
insufficient information for the collector-user. Sun-angles over the 
horizon e.g. for the respective daytime are of greater interest. Our 
sun-path diagrams enable users to get acquainted with basic sun- 
geometry and to assess the possibilities of the sun energy realistical- 
ly. The sun-path diagrams of Flensburg, Hamburg, Goettingen, 
Neumarkt i.d.Opf., Muenchen and Mittenwald are simple but solid 
calculation-charts for everybody. There are also references how to 
determine optimal collector-tilts, how to determine overshadowing 
(legal aspects) or how to determine the sun-shine-hours of a dwelling 
by this means. 


39451 Solar hours and solar intensity on various sides of build- 
ings. Beidatsch, A. (Bauforschungs- und Beratungsinstitut, Kiel 
(Germany, F.R.)). Sanit. - Heizungstech.; 41: No. 10, 621-624(1976). 
(In German). 

It is known that solar radiation on a room or a collector 
depends on the orientation. The Bauforschungs- und Beratungsinsti- 
tut in Kiel developed, on behalf of the ministry for housing, a 
graphical method with which solar times corresponding to each 
building point can be determined. The main point of this method is 
the solar value diagram. Furthermore, with this method the intensity 
of the sun in correlation with direction, date, time of day, and slope 
of roof or collector can be determined. 
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39452 New rapid method of solar simulator calibration. Ross, B. 
pp 587-590 of Twelfth IEEE photovoltaic specialists conference. 
ew York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 
From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761 130—. 

A quick method for checking solar simulator spectral content 
is presented. The method is based upon a solar cell of extended 
spectral sensitivity and known absolute response, and a dichroic 
mirror with the reflection-transmission transition close to the peak 
wavelength of the Thekaekara AMO distribution. Measurements 
were conducted at eleven major facilities across the country and a 
total of eighteen simulators were measured, including five pulsed 
units. Measurements consisted of exposing the violet solar cell to the 
simulator light by transmission through the dichroic mirror, and 
reflection from its front surface. A backup measurement was done 
using five bandpass filters furnished by NASA-Goddard Space 
Flight Center. The filters and mirror were made available at no cost 
to the Air Force and the several firms and organizations generously 
provided their time, facilities and cooperation in these measure- 
ments. Data are presented from the results of the measurements, and 
compared with the expected values from calculations. The degree of 
agreement is discussed and problem areas identified. Extension of the 
method to AM2 simulation is simple and requires but one further 
calculation. 


39453 Insolation and wind: a natural combination for self-suffi- 
cient power systems. Lee, S.M. (Naval Weapons Center, China Lake, 
CA). pp 721-724 of Twelfth IEEE photovoltaic specialists confer- 
ence. New York; Inst. of Electrical and Electronics Engineers, Inc. 
(1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

At remote and isolated locations where the insolation level is 
high, frequently there also exists a good wind potential. In many 
cases, there is a negative seasonal correlation between wind and 
solar energy. This provides the possibility for an attractive combina- 
tion of these sources, which can lead to an effective, self-sufficient 
energy system at these remote installations. 


39454 pn junction silicon sensor for high-intensity solar flux 
mapping. Chappell, T.I. (Sandia Labs., Albuquerque, NM). pp 760- 
763 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A pn junction silicon “flux” sensor has been designed for use 
in high-intensity, rapid-scan solar flux mapping. Design optimization 
was performed using a computer program that solves the nonlinear 
semiconductor carrier transport equations in conjunction with 
Poisson's equation and includes the temperature dependence of 
important material properties such as energy gap, intrinsic carrier 
concentration, carrier mobilities, and optical absorption coefficient. 
The position dependent hole-electron pair generation resulting from 
optical absorption of AM1 solar radiation is solved using the recent 
AMI data of Thekaekara at NASA. Advantage is taken of the 
absorption bands in the AM1 spectrum to compensate the normally 
positive temperature coefficient of the short-circuit current. Results 
of these detailed computer simulations indicate that with an appro- 
— choice of junction depth and substrate doping level, a device 

aving better than 5% accuracy over a dynamic range of 1 to 4000 
suns (AM1 spectrum) along with a 100°C temperature variation is 
possible. By referencing the silicon “flux” sensor to a total flux 
sensor such as a Gardon gauge, accurate flux mappings at the 
entrance aperture of a central tower boiler-receptor can be made. 


39455 Solar radiation data for simulation of solar systems in New 
England. Atwater, M.A.; Ball, J.T. (Center for the Environment and 
Man, Inc., Hartford). pp 233 of NESEA 76: decision making in solar 
technology. Shaw, E. (ed.). Townshend, VT; New England Solar 
Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 


39456 Estimation of average long-term daily radiation striking 
tilted surfaces. Coleman, J.J. (Total Environmental Action, Inc., 
Harrisville, NH). pp 239-244 of NESEA 76: decision making in solar 
technology. Shaw, E. (ed.). Townshend, VT; New England Solar 
Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Recorded monthly values of mean daily radiation on the 
horizontal are available for some 117 locations from the Environ- 
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mental Data Service. However, converting this information to radi- 
ation striking a tilted surface is a laborious process. A conversion 
table for the component of direct radiation has been developed 
which greatly simplifies the process. 


39457 Measuring solar energy. Hendry, D. (Delphian Founda- 
tion, Sheridan OR). pp 267-268 of NESEA 76: decision making in 
solar technology. Shaw, E. (ed.). Townshend, VT; New England 
Solar Energy Association (1976). 

From |. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

A solar radiation sensor was designed and built consisting of a 
silicon photodiode that converts incoming radiation into electric 
current. The sensor inputs to a circuit dividing that current into 
pulses of equal size, then amplifying to actuate a mechanical counter. 
(MHR) 


39458 Energy conservation: a topoclimate approach. Joyner, S.A. 
Jr.; Dorrier, R.; Bradley, R.S. (Univ. of Massachusetts, Amherst). pp 
269-280 of NESEA 76: decision making in solar technology. Shaw, 
E. (ed.). Townshend, VT; New England Solar Energy Association 
(1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Research at the University of Massachusetts in the Depart- 
ment of Landscape Architecture and regional planning is addressing 
the first step of identifying topoclimatic, suitable areas for develop- 
ment within a region which would minimize long-term energy 
maintenance costs. The methodology for locating development to 
maximize winter solar receipts, to minimize the effects of cold winter 
winds, and minimize the effects of summer solar receipts is reviewed. 
(MHR) 


ECONOMICS 


REFER ALSO TO CITATION(S) 39483, 39521, 39543, 39545, 
39635, 39742, 39749, 39750, 39764, 39799, 40723, 40726, 40728 


39459 (PB—273108) Hypothetical 1000 MW(e) photovoltaic 
solar-electric plant. Final environmental impact statement, 1 April—31 
July 1976. Sears, D.R.; Merrifield, D.V.; Penny, M.M.; Bradley, 
W.G. (Lockheed Missiles and Space Co., Huntsville, Ala. (USA)). 
Aug 1977. Contract EPA-68-02-1331. 205p. (LMSC-HREC-TR-D— 
497914). NTIS PC A10/MF AOl. 

This draft EIS was prepared to assist the EPA in strengthen- 
ing its inputs to environmental impact statements in the area of new 
energy developments. The document has no legal significance, and 
the ‘proposed action’ is entirely hypothetical. The hypothetical plant 
is 1000 MWe silicon photovoltaic, located on 52 sq km of desert near 
Las Vegas, Nevada. It has a 3-hour storage capacity. The principal 
adverse environmental impacts expected relate to the destruction of 
soil and vegetation on 52 sq km of desert terrain. Revegetation is 
expected to be very slow without human assistance. Numerous 
animals will be displaced temporarily or permanently. The visual 
impact of this project will be extensive, and no measures are known 
to minimize the impact. There will be no effect on ground water, no 
thermal pollution, no surface water pollution, no noise pollution, and 
no effect on local historical, archaeological, and cultural values. 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 39543, 39705, 40640, 40727, 
40733, 41440 


39460 (DOE/EDP—0002) Environmental Development Plan 
(EDP). Solar agricultural and industrial process heat, 1977. (Depart- 
ment of Energy, Washington, D.C. (USA)). Mar 1978. 47p. Dep. 
NTIS, PC A03/MF AO1. 

This Environmental Development Plan (EDP) for the ERDA 
Solar Agricultural and Industrial Process Heat (AIPH) Program 
briefly describes the present status and goals of the program, and 
identifies potential environmental, health safety, and socioeconomic 
impacts relevant to solar process heat. These impacts are screened 
for ‘key issues.” A management plan is then presented for conduct- 
ing and coordinating environmental research in concert with the 
techology development effort. Agricultural and industrial use of 
solar process heat may result in four key areas of concern. A major 
health and safety issue is collector overheating and fire. Research 
has focused on flammability studies, human toxicology studies, fire/ 
overheat simulations, and mitigation strategies. This EDP proposes a 
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livestock toxicology study. Handling and disposal of system fluids 
and wastes could contaminate drinking water supplies, increase soil 
salinity, impact aquatic life, and reduce the effectiveness of sewage 
treatment systems. Investigations include fluid/waste characteriza- 
tion studies, contamination pathway analyses, ecological effects re- 
search, human toxicology studies, and mitigation strategies. Product 
contamination, resulting from working fluid leakage or insufficient 
heating, is a concern specific to solar AIPH systems. The EDP 
proposes studies involving on-site monitoring, analysis of contamina- 
tion pathways, review of FDA/USDA food production regulations, 
and the development of control techniques. Finally, land require- 
ments of solar AIPH facilities can displace alternative land uses and 
modify land use plans. This EDP proposes a land displacement study 
which will assess solar AIPH land requiremets and the concomitant 
socioeconomic impacts. 


39461 (LBL—5236, pp 102-155) Solar demonstration projects 
and their role in the solar commercialization process. Weingart, J. 
(International Inst. for Applied Systems Analysis, Laxenburg, Aus- 
tria); Matthews, S.L. May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

Specific recmmendations for the State Energy Extension 
Service in California with regard to solar demonstration projects are 
listed along with associated comments. The role of energy conserva- 
tion in buildings within the larger framework of the U.S. Energy 
dilemma, the nature of innovation and change within the U.S. 
building industry as it pertains to energy conservation, and the 
appropriate role of solar heating and cooling technologies within 
energy conserving design for buildings are briefly examined. The 
issue of development and diffusion of solar heating and cooling as an 
issue of the communication of innovation within an innovation 
resistant social system is presented; the structure and nature of the 
building industry is outlined; and some examples are given of success 
and failure in attempting to innovate. A model for innovation is 
presented. The role of the demonstration project is considered. 
Recent energy conserving/solar heated and cooled buildings are 
discussed. (MHR) 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 40722 


PHOTOVOLTAIC CONVERSION 


REFER ALSO TO CITATION(S) 39441, 39452, 39670, 39673, 
39675, 39676, 39810, 40752 


39462 (DOE/JPL/954363—5) Phase I of the automated array 
assembly task of the low cost silicon solar array project. Technical 
quarterly report No. 4. Motorola report No. 2258/5. (Motorola, Inc., 
Phoenix, Ariz. (USA). Semiconductor Group). Apr 1977. Contract 
NAS-7-100-954363. 12p. Dep. NTIS, PC A02/MF AO1. 

Studies reported on include solar cell design and solar cell 
variables, the presentation of three process sequences and attendant 
process steps, the definition of process variables, and discussion of 
the selection of evaluation techniques. (MHR) 


39463 (DOE/JPL/954363—7) Phase I of the automated array 
assembly task of the low cost silicon solar array project. Technical 
quarterly report No. 6. Motorola report No. 2258/7. Grenon, L.A.; 
Coleman, M.G. (Motorola, Inc., Phoenix, Ariz. (USA). Semiconduc- 
tor Group). Oct 1977. Contract NA-7-100-954363. 126p. Dep. NTIS, 
PC A07/MF AOl1. 

A detailed cost evaluation is presented for solar cell module 
manufacturing. Emphasis in this analysis is applied to a critical 
appraisal of near term technology for application to the intermediate 
(1982) goal of $2.00/watt. The approach used in this cost analysis is 
to pursue a systematic examination of each of its many parts, and 
then to apply these parts to a final cost projection. In this approach, 
significant detail is generated; this is done in order to permit determi- 
nation of the sensitivity to cost as a function of variations in the 
constituent parts of the analysis. The first step of this approach is to 
define process sequences which can be used effectively to manufac- 
ture solar cell modules, starting with crystal growth and finishing 
with shipping of the completed module. After establishing the proc- 
ess used, factory support functions (overhead) must be evaluated. In 
this analysis, each category of overhead is examined with respect to 
the number of people required, their aggregate incomes (including 
fringe benefits), and the expenses, depreciation, materials and com- 
missions incurred by these categories. In the sensitivity portion of 
the analysis, variables examined are annual production volume, cell 
efficiency, cell size, process type, polycrystalline silicon cost, interest 
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rate, electrical power rate, and duration of each of the four phases in 
the life of the factory. 


39464 (DOE/JPL/954373—5) Heat exchanger method: ingot 
casting; fixed abrasive method: multi-wire slicing (Phase II). Silicon 
sheet growth development for the Large Area Silicon Sheet Task of the 
Low Cost Silicon Solar Array Project. Quarterly progress report No. 
1, November 21, 1977—December 31, 1977. Schmid, F.; Khattak, 
C.P. (Crystal Systems, Inc., Salem, Mass. (USA)). 6 Jan 1978. 
Contract NAS-7-100-954373. 24p. Dep. NTIS, PC A02/MF AOl1. 

A high degree of crystallinity has been achieved in ingots 
cast. Since most of the growth took place near the solidification 
temperature, the top portion of the ingot was solidified by freezing 
from the surface. The thickness of this layer was reduced with the 
control of thermal flow characteristics in the furnace. The crucibles 
used in this study have a nonuniform bottom which is not conducive 
to proper heat transfer during solidification. In an effort to achieve 
high packing density of solar cells in the module with maximum 
material utilization, an attempt was made to cast a square cross- 
section ingot. Even though some minor cracking occurred in the 
first ingot, it appears feasible to cast — cross-section ingots by 
the Heat Exchanger Method. Higher feed forces results in higher 
cutting rates. However, this is accompanied by wire wander and 
increased surface damage depth. It has been established that the life 
of an impregnated blade can be prolonged by plating it after impreg- 
nation. 


39465 (DOE/JPL/954405—7) Automated Array Assembly 
Task, Phase I. Final report. Texas Instrument report No. 03-77-44. 
Carbajal, B.G. (Texas Instruments, Inc., Dallas (USA)). Oct 1977. 
Contract NAS-7-100-954405. 216p. Dep. NTIS, PC Al0/MF AOI. 

An assessment of state-of-the-art technologies that are appli- 
cable to silicon solar cell and solar cell module fabrication is present- 
ed. The assessment consists of a technical feasibility evaluation and a 
cost projection for high-volume production of silicon solar cell 
modules. The cost projection was approached from two directions: a 
design-to-cost analysis assigned cost goals to each major process 
element in the fabrication scheme and a cost analysis built up 
projected costs for alternate technologies for each process element. 
A technical evaluation was used in combination with the cost 
analysis to identify a baseline low-cost process. Since some of the 
technologies called for in the baseline process are still in a feasibility 
stage for solar cell fabrication, two alternates to the baseline process 
were also identified. A novel approach to metal pattern design based 
on minimum power loss was developed. These design equations 
were used as a tool in the evaluation of metallization technologies. 
The quantitative nature of the design equations provided a solid 
technical basis for the choice of a metallization technology. A 
hermetic module was proposed that has a high probability of meet- 
ing the 20-year life goal. A solar cell process sensitivity study using 
models, computer calculations, and experimental data was used to 
identify process step variation and cell output variation correlations. 
A 1982 factory study using $25.00 per kg polycrystalline silicon and 
Czochralski grown ingots was made. It appears feasible to meet the 
1982 ome price goal of $2.00 per watt using a high efficiency 
module. 


39466 (DOE/JPL/954431—1) Silicon Materials Task of the 
Low Cost Solar Array Project (Phase II). Ninth quarterly report, 
October 1—December 31, 1977. Hopkins, R.H.; Davis, J.R.; Blais, 
P.D.; Rohatgi, A.; Rai-Choudhury, P.; Hanes, M.H.; McCormick, 
J.R. (Westinghouse Research and Development Center, Pittsburgh, 
Pa. (USA); Dow Corning Corp., Hemlock, Mich. (USA)). 1977. 
Contract NAS-7-100-954431. 95p. Dep. NTIS, PC AOS/MF AOI. 

It was proposed to investigate and define the effects of 
various processes, contaminants and process-contaminant interac- 
tions in the performance of terrestrial solar cells. The major effort 
has been in the areas of crystal growth and thermal processing, 
comparison of impurity effects in low and high resistivity silicon, 
modeling the behavior of p-type ingots containing Mo and C, and, 
quantitative analysis of bulk lifetime and junction degradation effects 
in contaminated solar cells. The lifetime of uncontaminated silicon 
was mesured as a function of heat treatment temperature (200 to 
1200°C). The performance of solar cells fabricated on silicon web 
crystals grown from melts containing about 10'*cm~* of Cr, Mn, Fe, 
Ni, Ti and V, respectively, were measured. Deep level spectroscopy 
of metal-contaminated ingots has been employed to determine the 
level and density of recombination centers due to Ti, V, Ni, and Cr. 


39467 (DOE/JPL/954465—2) Silicon sheet growth by the in- 
verted Stepanov technique. Final report, March 22, 1976—May 31, 
1977. Kim, K.M.; Berkman, S.; Duffy, M.T.; Bell, A.E.; Temple, 
H.E.; Cullen, G.W. (RCA Labs., Princeton, N.J. (USA)). Jun 1977. 
Contract NAS-7-100-954465. 94p. (PRRL—77-CR-22). Dep. NTIS, 
PC AO5/MF AOl1. 

The feasibility of growing silicon ribbons by the inverted 
ribbon growth process has been established using both nonwetting 
boron nitride (BN) dies as well as wetting composite dies coated 
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with chemical vapor deposited silicon nitride (CVD SisN,). The 
former can be termed as the inverted Stepanov process, the latter as 
the inverted edge-defined film-fed growth (EFG) process. Flat die 
and V-shaped crucible-die configurations have been employed. The 
shift of the die material from nonwetting BN to nonwetting SiOz was 
more difficult than anticipated. The V-shaped susceptor has been 
modified to decrease the vertical gradient inside the susceptor in 
order to minimize the SiO formation and the related hysteresis. 
Preliminary evaluation of the reactivity of liquid silicon with CVD 
SisN, and CVD SisO/sub x/N/sub y/ indicaped that these materials 
are considerably more resistant to reaction with and/or dissolution 
in silicon than other materials examined to date. Silicon ribbon 
growth was carried out using CVD SisN, coated composite dies in 
the V-shaped crucible-die configuration. A one-dimensional heat 
flow model has been developed to simulate numerically the major 
thermal aspects of the inverted Stepanov growth process. 


39468 (DOE/JPL/954471—4) Novel duplex vapor-electrochemi- 
cal method for silicon solar cells. Quarterly progress report No. 7, 
August 1, 1977—October 31, 1977. Kapur, V.K.; Nanis, L.; Sanjurjo, 
A. (SRI International, Menlo Park, Calif. (USA)). Dec 1977. Con- 
tract NAS-7-100-954471. 29p. Dep. NTIS, PC A03/MF AOl. 

Silicon obtained by the SiF,-Na reaction was analyzed by 
spark source mass spectrometry (SSMS). A partial listing of the 
results is given below. The concentration units in parentheses are 
ppM wt. B(0.1), Al(0.8), Ga(0.06), P(0.2), F(0.1), Na(1.0), V(0.04), 
Mo(0.3), Ti(2.0), Zr(2.0), Mn(0.1), Ni(2.0), Zn(0.01), Cu(20.0), 
Cr(11.0), Fe(55.0). An excellent starting material for silicon solar 
cells is obtained on the basis of the low levels of B, Al, Ga, P and 
As. The source of the Fe and Cr is suspected to be the stainless steel 
container for liquid sodium. An independent check for the phospho- 
rus content in Sample 2-19 was made by a wet colorimetric method 
and was found to be 90 parts per billion (ppB), in reasonable 
agreement with the SSMS result of 20 ppB. Silicon samples prepared 
from induction melted powder were evaluated for electrical proper- 
ties using four-point probe conductivity and thermoelectric methods. 
The solid silicon in Sample 2-19 was found to be p-type and ranged 
in resistivity between 0.1 and 0.5 ohm cm. A stainless steel reactor 
was designed and fabricated to perform the SiF,-Na reaction under 
P/sub SiF,/ greater than 1 atmosphere. The amount of silicon 
produced was increased from 25 g per batch (in the glass reactor) to 
greater than 70 g per batch in the stainless steel reactor. The study of 
the effects of reaction variables such as P/sub SiF;/ and maximum 
temperature attained on the particle size of silicon powder showed 
that the silicon particle size tends to grow larger with increasing 
pressure of the SiF, gas in the reaction system. 


39469 (DOE/JPL/954521—4) Integral glass encapsulation for 
solar arrays. Fifth quarterly report. Younger, P. (Spire Corp., Bed- 
ford, Mass. (USA)). Nov 1977. Contract NAS-7-100-945521. 24p. 
Dep. NTIS, PC A02/MF AO1. 

This is a program to develop integral glass encapsulation for 
solar cell arrays. The status of development to establish techniques 
for employing electrostatic bonding in conjunction with terrestrial 
solar cells is described. 


39470 (DOE/JPL/954527—5) Investigation of test methods, ma- 
terial properties, and processes for solar cell encapsulants. Seventh 
quarterly progress report, November 12, 1977—February 12, 1978. 
(Springborn Labs., Inc., Enfield, Conn. (USA)). Feb 1978. Contract 
NAS-7-100-954527. 54p. Dep. NTIS, PC A04/MF AOl1. 

The goal of this program is to identify, evaluate, and recom- 
mend encapsulant materials and processes for the production of cost- 
effective, long-life solar cell modules. Flat-plate solar collector sys- 
tems have been considered and six basic construction elements 
identified. Materials surveys were continued. Silicones, fluorocar- 
bons, glass, and acrylic polymers have the highest inherent weather- 
ability of materials studied to date. A survey of transparent acrylic 
molding resins demonstrates that unfortunately acrylic sheets are too 
expensive to satisfy superstrate or substrate functions. Soda-lime 
glass still appears to be the most cost-effective superstrate material. 
As protective covers (i.e., outer coatings and under coatings), the 
acrylics are excellent candidates. No pourable or processable acrylic 
elastomers that could be used as pottants have yet been found. A 
first-cut material cost allocation based on $0.25 per square foot was 
developed for the six construction elements, and substrates were 
subsequently assessed to be 40 to 60 percent of the encapsulation 
expense. A survey of various candidate substrate materials singularly 
identifies wood composites as the lowest costing material for this 
application. Other composites demonstrating high strength-to- 
weight ratios are also being explored. 


39471 (DOE/JPL/954560—6) Synthesis of silane and silicon in 
a non-equilibrium plasma jet. Sixth quarterly report, November 1, 
1977—January 31, 1978. Calcote, H.F.; Louis, E.J. (Aerochem Re- 
search Labs., Inc., Princeton, N.J. (USA)). Feb 1978. Contract NAS- 
7-100-954560. 14p. (AeroChem-TN—185). Dep. NTIS, PC A02/MF 
AOl. 
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Progress is reported in preparations for the study of the 
conditions needed for preparing photovoltaic surface films. The need 
for better defined conditions for depositing films on substrates and 
for more accurate control of reactant feed rates over a broader range 
than previously used has led to rather extensive modifications of the 
apparatus. In addition, techniques for evaluating silicon films were 
studied. (MHR) 


39472 (DOE/JPL/954606—4) Energy requirement for the pro- 
duction of silicon solar arrays. Final report, September 21, 1977— 
December 20, 1977. Lindmayer, J.; Wihl, M.; Scheinine, A.; Rosen- 
field, T. (Solarex Corp., Rockville, Md. (USA)). Dec 1977. Contract 
NAS-7-100-954606. 146p. Dep. NTIS, PC A07/MF AO1. 

The results of a study to investigate the feasibility of manufac- 
turing photovoltaic solar array modules by the use of energy ob- 
tained from similar or identical photovoltaic sources are presented. 
The primary objective of this investigation was the characterization 
of the energy requirements of current and developing technologies 
which comprise the photovoltaic field. These energy requirements 
were subsequently compared to the energy production potential of a 
future solar power plant and, as a result, the concept of the SOLAR 
BREEDER was refined and manifested in a computer program. The 
breeder model allows to take the energy requirements for any 
photovoltaic technology into account and calculate its energy eco- 
nomics. The energy assessment of the prevailing technologies and 
many alternative technologies currently under development is re- 
ported. For cross-checking the energies of prevailing technologies 
Solarex data were also used and the wide-range assessment of 
alternative technologies included different refinement methods, var- 
ious ways of producing light sheets, semicrystalline cells, etc. Final- 
ly, these energy data are utilized to model the behavior of a future 
SOLAR BREEDER plant under various operational conditions. 


39473 (DOE/JPL/954777—3) Silicon halide-alkali metal flames 
as a source of solar grade silicon. Third quarterly report. Olson, D.B.; 
Miller, W.J. (Aerochem Research Labs., Inc., Princeton, N.J. 
(USA)). Mar 1978. Contract NAS-7-100-954777. 18p. (AeroChem- 
TN—187). Dep. NTIS, PC A02/MF AO1. 

It is proposed to determine the feasibility of using continuous 
flames of alkali metals and silicon halides in a large scale process to 
produce solar-grade silicon at low cost. Primary emphasis is being 
given to the reaction of Na with SiCl. The measurements of K or 
Na + SiCl, Na + SiHCls, and K or Na + SiF, flame spectra were 
completed. Construction of the scaled-up tubular flow reactor has 
been completed and experiments begun. Stable flames of Na + SiCl 
diluted with H2/Ar were achieved and samples of solid product 
were taken from the reactor walls. Thermochemical calculations of 
the input conditions necessary to simulate the Westinghouse silicon 
process showed that we can achieve the same total enthalpy (and 
reaction zone temperature) by using vaporized reactants with He/Ar 
heated to 1300 K. Construction of the necessary H2/Ar oven has 
been completed and experiments have begun. 


39474 (DOE/JPL/954851—1) X-ray measurements of stresses 
and defects in EFG and large grained polycrystalline silicon ribbons. 
First quarterly report. Wagner, C.N.J. (California Univ., Los Ange- 
les (USA). Dept. of Materials). Jan 1978. Contract NAS-7-100. 
954851. 14p. Dep. NTIS, PC A02/MF AOI. 

The first model of a modified Bond goniometer has been built 
and tested for the precision measurement of interplanar spacings in 
Si-single crystals. A change in interplanar spacing Ad/d approxi- 
mately = to +- 10°5 can be detected which corresponds to surface 
stresses of the order of +- 1000 psi. A second version of the 
goniometer is being assembled incorporating a removable micro- 
scope for precision alignment of the Si-strip into the primary X-ray 
beam. 


39475 (DOE/JPL/954853—1) Array automated assembly: Phase 
2. Quarterly report. Taylor, W.E. (Spectrolab, Inc., Sylmar, Calif. 
(USA)). Feb 1978. Contract NAS-7-100-954853. 65p. Dep. NTIS, 
PC A04/MF AOl1. 

An analysis was made of cost trade-offs for shaping modified 
square wafers from cylindrical crystals. For reasonably expectable 
silicon and sheet costs, the optimum shape will be nearer a circle 
than a square. Tests were conducted of the effectiveness of texture 
etching for removal of surface damage on sawed wafers. Four glass 
systems have survived preliminary screening tests for use as edge 
masking dielectrics. These include beta-spodumen, MgO-Al.Os bor- 
osilicate, baria and titania glasses. Aluminum contact metallization 
does not appear promising, and six silver screen printing inks have 
been selected for detailed investigation. Screening tests are under- 
way for the selection of adhesive and coating materials for the 
superstrate fabrication. Three adhesive candidate materials have 
been identified for detailed investigation. 


39476 (DOE/JPL/954865—1) Array Automated Assembly 
Task. Phase 2. Low Cost Silicon Solar Array Project. Quarterly 
technical report No. 1, October—December 1977. Jones, G.T. (Sensor 
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Technology, Inc., Chatsworth, Calif. (USA)). Jan 1978. Contract 
NAS-7-100-954865. 28p. Dep. NTIS, PC A03/MF AOl1. 

An automated process sequence was defined, process steps 
were organized into groups for investigation, and data was gathered 
and analysis begun for four process groups. A solar cell test data 
acquisition system was designed. This system will automatically 
sample and plot the electrical performance of solar cells and will also 
be adaptable for solar cell module electrical performance. Wafer 
surface preparation equipment has been modified for this automation 
program. The equipment is now ready to process 90 mm diameter 
silicon wafers in sample volume for a projected automated process 
analysis. The laser trimming and holing operation has been defined. 
A laserscribe computer program for trimming a hexagon and cutting 
a central hole from a round silicon wafer is being negotiated for 
procurement. Information on the spray on dopant process is being 
gathered. Spin-on equipment is being used to test the viscosity, 
thickness of application and concentration of several dopants for use 
in the spray on dopant process. 


39477 (DSE—2538-3) Development of a thin film polycrystalline 
solar cell for large scale terrestrial use. Quarterly progress report, 
January 1, 1977—March 31, 1977. (Delaware Univ., Newark (USA). 
Inst. of Energy Conversion). Jul 1977. Contract-EX-76-C-01-2538. 
78p. Dep. NTIS, PC A05/MF AOI. 

Maximum power conversion efficiency in actual sunlight for 
the CdS/Cw2S cell has reached 8.55% and short circuit currents of 
25.0 mA/cm? have been measured. The (CdZn)S/CueS cell conver- 
sion efficiency has increased substantially to a maximum value of 
6.29% at an open circuit voltage of 0.64 V. The major improvement 
in cell performance is in short circuit current which now exceeds 14 
mA/cm? for open circuit voltages between 0.60 and 0.68 V. Specific 
attention has been paid to parameters limiting fill factor in the CdS/ 
CwS cell. The analysis of the mixed sulfide cell is being progressive- 
ly refined and measurements on open circuit voltage stability, ca- 
pacitance and the influence of heat treatment are reported. 


39478 (ERDA/JPL/954144—77/2) Silicon ribbon growth by a 
capillary action shaping technique. Quraterly technical progress report 
No. 8. Schwuttke, G.H.; Ciszek, T.F.; Kran, A.; Yang, K. (Interna- 
tional Business Machines Corp., Hopewell Junction, N.Y. (USA). 
East Fishkill Lab.). 1 Jul 1977. Contract NAS-7-100-954144. 130p. 
Dep. NTIS, PC A07/MF AOl1. 

Three papers are included. A separate abstract was prepared 
for each one. (MHR) 


39479 (ERDA/JPL/954144—177/2, pp 1-36) Crystal growth. 
Ciszek, T.F. 1 Jul 1977. 

In Silicon ribbon growth by a capillary action shaping tech- 
nique. Quarterly technical progress report No. 8. 

Progress in 50-mm-wide ribbon growth is presented. Twenty- 
five meters of ribbon were grown during the quarter, more than half 
of which was shaped with a single SiC-coated graphite die. Menicus 
geometry has been detailed. Meniscus heights of 0.6—0.8 mm are 
typical for 0.2 to 0.4 mm thick ribbons grown by the CAST method. 
Seven ribbons completely free of SiC surface particles and eleven 
ribbons with a particle density of < 3 x 10°*/cm? were grown. 
Stress levels of the 50 mm ribbons were found to be in the range of 
2—7 x 10® dynes/cm*. A 100-mm-wide ribbon growth system has 
been designed. 


39480 (ERDA/JPL/954144—77/2, pp 37-93) Structural and 
electrical characterization of silicon ribbons. Yang, K.; Schwuttke, 
G.H. 1 Jul 1977. 

In Silicon ribbon growth by a capillary action shaping tech- 
nique. Quarterly technical progress report No. 8. 

A study primarily concerned with the identification of electri- 
cally active crystal defects in CAST ribbons is described. First, the 
electrically active defects are identified through EBIC contrast in 
the scanning electron microscope. Subsequently, the crystallogra- 
phic structure of a specific defect is analyzed through transmission 
electron microscopy. Finally, its influence on minority carrier life- 
time is determined through MOS C-t measurements. 


39481 (ERDA/JPL/954144—77/2, pp 94-120) Simulated com- 
parison between Czochralski and Float-Zone material throughput. 
Kran, A.; Ciszek, T.F.; Schwuttke, G.H. 1 Jul 1977. 

In Silicon ribbon growth by a capillary action shaping tech- 
nique. Quarterly technical progress report No. 8. 

It is noted that Float Zone material is never mentioned as a 
contender for low cost bulk material. Nevertheless, FZ crystals are 
already available up to 5 inches in diameter. The balance between 
advantages and drawbacks of the two basic growth methods (CZ 
and FZ) is mainly application, not economics, dependent. For solar 
cells, FZ material has the potential to yield solar cells of better 
efficiency as compared to those fabricated from CZ crystals. The 
capabilities of these two basic growth techniques are compared for 
converting polycrystalline silicon into ingots of single-crystal materi- 
al. A computer program simulates the potential weekly throughput 
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of ingots. Processing parameters used are identical except for the 
values of the following parameters, which are peculiar to the crystal- 
growth technique: growth rate, crystal length, equipment setup and 
cool-down time, and the time required to melt the polycrystalline 
material. 


39482 (ERDA/JPL/954475—77/4) Large area Czochralski sili- 
con. Final report. Rea, S.N.; Gleim, P.S. (Texas Instruments, Inc., 
Dallas (USA)). Apr 1977. Contract NAS-7-100-954475. 152p. Dep. 
NTIS, PC A08/MF AOl1. 

The major purpose was to determine the overall cost effec- 
tiveness of the Czochralski process for producing large-area silicon. 
To this end, the feasibility of growing several 12-cm diameter 
crystals sequentially at 12 cm/h during a furnace run and the 
subsequent slicing of the ingot using a multiblade slurry saw were 
investigated. The goal of the wafering process was a slice thickness 
of 0.25 mm with minimal kerf. A slice + kerf of 0.56 mm has been 
achieved on 12-cm crystal using both 400 grit ByC and SiC abrasive 
slurries. Crystal growth experiments were performed at 12-cm diam- 
eter in a commercially available puller with both 10 and 12-kg melts. 
Several modifications to the puller hot zone were required to 
achieve stable crystal growth over the entire crystal length and to 
prevent crystallinity loss a few centimeters down the crystal. A 
nugget polysilicon feeder was fabricated, assembled, and successfully 
tested on several multicharge runs. A grow yield of 93.5% was 
achieved in one 12-cm run. A number of 12-cm crystals were sawed 
in the multiblade slurry saw. A 100% saw yield was obtained with 
B,C abrasive at a slice + kerf of 0.56 mm and an average cutting 
rate of 6.1 mm/h. Experiments in laser scribing silicon wafers into 
hexagons showed that a 10-W YAG laser can penetrate 0.2 mm at a 
scribe rate of 10 cm/s. Czochralski economics were examined using 
realistic estimates of technical parameters and a sheet cost in the 
$45/m? area is indicated for a semicontinuous puller in the early 1980 
time frame. 


39483 (SAN—1101/PA8-1/2) Mission analysis of photovoltaic 
solar energy conversion. Volume II. Survey of near-term (1976—1985) 
civilian applications in the United States. Rattin, E.J. (Aerospace 
Corp., El Segundo, Calif. (USA). Energy and Transportation Div.). 
Mar 1977. Contract EY-76-C-03-1101-008. 184p. Dep. NTIS, PC 
A09/MF AO1. 

The purpose of this market study was to identify and evaluate 
potential terrestrial civilian photovoltaic applications in the U.S. 
which were most likely to contribute significantly to the growth of 
near-term (to 1985) markets. A survey was conducted which led to 
the identification of many potential applications for photovoltaic 
power. These applications were subjected to a screening process 
which selected about 50 application groupings with considerable 
promise as near-term markets for photovoltaic arrays. For 21 of 
these 50 promising application groups, it was possible to make 
quantitative market estimates that totaled 13 MW/sub pk/ in project- 
ed annual array sales in 1985. The markets associated with the 
remaining 29 groups could not be quantitatively evaluated because 
of lack of an adequate existing data base and because the primary 
research required in order to provide such a data base was not 
feasible within the resources available in the study. If the average 
size of the markets associated with the unquantified groups, howev- 
er, is comparable to the average for the quantified cases, then the 
total non-military U.S. market for arrays may well exceed 25 MW/ 
sub pk//year in 1985. Foreign and U.S. military markets should add 
significantly to this total. In fact, the consensus of the photovoltaic 
industry representatives who were contacted is that the total foreign 
market over the near term may be several times as large as the 
domestic one. 


39484 (SAN—1284-1) Gallium arsenide thin films on tungsten/ 
graphite substrates: Phase II. Quarterly project report No. 1, Septem- 
ber 1, 1977—November 30, 1977. Chu, S.S. (Southern Methodist 
Univ., Dallas, Tex. (USA)). Dec 1977. Contract EY-76-C-03-1284. 
40p. NTIS $4.50. 

Efforts have been directed to the deposition and characteriza- 
tion of gallium arsenide films on graphite and tungsten/graphite 
substrates and the fabrication and evaluation of solar cells on these 
substrates. Sulfur doped gallium arsenide films have been deposited 
on graphite substrates at 725 to 825°C, and their structural and 
electrical properties investigated. The gallium arsenide/graphite in- 
terface has been found to be rectifying in all cases studied. However, 
at high doping levels, the voltage drop across the gallium arsenide/ 
graphite interface is sufficiently low for solar cell purposes. Solar 
cells of the configuration Ag/n-GaAs/n* -GaAs/graphite have AM1 
efficiencies (without AR coating) of about, 2.7%. The deposition of 
gallium arsenide films on tungsten/graphite substrates has been con- 
tinued with emphasis on the oxidation of gallium arsenide. Both 
argon-oxygen and oxygen-water vapor mixtures have been used as 
oxidizing agents. Using titanium dioxide as the anti-reflection coat- 
ing, an Au/n-GaAs/n* -GaAs/W/graphite solar cell has an AM1 
efficiency of 5.6%; however, its characteristics degraded under 
continuous illumination due presumably to trapping effects. Several 





SEPT. 15, 1978 


p-n junction gallium arsenide solar cells have been prepared on 
tungsten/graphite substrates. The highest open-circuit voltage ob- 
tained was about 250 mV; however, the short-circuit current was 
very low. 


39485 India experiments with solar rays. Arch. Energiewirtsch.; 
31: No. 12, 1024-1025(Dec 1977). (In German). 

Short communication only. Translated from English. Also 
published in: Electrical Review, (Feb 1977) v. 200(5) p. 56. 


39486 Solar cell packing. Coleman, M.G.; Pryor, R.A. (to Mo- 
torola, Inc., Schaumburg, Il]. (USA)). German(FRG) Patent 
2,659,425/A/. 7 Jul 1977. 17p. (In German). 

A solar cell packing is described which is characterized by 
high packing density, low internal resistance for the active regions of 
the solar cell compared to the outer clamps, and a simple mode of 
production. The preferable design is illustrated by three figures. 


39487 Solar generator. Ruesch, D. (to Licentia Patent-Verwal- 
tungs-G.m.b.H., Frankfurt am Main (Germany,  F.R.)). 
German(FRG) Patent 2,541,536/A/. 24 Mar 1977. 7p. (In German). 

In order to prevent high static charges and potential differ- 
ences, which may occur with large-area, flexible solar generators for 
power supply of satellites, their back is coated with an electrically 
conducting adhesive layer, e.g. binding material mixed with silver 
particles. Of advantage are, e.g., the technical simplicity of the 
discharge arrangement or of the wiring technology keeping the cost 
of assembly and manufacturing low. 


39488 Progress and trends in the development of terrestrial pho- 
toelectric conversion. Boeer, K.W. (Delaware Univ., Newark 
(USA)). pp 175-214 of Ist German solar energy forum. Vol. 2. 
Proceedings. Chapter 16: photoelectric conversion. Bossel, U. (ed.). 
Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The operation of solar cells is sketched and use of different 
materials for a variety of cells is indicated. The recent results of the 
research and development program of Si and CdS/Cw.S solar cells 
are summarized and highlights of achievements are given. A techno- 
economical analysis is presented indicating a significant probability 
of large scale terrestrial utilization to start in mid 1980. 


39489 Activities in the field of photoelectric solar cells in the 
Federal Republic of Germany. Loesch, H.R. (Deutsche Forschungs- 
und Versuchsanstalt fuer Luft- und Raumfahrt e.V., Koeln (Ger- 
many, F.R.). Bereich fuer Projekttraegerschaften). pp 215-227 of Ist 
German solar energy forum. Vol. 2. Proceedings. Chapter 16: photo- 
electric conversion. Bossel, U. (ed.). Muenchen, Germany, F.R.; 
DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

In the FRG the solar cell development started within the 
space technology program in 1962. Quite a number of satellites have 
been equipped with German solar cells. The transfer of the technol- 
Ogies gained for space to application on earth was performed within 
the energy program since 1975. The running projects are discussed. 
A remarkable result is a 10 x 10 cm? large polysilicon solar cell. 


39490 CuS-CdS thin film solar cells. Hewig, G.H. (Stuttgart 
Univ. (TH) (Germany, F.R.). Inst. fuer Physikalische Elektronik). pp 
229-243 of Ist German solar energy forum. Vol. 2. Proceedings. 
Chapter 16: photoelectric conversion. Bossel, U. (ed.). Muenchen, 
Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Solar energy can be converted for utilization in different 
ways. One of the most attractive applications is the direct conversion 
of solar radiation to electricity. For large scale applications large 
area photovoltaic devices are required. High efficiency solar cells 
can be produced on the basis of thin semiconducting films. A pilot 
line for CueS-CdS solar cells with a production rate of 1 m? of thin 
film solar cells per month is described. The solar cells have an area 
of 7 x 7 cm?and show efficiencies of 4-5%. 


39491 Practical examples for the application of silicon solar cells 
in appliances and installations. Kipp, P. (Ferranti G.m.b.H., Muen- 
chen (Germany, F.R.)). pp 245-256 of Ist German solar energy 
forum. Vol. 2. Proceedings. Chapter 16: photoelectric conversion. 
Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Among the possibilities for solar energy utilization under 
discussion, photocells offer the advantage of direct conversion of 
solar radiation into electricity. Many institutions work on the perfec- 
tion of silicon solar cells for a large scale production of electricical 
energy. The low cost production of such systems appears to be a 
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question of time. Solar electricity generators of medium or small 
dimensions can already be utilized under economic conditions. 


39492 Solar electric power supplies. Design and layout. Koethe, 
H.K. (Varta Batterie A.G., Kelkheim (Germany, F.R.). Abt. System- 
technik). pp 257-279 of lst German solar energy forum. Vol. 2. 
Proceedings. Chapter 16: photoelectric conversion. Bossel, U. (ed.). 
Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Energy produced by solar electric power conversion can only 
find a wide terrestrial market if the systems provide a continuous 
current flow with a minimum of losses. For this, the system consist- 
ing of solar generator, storage battery and control circuitry is to be 
evaluated suitable to meet the requirements of each application. 
After a brief discussion of the apparatus available and of the basic 
circuitry of the system the selection and layout of accumulator and 
solar generator for a continuous working power supply system are 
described. Finally, the practical experiences with such a system are 
reported. 


39493 Device applications of ternary compounds. Wagner, S. 
(Bell Telephone Labs., Holmdel, NJ). pp 205-216 of Ternary com- 
pounds, 1977. Invited and contributed papers from the third interna- 
tional conference. Holah, G.D. (ed.). New York; American Institute 
of Physics (1977). 

From 3. international conference on ternary compounds; E- 
dinburgh, UK (14 Apr 1977). 

See CONF-770474—. 

Device research is reviewed on electronic and ionic semicon- 
ductors that belong to the ternary diamond-like compounds. Light- 
emitting diodes, photovoltaic detectors, solar cells, bulk devices, 
doping and diffusion, and ionic conductors are discussed. 6 tables. 


39494 Utilization of I—III—VI, ternary compound semiconduc- 
tors in thin-film heterojunction and homojunction photovoltaic devices. 
Kazmerski, L.L. (Univ. of Maine, Orono). pp 217-228 of Ternary 
compounds, 1977. Invited and contributed papers from the third 
international conference. Holah, G.D. (ed.). New York; American 
Institute of Physics (1977). 

From 3. international conference on ternary compounds; E- 
dinburgh, UK (14 Apr 1977). 

See CONF-770474—. 

The fabrication and performance of several vacuum-deposited 
thin-film photovoltaic devices using I—III—VIz chalcopyrite semi- 
conductors are presented. The heterojunctions CdS/CulInS. and 
CdS/CulInSez are described with measured solar conversion efficien- 
cies of 3.25 percent and 6.6 percent, respectively. Little photovoltaic 
response is observed in the CdS/CulInTez heterostructure. The pho- 
tovoltaic effect in the first n,p CulInS,2 (3.6 percent) and n,p CulnSe. 
(3.0 percent) thin-film homojunctions is demonstrated. Light and 
dark J—V characteristics, spectral responses, and device parameters 
(efficiencies, fill factors, open-circuit voltages, short-circuit currents, 
and dark saturation currents) are reported for all these devices. 
Finally, the structure and stability of these ternary-based devices are 
examined, and Auger electron spectroscopy (AES) is utilized to 
identify possible device degradation mechanisms under various envi- 
ronmental conditions. In the case of heterojunctions, depth-composi- 
tional profiling is used to determine the grain boundary diffusion 
coefficients of Cd from the CdS in the ternary thin films. 8 figures, 2 
tables. 


39495 Influence of Cd and Zn doping on the electrical and optical 
properties of bulk CuoS. Guastavino, F.; Duchemin, S.; Moussalli, 
G.M.; Bougnot, J.; Savelli, M. (Universite des Sciences et Tech- 
niques du Languedoc, Montipellier Cedex, France). pp 508-514 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The effects were studied of Cd and Zn doping on the stable 
phases of the Cu-S system : chalcocite CusS and digenite Cu1.79S. 
The influence of this doping is quite difficult to interpret in terms of 
the amount of Cd or Zn introduced in the crystals during their 
fabrication. The tendency of Cd and Zn to displace copper atoms 
was noticed, but the density of anions one can introduce is limited. 
Above that limit metallic copper appears in the surface of the 
crystals. However, in general, the doping reduces the density of free 
carriers in comparison to undoped CwS. It also improves the stoi- 
chiometry of the crystal, which is an important factor for Cu2aS— 
CdS cell efficiency. The low temperatures behavior of the resistivity 
indicates that the conduction process is controlled by impurities. 
Concerning the composition Cui.79S, the introduction of Cd or Zn is 
accompanied by the formation of both CueS and CdS or ZnS. 


39496 Formation of CuwS thin films for CdS solar cells by 
sulfurization of copper with thiourea. Arjona, F.; Rueda, F.; Garcia- 
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Camarero, E.; Leon, M.; Arizmendi, L. (Universidad Autonoma de 
Madrid). pp 515-518 of Twelfth IEEE photovoltaic specialists con- 
ference. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The object of this study is to investigate ways of CuS 
chalcocite formation and doping as alternatives to the “Clevite” 
method of forming CdS solar cells. The approach of copper sulfuri- 
zation has been done by Loferski and coworkers using a gas mixture 
of SH2, H2 and Ar. The method described produces sulfurization of 
copper using a thiourea solution and was originally studied by 
Arizmendi and coworkers, who determined the kinetics of corrosion 
of copper plates by means of radioactive tracers. Films of cuprous 
sulfide of about 2000 A have been produced both in polished 
laminated copper and copper layers evaporated on glass plates, using 
dipping times from 30 minutes to 6 h at temperatures of 60 to 80°C. 
The structure of the as grown” polycrystalline copper films after 
complete transformation to sulfide has been studied by reflection 
electron diffraction and the presence of orthorhombic chalcocite and 
small amounts of another phase, probably Djurlite, have been detect- 
ed. Single crystal thin films of copper transform into epitaxial 
chalcocite and perhaps another phase. Optical absorption measure- 
ments on the films present a component in the infrared due to free 
carriers, and indicate an optical bandgap in the 1.9—2.1 eV range 
and low-energy absorption starting at similarly ordered 1.2 eV. The 
resistivity of the films is of the order of 10~* ohm.cm. Copper plates 
with cuprous sulfide and partially sulfurized copper evaporated films 
have been used to fabricate solar cells; the CdS evaporation has been 
done, and values of V/sub oc/ = 485 obtained. It is concluded that a 
complete transformation into chalcocite takes place during the ther- 
mal treatment of the cell at 180°C, due mainly to sulfur loss. 


39497 CdS sprayed thin films: electrical and optical properties. 
Bougnot, J.; Perotin, M.; Marucchi, J.; Sirkis, M.; Savelli, M. (Uni- 
versite des Sciences et Techniques du Languedoc, Montipellier 
Cedex, France). pp 519-525 of Twelfth IEEE photovoltaic special- 
ists conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Thin films of CdS having electrical and optical properties 
similar to those of evaporated films may be obtained by spraying. 
The temperature of the substrate seems to be one of the more 
important parameters affecting the electrical and optical properties 
of the semiconductor. Films prepared at low temperatures have a 
granular, translucent appearance, whereas the films prepared at high 
temperatures are transparent. Annealing in a hydrogen atmosphere 
can significantly decrease the resistivity from its initial value. Hall 
effect measurements indicate that both the carrier concentration and 
the mobility are increased by annealing. 


39498 Recent results on II-VI heterojunctions for photovoltaic 
solar energy conversion. Fahrenbruch, A.L.; Buch, F.; Mitchell, 
K.W.; Bube, R.H. (Stanford Univ., CA). pp 529-533 of Twelfth 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Fabrication of several of the II-VI heterojunctions of greatest 
interest, including the n-CdS/p-CdTe, n-CdSe/p-ZnTe, n-ZnSe/p- 
CdTe, and n-ITO/p-CdTe junctions, by vacuum evaporation, solu- 
tion spraying, and close-spaced vapor transport is described. The 
basic heterojunction properties have been characterized by a variety 
of measurement techniques. n-CdS/p-CdTe ceils with solar efficien- 
cies up to 7.9 percent were made and new optical absorption data for 
CdTe was obtained by a collection-efficiency analysis capable of 
discriminating between bulk and interfacial components of recom- 
bination loss. 


39499 Thin film heterojunction and homojunction solar cells uti- 
lizing I-III-VI, ternary compound semiconductors. Kazmerski, L.L.; 
White, F.R.; Sanborn, G.A.; Merrill, A.J.; Ayyagari, M.S.; Mittle- 
man, S.D.; Morgan, G.K. (Univ. of Maine, Orono). pp 534-539 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761 i130—. 

The preparation and properties of thin film CulnS: homo- 
junction and CulnSe2, CulnS,, CulnTe2/CdS heterojunction solar 
cells are described. These devices which have been fabricated by in- 
situ vacuum-deposition techniques have demonstrated efficiencies 
from 3.62% for the np-CulnS, homojunction to 6.2% for the CdS/ 
CulnSez heterostructure. Auger electron spectroscopy and depth- 
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compositional profiling has been utilized to determine the effects of 
device fabrication procedures and post-deposition conditioning on 
the performance of the CdS/CulnSez solar cell. 


39500 InP/CdS solar cells. Shay, J.L. (Bell Telephone Labs., 
Holmdel, NJ); Bettini, M.; Wagner, S.; Bachmann, K.J.; Buehler, E. 
pp 540-543 of Twelfth IEEE photovoltaic specialists conference. 
New York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Single crystal InP/CdS solar cells having AM2 efficiencies of 
15% and polycrystalline thin film cells having AM2 efficiencies of 
5.7% are described. Basic studies of the interface reveal that the thin 
film efficiency is presently limited at least in part by the quality of 
the InP within the grains, and not exclusively by interface phenom- 
ena intrinsic to a polycrystalline cell. 


39501 Advances in the development of efficient thin film CdS/ 
CweS solar cells. Barnett, A.M.; Rothwarf, A. (Univ. of Delaware, 
Newark). pp 544-546 of Twelfth IEEE photovoltaic specialists con- 
ference. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Thin film photovoltaic cells based on cadmium sulfide/ 
copper sulfide have been developed which have energy conversion 
efficiencies in direct sunlight up to 7.8%. These high efficiency cells 
were based on an analysis of the losses in the 6.8% cells previously 
fabricated. Basic cell design changes were incorporated to reduce 
these losses. This analysis predicts the design changes, materials 
improvement, and technology necessary to fabricate thin film cadmi- 
um sulfide photovoltaic cells of almost 10% energy conversion 
efficiency in direct sunlight. 


39502 CdS-sputtered CuoS solar cells. Annamalai, N.K. (West 
Virginia Univ., Morgantown). pp 547-548 of Twelfth IEEE photo- 
voltaic specialists conference. New York; Inst. of Electrical and 
Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The preliminary results of the photovoltaic effects of a sput- 
tered CueS layer on CdS are presented. A CueS layer on evaporated 
CdS layer was formed by sputtering a Cu2S straight target in an 
argon atmosphere; others have deposited Cu in a H2S and argon 
atmosphere. Stoichiometry of the film can be varied by co-sputtering 
Cu and CuS. The effects on the output of the cell due to heat 
treatment in air and vacuum are discussed. 


39503 Indium phosphide films deposited by cylindrical magnetron 
reactive sputtering. Thornton, J.A. (Telic Corp., Santa Monica, CA); 
Jonath, A.D. pp 549-553 of Twelfth IEEE photovoltaic specialists 
conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Coatings of indium phosphide approximately 10 ym thick 
were deposited on soda lime glass plates at various substrate tem- 
peratures in the range 250 to 360°C by dc reactive sputtering indium 
in various Ar + PHs atmospheres using a cylindrical magnetron. 
Coating microstructures and resistivities were found to be sensitive 
to the substrate temperature and the PHs injection rate. The conduc- 
tivities were n-type X-ray diffraction analysis of an intermediate 
temperature coating yielded only InP peaks. Optical transmission 
measurements showed a strong absorption edge at approximately 1.3 
eV, consistent with the band gap for InP. Cylindrical magnetron 
reactive sputtering may provide an effective method for manufactur- 
ing low-cost terrestrial CdS/InP solar cells. 


39504 What is simulated AMO. A comparison of CNR and violet 
cell measurements across USA and Europe. Allison, J.F. (COMSAT 
Labs., Clarksburg, MD); Crabb, R.L. pp 554-559 of Twelfth IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Serious differences in the measurement of the output of high 
efficiency cells under various simulators have created a ‘credibility 
gap” among researchers and cell users. A group of conventional, 
Violet and Non-Reflective cells has been measured under “simulated 
AMO” conditions at laboratories across the United States and 
Europe. The results show a spread of 13 mA in short circuit current 
and 5 mW in peak power and generally lower values than those 
obtained with COMSAT'’s carefully adjusted simulator. Additional- 
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ly, measurements of spectral response show variations of more than 
20 percent at some wavelengths. The discrepancies appear to be 
primarily due to lack of simulator output at short wavelengths and 
little or no spectral calibration. 


39505 High altitude calibration of thirty-three silicon and gallium 
arsenide solar cells on a sounding rocket. Thomas, N.L. (Optical 
Coating Lab., Inc., Santa Rosa, CA); Sarles, F.W. Jr. pp 560-568 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The use of high altitude sounding rockets for calibrating solar 
cells offers two principal advantages: (1) the effect of the atmosphere 
can be eliminated, and (2) the cells are recoverable immediately after 
the calibration. On March 30, 1976, twenty-nine n/p silicon and four 
p/n gallium arsenide solar cells were calibrated in space and success- 
fully recovered from a NASA-Astrobee F rocket that reached a 
peak altitude of 230 km. Approximately 75 IV characteristic curves 
were generated for thirty-two of the cells to an accuracy of +-2.5 
mV. the rocket flight measurement of I/sub sc/, V/sub oc/ and P/ 
sub max/ are compared to the solar simulator measurements of these 
cells. 


39506 Albedo contribution to satellite solar array performance. 
Voss, J.M. (Boeing Aerospace Co., Seattle). pp 569-572 of Twelfth 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The contribution of Earth albedo to the power capability of a 
satellite solar array is assessed for the case of two typical satellites in 
near-Earth polar orbits. In-orbit data is presented, showing the 
amount of albedo contribution to satellite power generation in differ- 
ent orbits. The albedo contribution for a cylindrical solar array is 
presented in a normalized form in order to make it useful as a means 
of estimating the minimum and maximum expected increase in solar 
array power. This information is useful in arriving at a realistic 
assessment of satellite power capability and of shunt dissipation 
requirements. 


39507 Status of electrostatically bonded integral covers for sili- 
con solar cells. Kirkpatrick, A.R.; Kreisman, W.S.; Minnucci, J.A. 
(Simulation Physics, Inc., Bedford, MA). pp 573-576 of Twelfth 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The present status of a continuing effort to develop electros- 
tatc bonding for integral attachment of protective covers to silicon 
solar cells is summarized. Integral covers of Corning 7070 borosili- 
cate glass can be applied to spacecraft solar cells without degrada- 
tion of cell performance. The covers exhibit excellent stability. A 
bonder facility with automated process capability has been con- 
structed. 


39508 Evaluation of European integral sclar cell covers deposited 
by rf sputtering. Crabb, R.L.; Larue, J.C. (European Space Agency, 
Noordwijk, The Netherlands). pp 577-586 of Twelfth IEEE photo- 
voltaic specialists conference. New York; Inst. of Electrical and 
Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Environmental tests have been performed on 167 silicon solar 
cells embodying integral covers of D.C. 7070 borosilicate glass 40 to 
60 pm thick. The cells were coated by the Electrical Research 
Association (UK) using a sputtering apparatus, the development of 
which is reviewed. The testing encompassed visual inspection, di- 
mensional and mechanical checks, electrical performance, solar ab- 
sorption and emittance, humidity, thermal vacuum, thermal cycling, 
electron, proton and uv irradiation. In general, the integral covers 
behaved very well. The most critical test was that of humidity 
which, in some cases, led to partial delamination. Since this failure 
mode depends very much on the quality of the cell surface and anti- 
reflection coating, it was concluded that this problem would be 
obviated only by incorporating the coating process into a solar cell 
production line. 


39509 Potential of GaAs solar cells for Air Force Space Power 
Systems. Stuerke, C. pp 591-594 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 
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See CONF-761130—. 

An investigation of GaAs solar cell potential performance 
and cost began at the Air Force Aero-Propulsion Laboratory July 
1975. Eighteen percent efficiency (1353 W/m, AMO spectrum) was 
projected, for the GaAlAs/GaAs heterofaced cell structure. A cost 
per 1 cm? cell was estimated at $3.00 to $5.80 based upon 20 wafer 
lot integral processing of 3” diameter GaAs wafers. Preliminary 
analysis of weapon effects on this cell showed no significant differ- 
ence from silicon cells. One MeV electron damage results (also 
preliminary) suggest the need for additional testing of resistance to 
the natural space environment. Higher power from limited array 
sizes and operation at high cell temperatures are promising applica- 
tions for GaAs cells. The investigation indicated the worth of GaAs 
solar cell development. 


39510 Improved Helios cell output. Payne, P.A.; Oliver, R.L. 
(Spectrolab, Inc., Sylmar, CA). pp 595-599 of Twelfth IEEE photo- 
voltaic specialists conference. New York; Inst. of Electrical and 
Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The objective of work on the Helios cell in the past year was 
to improve by a minimum of 15%, the average output of filtered 2 x 
2 cm N/P cells from 68mW (AMO) to 78mW (AMO). This goal was 
met. Aside from increasing control of the difficult P+ process 
variables, a sculpture etch was introduced to reduce front surface 
reflection, the number of gridlines was increased to reduce series 
resistance, and the back contact was made reflective (to reduce the 
absorptivity resulting from the sculptured surface). Currently, cells 
as high as 81mW have been fabricated. 


39511 Textured surface cell performance characteristics. Scott- 
Monck, J.; Stella, P. (Spectrolab, Inc., Sylmar, CA). pp 600-602 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

By employing orientation dependent etch technology it is 
now possible to increase silicon cell output performance by signifi- 
cantly reducing reflection losses across the entire useful response 
region of the device. Combining this approach with the recent 
advancements in junction reduction, improved antireflection coat- 
ings and more refined grid collector design allows cells to be mass 
produced that have power outputs from 27 to 35 percent greater 
than the traditional cells produced in the early 1970's. The perform- 
ance of selectivity etched surface cells is presented as a function of 
cell thickness, and base resistivity. Data on short circuit current and 
maximum power density, relative spectral response and power to 
weight ratios is given. For comparison, information is also presented 
for hybrid and traditional silicon solar cells. These results provide 
information that should allow panel manufacturer's more flexibility 
in future designs. 


39512 Black and thin silicon solar cells. Michel, J. (Laboratoires 
d'Electronique et de Physique Appliquee, Limeil-Brevannes, 
France). pp 603-605 of Twelfth IEEE photovoltaic specialists con- 
ference. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Combination of black and thin P/N junction silicon solar cells 
has been investigated both theoritically and experimentally. The aim 
of this work is to determine the economic interest of these cell 
improvements for terrestrial applications. A comparison has been 
made between normal and black cell, with thicknesses ranging 
between 70 ym and 300 pm (cell area 25 cm?). A high efficiency, 
15.3% (illuminated area, AM1 illumination) is reported for a 100 pm 
thick black cell. The use of a very cheap anisotropic etchant makes 
the “black” cell attractive to terrestrial cell technology. The im- 
provement due to the decrease of the cell thickness is limited by the 
presently state-of-the-art silicon ingot cutting technology. The inter- 
est of thin cells is of course enhanced through a low kerf loss ingot 
cutting process. 


39513 Status of the NASA specification for space silicon solar 
cell assemblies. Slifer, L.W. Jr. (NASA, Goddard Space Flight 
Center, Greenbelt, MD). pp 606 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The Ad Hoc Team for Solar Cell Standardization (AHTSCS) 
convened a Solar Cell Specification Workshop in Cleveland in 
August 1976 as a forum for discussion and critique of tentative 
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specifications for solar cells and arrays. Broad participation of cell 
manufacturers, panel manufacturers, U.S. Government representa- 
tives, and representatives from European firms and agencies was 
obtained. Following the workshop, the AHTSCS revised the specifi- 
cations, incorporating the results of the workshop effort, and met 
again with cell and array manufacturers for final review and com- 
ment. The specifications were again revised and the final cell assem- 
bly specification has been forwarded to the Low Cost Systems 
Office of NASA via the Power Equipment Panel for review and 
approval. Approval is expected in January 1977. Some of the key 
features of this final specification are: (1) specification is for cells 
with cover glasses; (2) specification provides an orderly approach to 
cell qualification and acceptance testing; and (3) specification calls 
for an information package, including radiometric data and data on 
the electrical characteristics as a function of temperature and hard 
particle radiation, to be generated as part of the qualification testing. 


39514 Current status of the U.S. photovoltaic conversion pro- 
gram. Magid, L.M. (Energy Research and Development Administra- 
tion, Washington, DC). pp 607-612 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The overall objective of the U.S. Photovoltaic Conversion 
Program within the Division of Solar Energy of the Energy Re- 
search and Development Administration (ERDA) is to develop low- 
cost reliable photovoltaic systems and to stimulate the creation of a 
viable industrial and commercial capability to produce and distribute 
these systems for widespread use in residential, commercial and 
governmental applications. To assist in achieving this goal, this 
program has the following specific objectives: (1) conduct research, 
development and demonstration to establish a factor of thirty reduc- 
tion in solar array prices (to $500/peak kWe) by 1986; (2) conduct a 
focused research and development effort on novel materials and 
devices to show the feasibility of a reduction in solar array prices of 
one hundred or greater (to $100 to $300/peak kWe) by 1986 and to 
establish the viability of this advanced technology by the year 2000; 
(3) develop concentration systems to demonstrate early low-cost 
electrical (and thermal) power generation systems; (4) continue 
systems and applications studies to further optimize the cost-effec- 
tiveness of photovoltaic energy conversion systems; and (5) conduct 
tests and demonstrations of governmental, residential, commercial, 
industrial and utility-type photovoltaic systems to establish their 
viability and stimulate their wide-scale acceptance. The program 
plan to achieve these objectives is described and the major ten-year 
planning milestones are identified. 


39515 Status of the ERDA photovoltaic material and device 
studies, Warschauer, D.M. (Energy Research and Development 
Administration, Washington, DC). pp 613-614 of Twelfth IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The rationale and planning behind the current ERDA photo- 
voltaic materials and devices program are indicated. The thrust of 
the National Photovoltaic Program is to expand the availability of 
conversion systems in order to displace a significant fraction of 
energy currently generated to meet the needs of the economy. To do 
this over the next decade requires simplification of monocrystalline 
silicon solar cell technology originally developed for space applica- 
tions and a great augmentation of manufacturing capability. Because 
of the magnitude of deployment called for, among other things, to be 
economical, further energy displacement will have to draw on thin 
film techniques and materials other than silicon. (WHK) 


39516 French activities in the field of photovoltaic power conver- 
sion for terrestrial use. Rodot, M.; Palz, W. pp 618-622 of Twelfth 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

After a brief survey of past developments on solar cells in 
France, the present organization of solar cell research and develop- 
ment is reviewed. The main programs launched in 1976 are listed; 
they aim at (1) improving the technology of present silicon cells, (2) 
studying new materials and new structures that might be used in 
future cells, (3) performing system studies and building demonstra- 
tion prototypes. 


39517 Status of the West German terrestrial photovoltaic pro- 
gram. Loesch, H.R. (DFVLR-BPT, Cologne). pp 623-624 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrica} and Electronics Engineers, Inc. (1976). 
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From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The development of terrestrial photovoltaics was started in 
Germany only a few years ago. A long range program is still under 
definition and has not yet been approved. A concentrated effort on 
silicon solar cells for space application led to very good results and 
created an excellent base for the development of terrestrial solar 
cells. A first result is a 10 x 10 cm? silicon solar cell. 


39518 Terrestrial solar cell R and D in the UK. Treble, F.C. 
(Royal Aircraft Establishment, Farnborough, Eng.). pp 625-626 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Research and development aimed at reducing the cost and 
increasing the efficiency of solar cells and panels for terrestrial 
applications is in progress in the United Kingdom, with the financial 
support of the Department of Industry, the Science Research Coun- 
cil and, more recently, the Commission of the European Communi- 
ties (CEC). The cell types involved include monocrystalline and 
polycrystalline silicon, thin film and sintered ceramic CusS-CdS, 
CdS-InP, Ga/sub 1-x/ Al/sub x/ A/sub s/-G/s1b a/A/sub s/ and 
Schottky barriers. These activities are briefly reviewed. 


39519 Photovoltaic system in “Sunshine Project’’ R and D is 
underway in Japan. Koyanagi, T. (Electrotechnical Lab., Tokyo). pp 
627-633 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The main purpose of the R and D of the photovoltaic region 
in "SUNSHINE PROJECT” is to reduce the cost of the conversion 
system by a factor of 100. For the purpose several subprograms on 
silicon ribbon crystals, thin films, cells and arrays by silicon cells 
using II-VI compound semiconductors, and fundamental research on 
cells have been studied. These subprograms are briefly reviewed and 
discussed. 


39520 German activities in the field of terrestrial application of 
solar cell arrays. Buhs, R.; Gochermann, H. (AEG-Telefunken, 
Wedel, Ger.). pp 634-640 of Twelfth IEEE photovoltaic specialists 
conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

At the beginning of 1975 a program for terrestrial application 
of silicon solar cell generators was started at AEG-Telefunken, 
initiated by the German Government. The 3-year program is charac- 
terized by three phases and has the goal to define possibilities for 
fabricating low cost solar electric generators. Cooperation within the 
program, the technological requirements and the activities per- 
formed so far are reported. Terrestrial generators have been devel- 
oped and fabricated which consist of round silicon solar cells inter- 
connected by welding and encapsulated in glass as well as in plastic. 
All types of generators developed are tested at the University of 
Stuttgart with regard to their long-term behavior. The most impor- 
tant highlight of the current investigations is the development and 
fabrication of generators using large area (10 x 10 cm?) solar cells of 
inexpensive non- — crystalline silicon. The new base material was 
developed by Wacker-Chemitronic. Solarcells made of this material 
exhibit efficiencies of up to 10% of AM1-illumination. It is believed 
that AEG-Telefunken is the first company in the world introducing 
this new type of photovoltaic generator. 


39521 Major terrestrial applications for photovoltaic solar energy 
conversion in the 1980—2000 period. Leonard, S.L. (Aerospace 
Corp., El Segundo, CA). pp 641-652 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Technical and economic analyses have been made of a 
number of on-site residential applications and central station applica- 
tions for photovoltaic solar energy conversion in the Southwestern 
United States in the 1985-2000 period. The methodology employed 
computer simulation of the performance of the photovoltaic systems, 
both with and without electric storage, and included a reliability 
analysis procedure for determining the amount of backup conven- 
tional generation capacity which would be sufficient to maintain 
reliability of service during non-insolation periods. It was deter- 
mined that, for reasonable fuel-price projections, photovoltaic sys- 
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tems would be cost effective in either type of application when array 
prices are in the $100 to $300/kW/sub pk/ range (1976 dollars). 


39522 Status of the ERDA photovoltaic systems definition proj- 
ect. Schueler, D.G.; Marshall, B.W. (Sandia Labs., Albuquerque, 
NM). pp 661-666 of Twelfth IEEE photovoltaic specialists confer- 
ence. New York; Inst. of Electrical and Electronics Engineers, Inc. 
(1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The ERDA Photovoltaic Systems Definition Project is aimed 
at identifying promising applications for terrestrial photovoltaic 
power systems and optimizing their performance and cost-effective- 
ness. Various candidate applications and system concepts are cur- 
rently being studied. This work will provide systems-related guid- 
ance to photovoltaic technology development by identifying critical 
system and subsystem performance and cost requirements. 


39523 Computer simulation of photovoltaic systems. Edenburn, 
M.W.; Case, G.R.; Goldstein, L.H. (Sandia Labs., Albuquerque, 
NM). pp 667-672 of Twelfth IEEE photovoltaic specialists confer- 
ence. New York; Inst. of Electrical and Electronics Engineers, Inc. 
(1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

As part of the ERDA Photovoltaic Systems Definition Proj- 
ect, Sandia Laboratories has developed a photovoltaic energy 
system simulation computer code which predicts performance char- 
acteristics for a variety of photovoltaic system applications. The 
code computes steady-state solutions at advancing time increments 
to simulate real-time system operation. The code is a result of 
modification and expansion of the SOLYSYS code which was 
originally developed and used for solar-thermal energy system analy- 
sis. The code is quite flexible in terms of the system configurations 
that can be simulated. Various electrical subsystem options are 
available which contain energy storage devices, power conditioning 
and control equipment, and electrical utility interfacing. Also, the 
code is capable of simulating thermal subsystems providing a total 
energy system capability. 


39524 Performance and cost assessment of photovoltaic system 
concepts. Kirpich, A.; Buerger, E. (General Electric Space Division, 
Valley Forge, PA). pp 673-680 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Conceptual designs for residential and central power plant 
photovoltaic (PV) systems are described. Methods of analysis are 
reviewed and the results of performance and economic studies are 
presented. The residential PV system includes a solar array shingle 
design mounted directly on the residence roof. Alternative electrical 
arrangements for the system with or without energy storage are 
considered. For the system without storage, the significant questions 
regarding the feedback of excess power to the local utility are 
identified and discussed. Three widely differing approaches are 
described for the central power plant. The first approach employs a 
novel azimuth tracking concept. The second approach employs low- 
ratio concentrators (about 3.2 to 1) arranged in East-West rows, 
whose tilt must be seasonally adjusted. The third concept consists of 
a straightforward arrangement of East-West rows of tilted flat 
panels. The relative sizing of the three power plant concepts with 
equivalent annual energy output is described in terms of solar cell 
area, panel (or aperture) area, and land area. Relative plant costs are 
also presented as a function of solar cell cost and efficiency. Eco- 
nomic results for the residential and central power plant systems are 
presented in terms of levelized busbar costs assuming utility owner- 
ship. Limited results are also presented on the worth of PV genera- 
tion from the standpoint utility capacity and energy displacements. 


39525 Technical and economic results of solar photovoltaic power 
systems analyses. Pittman, P.F.; Federman, E.F.; Ferber, R.R.; 
Chowaniec, C.R. pp 681-690 of Twelfth IEEE photovoltaic special- 
ists conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Conceptual designs were developed for residential, intermedi- 
ate, and central station solar photovoltaic power systems. Included 
were system configurations and subsystem designs used for cost/ 
performance tradeoff comparisons. System costs were determined 
using the ERDA goals for solar cell cost of $500/kW in 1985 and 
$100/kW in 2000. Based upon the assumptions made, the results 
show that residential systems should begin to become viable in 
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selected locations in 1985, while the intermediate and central station 
systems appear to become attractive closer to the year 2000. 


39526 Photovoltaic system design and analysis application to a 
shopping center. Bartels, F.T.C. (Spectrolab, Inc., Sylmar, CA); 
Kelber, C.C. pp 691-697 of Twelfth IEEE photovoltaic specialists 
conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Photovoltaic systems designs were developed and analyzed 
for three applications: a residence, a shopping center, and a central 
power station. For the latter two applications, the designs and 
analyses indicate that commercial feasibility may be reached by 
1985. 


39527 Status of the ERDA/NASA photovoltaic tests and applica- 
tions project. Deyo, J.N.; Brandhorst, H.W. Jr.; Forestieri, A.F. 
(NASA, Lewis Research Center, Cleveland). pp 698-704 of Twelfth 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The Tests and Applications Project of the ERDA Photovol- 
taic Program is concerned with the testing of photovoltaic systems 
and the growth of their use in real terrestrial applications. This 
activity is an important complement to the development of low cost 
solar arrays by providing requirements based on application needs 
and stimulating markets to create demand to absorb increasing 
production capacity. A photovoltaic system test facility is now 
operational, market stimulation has been initiated through applica- 
tions, and standards for terrestrial cell measurements established. 


39528 Conceptual design and analysis of a photovoltaic powered 
experimental residence. Shepard, N.F. Jr.; Landes, R. (General Elec- 
tric Co., Philadelphia). pp 705-714 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A summary of the results of a six month definition study to 
analyze the performance, conduct the conceptual design, plan the 
testing program, and specify the test equipment requirements for an 
experimental photovoltaic powered residence is presented. Since 
RPST installations were planned for several site locations within the 
continental U.S., an overall regional evaluation of photovoltaic 
system performance was also performed. 


39529 DOD/ERDA terrestrial photovoltaic systems demonstra- 
tion program. Faehn, D.D. pp 715-720 of Twelfth IEEE photovol- 
taic specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

As the designated lead center within the Department of 
Defense for terrestrial applications of solar photovoltaic energy 
conversion systems, the US Army Mobility Equipment Research 
and Development Command (MERADCOM) has undertaken a pro- 
gram with the Energy Research and Development Administration to 
demonstrate this technology in a variety of military uses. The 
program is directed toward establishing feasibility of photovoltaic 
energy sources for military systems. Three of the six planned demon- 
stration projects were intiated in September 1976 and have been 
operated successfully at the MERADCOM facility, constituting the 
first (centralized) demonstration phase of the program. These pro- 
jects are to be transported to other military facilities during fiscal 
year 1977, to be operated under more representative military envi- 
ronments and to promote military awareness of terrestrial photovol- 
taic technology. 


39530 Military applications of solar cell power. Bond, J.W. Jr. 
pp 725-732 of Twelfth IEEE photovoltaic specialists conference. 
New York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

As a result of an agreement between the Energy Research 
and Development Administration (ERDA) and the Department of 
Defense (DOD) an investigation of military applications of solar cell 
power has been conducted by the DOD-assigned agency for solar 
cell power, the US Army Mobility Equipment Research and Devel- 
opment Command (MERADCOM). The program started in No- 
vember 1975. Preliminary results through October 1976, are report- 
ed. It is estimated that the total peacetime military market for 
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electric power, with costs exceeding 30 mils/kWh and ranging as 
high as 1000 mils/kWh, is approximately SOOMW/sub e/(rated). (A 
wartime market would be considerably higher.) This power is used 
largely for field instrumentation, such as radars and communication 
systems. A large fraction of this power is provided by fuel gener- 
ators at remote sites. It would be cost-effective to replace much of 
this power by solar cell power systems, even at today’s high cost for 
solar cells. Another fraction that may be cost-effective results from 
the recent significant increase in cost for installing new power lines 
in remote areas. Another fraction results because of the poor quality 
of commercial “egg obtained from small or REA-type power 
companies. In the general category of cost-effectiveness there is 
sufficient present market to provide an increase in the national 
production of solar cells to the extent that their cost would decrease 
significantly. With this decrease in cost the market would increase 
producing a further decrease in solar cell cost. The potential is such 
that the time frame for an early market may be more optimistic than 
earlier predictions. 


39531 Testing of specially designed silicon solar cells under high 
sunlight illumination. Rule, T.T.; Harmon, S.Y.; Backus, C.E.; Jacob- 
son, D.L. (Arizona State Univ., Tempe). pp 744-750 of Twelfth 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Several conventionally processed silicon cells with fine grid 
patterns to reduce the series resistance, which becomes more impor- 
tant for increased intensities, were tested for concentration ratios 
from 1 to 60 suns. One edge illuminated cell was tested up to 80 suns. 
All of the cells showed an increase in efficiency by a factor of 1.1 to 
1.2 at about 10 suns and then a gradual decrease back down to their 
one sun efficiency values at about 40 to 50 suns. The efficiencies 
decreased approximately linearly with temperature for all intensities 
levels in the temperature range of 40°C to 210°C. 


39532 Design criteria for high efficiency silicon solar cells with 
concentration. Castle, J.A. (Spectrolab, Inc., Sylmar, CA). pp 751- 
759 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761 130—. 

The problem of designing silicon solar cells for high efficien- 
cy under concentration is discussed. The basic design approach 
places restrictions on the voltage drop due to series resistance. A 
series resistance model and efficiency performance factors associated 


with cell design parameters are developed to provide an engineering® 


tool for the prediction, evaluation and optimization of concentrator 
cells. Test results are presented showing efficiencies ranging from 
12.8% to 15.6% over a concentration range of 1 to 109 AM1 solar 
constants. 


39533 Novel versions of the compound parabolic concentrator for 
photovoltaic power generation. Gorski, A.; Graven, R.; McIntire, W.; 
Schertz, W.W.; Winston, R.; Zwerdling, S. (Argonne National Lab., 
IL). pp 764-770 of Twelfth IEEE photovoltaic specialists confer- 
aag1e. York; Inst. of Electrical and Electronics Engineers, Inc. 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The Argonne National Laboratory is now engaged in the 
final stages of assembly and evaluation of two novel concentrator/ 
photovoltaic panels based on the compound parabolic concentrator 
concept. In the first version of these terrestrial panels, the concentra- 
tor is in the form of a solid transparent dielectric bar (the DCPC) 
with silicon solar cells bonded to the exit apertures. In the second 
version, the concentrator is in the form of hollow troughs of 
lightweight plastic that has been metallized and protectively over- 
coated (the CPC configuration). Tests of these panels will allow 
evaluation of a method that has the potential for significantly reduc- 
ing the cost of photovoltaic power conversion through the use of 
low cost plastic concentrators. 


39534 Progress report on a 1-kW terrestrial array of AlGaAs/ 
GaAs concentrator solar cells. James, L.W.; Moon, R.L.; Moore, 
E.O. Jr.; Bell, R.L. (Varian Associates, Palo Alto, CA). pp 771-773 
of Twelfth IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

GaAs concentrator solar cells show high conversion efficien- 
cies, effective utilization of expensive materials, and potentially 
reasonable economics for large-scale applications. An array contain- 
ing 119 one-third-inch diameter water-cooled cells with reflective 
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imaging optics having a geometric concentration ratio of 1100:1 is 
under construction to demonstrate the feasibility of the nest of the 
components. The concentrator mirrors have proven to be the most 
difficult component in meeting the desired cost goals. Manufacture 
of appropriate mirrors has delayed completion of the array by 
several months, and it was not completed at the time of this 
conference. Data are therefore presented only on the performance of 
the individual components of the array. 


39535 One kilowatt photovoltaic subsystem using Fresnel lens 
concentrators. Burgess, E.L.; Edenburn, M.W. (Sandia Labs., Albu- 
querque, NM). pp 774-780 of Twelfth IEEE photovoltaic specialists 
conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A concentrated sunlight photovoltaic array is described. The 
system uses Fresnel lenses to concentrate the sunlight on silicon solar 
cells. The cells are cooled either passively by natural convection or 
actively with forced convection or a pumped fluid coolant. A 
detailed thermal model to analyze the performance of the array is 
presented. Some preliminary performance data are included and 
finally a simplified cost projection of the system is included assuming 
moderate production of the array components. The experience 
gained so far in constructing and operating the array has highlighted 
several problem areas and these have suggested approaches for 
correcting or improving future designs. 


39536 Characteristics of high intensity (HI) edge-illuminated 
multijunction silicon solar cells: experimental results and theory. 
Goradia, C. (Cleveland State Univ.); Ziegman, R.; Sater, B.L. pp 
781-788 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Experimental results on high intensity edge-illuminated multi- 
junction silicon solar cells are presented, showing the variations of I/ 
sub sc/, I/sub sc/(lambda), V/sub oc/, R/sub s/ and eta as functions 
of cell thickness, base resistivity, incident intensity and temperature. 
For high intensity measurements, cell thickness varied from 0.35 mm 
to 0.57 mm, base resistivity from 10 ohm-cm to 1000 ohm-cm, and 
incident intensity from about 2 W/cm? to 20 W/cm?*. The tempera- 
ture variation measurements were made over a range of -160°C to 
80°C at low intensities of 0.5, 1.0 and 2.0 AMO. Several interesting 
results were obtained. For example, the V/sub oc/ was found to be 
essentially independent of base resistivity over all measured ranges 
of temperature and incident intensity. Also, the magnitude of dV/ 
sub oc//dT decreases slightly with increasing resistivity and signifi- 
cantly with increasing intensity. These behaviors of V/sub oc/ are 
explained by a first order high level injection theory which indicates 
that the photovoltage contribution from the high-low junction in 
these cells was not insignificant. Another significant result is that up 
to incident intensities of 20 W/cm?, the conversion efficiency does 
not degrade rapidly with increasing intensity as it does in conven- 
tional solar cells. All the results are discussed in detail. 


39537 Recent experimental results on high intesity (HI) edge- 
illuminated multijunction silicon solar cells. Goradia, C.; Goradia, 
M.G. (Cleveland State Univ.). pp 789-790 of Twelfth IEEE photo- 
voltaic specialists conference. New York; Inst. of Electrical and 
Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Experimental measurements were made under concentrated 
sunlight on high intensity (HI) edge-illuminated multijunction silicon 
cells of 1000 ohm-cm base resistivity and 0.9 mm thickness. The 
illumination intensity, obtained from short circuit current ratio, 
varied from 10 W/cm? to 85.8 W/cm? and over this range, the 
output power density varied from 0.756 W/cm? to 5.29 W/cm? 


39538 High intensity solar cell. Call, R.L.; Kerwin, W.J. (Univ. 
of Arizona, Tucson). pp 791-793 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Solar cells designed to operate with reasonable efficiency at 
relative high intensities have been fabricated. Special attention to 
elements of a solar cell that add to the internal resistance was given 
in an attempt to reduce internal losses. Resistances of the bulk wafer, 
the fingers, the main contact, and the n diffusion layer were consid- 
ered. I-V characteristic curves for different intensities were taken. 
Data relating efficiency and CFF with the intensity were also 
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plotted. A comparison between cells fabricated with different finger 
densities is presented. 


39539 Data acquisition system for in situ measurements of terres- 
trial photovoltaic array performance. Cherdak, A.S.; Haas, G.M. 
(MITRE Corp., McLean, VA). pp 794-800 of Twelfth IEEE photo- 
voltaic specialists conference. New York; Inst. of Electrical and 
Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

In 1974, The MITRE Corporation purchased a one-kilowatt 
photovoltaic array consisting of twenty 50-watt panels. During and 
after the first year of exposure to the environment, a variety of 
changes were noticed in many of the panels. MITRE, funded by the 
Jet Propulsion Laboratory, undertook to investigate these apparently 
degraded panels during the first quarter of 1976. A data acquisition 
system was designed and fabricated to make in situ performance 
measurements of the panels and their constituent modules. Current- 
voltage (I-V) curves measured in this program show that most of the 
panels now have lower power output and lower fill factors than 
their original ratings. Visual observations show significant deteriora- 
tion of the packaging materials. 


39540 hong ng egg systems for electrical energy conver- 
sion. Yeargan, J.R.; Cook, ; Sexton, F.W. (Univ. of Arkansas, 
Fayetteville). pp 807-813 of Texith IEEE photovoltaic specialists 
conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Thermophotovoltaic cells are discussed where the energy not 
absorbed by the bandgap semiconductor is reflected to the radiating 
material and used to maintain its temperature. Equations are present- 
ed for a blackbody radiator which predicts maximum efficiencies in 
terms of the radiator temperature and parameters of the cell. Design 
curves which estimate output power densities and overall efficiency 
as a function of source temperature are also presented. Maximum 
efficiencies of 56 percent for silicon TPV cells at radiator tempera- 
tures of 2000°K and 63 percent for GaAs cells with a 2400°K source 
are predicted. Efficiencies as high as 40 percent for silicon cells are 
expected with existing technology. Use of the TPV cells as a topping 
cycle for a conventional steam generating is also discussed. 


39541 Tracking, high-concentration electrical and thermal solar 
energy collection system. Kaplow, R.; Frank, R.I. (Massachusetts 
Inst. of Tech., Cambridge). pp 814-819 of Twelfth IEEE photovol- 
taic specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A high-concentration, hybrid, photovoltaic/thermal solar col- 
lector, designed with the intent of providing cost-effective, supple- 
mental electricity and hot water for houses and institutions, has been 
constructed in a full-size working model form and is being tested. 
The model is being operated to obtain measurements of perform- 
ance, to make improved cost calculations, and to optimize the system 
and its components. The system is designed to lend itself to inexpen- 
sive manufacturing techniques and its modular construction allows 
different capacity units to be assembled from standardized compo- 
nents. 


39542 Improved performance of solar cells for high intensity 
applications. Frank, R.I.; Kaplow, R. (Massachusetts Inst. of Tech., 
Cambridge). pp 820-825 of Twelfth IEEE photovoltaic specialists 
conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Vertical junction solar cells fabricated from stacks of silicon 
wafers, which have been sliced into segments to form a series of p-n 
junctions normal to the cell surface, have been studied. These cells 
have a structure which is attractive for high intensity applications, 
but a measured efficiency of only 8 percent. The reasons for this low 
efficiency have been determined experimentally, and improvements 
of up to 70 percent have been obtained by the use of a miniature lens 
array bonded to the cell, which redirects the incident light into a 
narrow band adjacent to each junction. 


39543 Some economic and political aspects of photovoltaic devel- 
opment. Clifford, A. (Solarex Corp., Rockville, MD). pp 826-831 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 
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See CONF-761130—. 

The speed of development of photovoltaics will depend on 
the interplay of forces among industrial concerns, financial institu- 
tions, the scientific community, government organizations, special 
interest groups, potential customers and the general public. An initial 
attempt to identify some of the economic and political issues that can 
directly impact the speed of industrial development of photovoltaics 
is presented. Hopefully, it will stimulate discussion and debate of 
important economic and political aspects of development within the 
photovoltaic community. 


39544 Economic analysis of low cost silicon sheet produced from 
Czochralski grown material. Koliwad, K.M.; Leipold, M.H.; Cum- 
ming, G.D.; Digges, T.G. Jr. (Jet Propulsion Lab., Pasadena, CA). 
pp 841-844 of Twelfth IEEE photovoltaic specialists conference. 
New York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

This study shows that the lower limits for manufacturing add- 
on costs to convert polysilicon to wafers is in the range of $22 to 
$26/m? with the cost about equally divided between the crystal 
growth and wafering processes. However, the $22 to $26/m? cost 
limit should be viewed as an asymptote since it is based on multi- 
charge or continuous growth configurations, solidification rates in 
excess of 2 kg/hr, multiblade wafering and a slice plus kerf of .045 
cm. It should also be emphasized that the results of this study are 
based on as-sawn wafers, 100 percent yields (growth and slicing) and 
no profit. To the first approximation, the limiting cost factors are 
crucible material and furnace parts for growth and blade material 
and slurry for slicing. 


39545 Simple model for solar energy economics in the U.K. 
Landsberg, P.T. (Univ. of Southampton, Eng.). pp 845-846 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A simple model is proposed which enables one to find condi- 
tions for the economic viability of solar thermal or photovoltaic 
energy conversion, in the presence of an average inflation rate and 
an average interest rate. It enables one to find the minimum viable 
conversion efficiency as a function of the life of the converter, given 
the sensitized area, the insolation averaged over day and night and 
the year, the cost of the competing fuel, and the cost of one 
installation. By a slight extension one can also estimate the maximum 
economical funding for research and development. This is done by 
assuming annual investments, followed by annual savings, both per 
installation and discounting costs and savings to the present. This 
yields a maximum economically viable value when the other param- 
eters are given. The maximum annual investment, for example for 
research and development, can be obtained if the market is known, 
in terms of the number of installations required. This is done on the 
principle that one must not use more money on R and D than one 
expects to save. 


39546 Solar cells based on tunnel metal-insulat iconduct 
structures. St. Pierre, J.A. (McMaster Univ., Hamilton, Ont.); Singh, 
R.; Shewchun, J.; Loferski, J.J. pp 847-853 of Twelfth IEEE photo- 
voltaic specialists conference. New York; Inst. of Electrical and 
Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Recent reports in the literature indicate that the introduction 
of an interfacial oxide layer in a Schottky barrier can increase 
greatly the photovoltaic conversion efficiency of such devices. An 
explanation is proposed for the operation of such solar cells based on 
the concept that they are minority carrier non-equilibrium MIS 
tunnel diodes. Theoretical calculations of efficiency, open circuit 
voltage, short circuit current and fill factor as a function of insulator 
thickness are compared with experiment. Spectral response measure- 
ments are also compared with theory. The dependence of efficiency 
on metal work function, surface states and oxide charge is examined. 
These results indicate that the theoretical maximum efficiency of 21 
percent under AM2 illumination can be approached for high sub- 
strate doping, low metal work function and low interface defect 
density. 





39547 MIS solar cell calculations. Olsen, L.C. (Joint Center for 
Graduate Study, Richland, WA). pp 854-861 of Twelfth IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 
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Theory is presented for a MIS solar cell with a charge-free 
interfacial layer. Conversion efficiency is calculated as a function of 
band gap. Detail calculations are also presented for InP. MIS cells 
efficiencies can be significantly higher than the corresponding 
Schottky barrier (SB). In particular, MIS cells with phi/sub Bo/ less 
than 2E/sub g//3 have efficiencies equivalent to that for an ideal SB 
cell with phi/sub Bo/ = E/sub g/. The peak AM1 efficiency for 
MIS cells is essentially the same as that for p/n devices, namely 21 
percent at E/sub g/ = 1.5 eV. 


39548 MIS solar cell: theory and experimental results. Childs, 
R.; Fortuna, J.; Geneczko, J.; Fonash, S.J. (Pennsylvania State 
Univ., University Park). pp 862-867 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The advantages of the M-I-S solar cell configuration which 
can arise through the employment of transport control, field shaping 
(increased n factor), and zero bias barrier height modification are 
discussed. It is shown that for n-type material it is rather easy to 
obtain an enhanced n factor using acceptor-like states without an 
increase in the diode saturation current; however, for p-type material 
the converse is true. In the case of field shaping (increased n factor) 
coming from donor-like states, it is difficult to obtain enhancement 
of n without an increase in the diode saturation current for n-type 
systems; for p-type material the opposite occurs. Obviously different 
materials systems and processing will produce various results. Some 
experimental demonstration of this is presented. 


39549 Contribution to Schottky barrier solar cell theory. 
Klimpke, C.; Landsberg, P.T. (Univ. of Southampton, Eng.). pp 868- 
869 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761 130—. 

It is known that a metal-semiconductor junction with the 
inclusion of an oxide interfacial layer and interface states leads to 
improved open-circuit voltages and efficiencies. The theory of these 
effects has been further investigated and particular attention has been 
paid to recombination in the depletion region, and to interface state 
recombination at the oxide n-type Si boundary. The latter has been 
discussed on the basis of a Shockley-Read type model assuming a 
uniform energy distribution of interface states. A more detailed 
analysis of the equilibrium barrier height has also been performed. In 
this way the theory improves previous work. The charge density in 
the interfacial layer is also considered and the density of interface 
states is shown to be bounded from above. A simple variation of the 
quasi-Fermi levels and electrostatic potential (depletion approxima- 
tion) is assumed through the junction. The calculated efficiencies 
= open-circuit voltage are compatible with reported experimental 

ata. 


39550 Improvement of the photovoltaic efficiency of a metal/ 
insulator/semiconductor structure: influence of interface states. Vik- 
torovitch, P.; Kamarinos, G.; Even, P. (E.N.S. d’Electronique et de 
Radioelectricite, Grenoble, France). pp 870-874 of Twelfth IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The working of a photovoltaic M.I.S. structure is studied. 
The important influence of the insulating layer and of the interface 
states on the improvement of the photovoltaic yield are pointed out; 
both their kinetic and electrostatic actions are examined. The study 
shows that there exists an optimum thickness (delta/sub opt/) of the 
insulating layer which provides a maximum electrical power at the 
output of the device. General basic equations are given for the 
calculation of delia/sub opt/, and some results concerning silicon are 
presented. 


39551 Cuprous oxide Schottky barrier photovoltaic cells. Tri- 
vich, D.; Wang, E.Y.; Komp, R.J.; Ho, F. (Wayne State Univ., 
Detroit). pp 875-878 of Twelfth IEEE photovoltaic specialists con- 
ference. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

CuO cells could be of importance in solar energy conversion 
because of the low cost and high availability of the material and 
simple processing. The CuzO is prepared by oxidation of copper 
sheet in air and the junctions on Cu2O are prepared by vacuum 
deposition of various metals. Typical values for current cells are J/ 
sub sc/ = 4 to 7 mA/cm?, V/sub oc/ = 0.3 V and fill factors of 0.35 
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with conversion efficiencies approaching 1 percent. Calculations 
show that efficiencies of 6 to 12 percent are possible. A thermionic 
emission model is proposed. 


39552 Controlling open circuit voltage in silicon Schottky (MIS) 
solar cells. Anderson, W.A.; Kim, J.K.; Delahoy, A.E. (Rutgers 
Univ., New Brunswick, NJ). pp 879-882 of Twelfth IEEE photovol- 
taic specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A study of experimental data on Cr/oxide/p-Si solar cells has 
led to a metal evaporation procedure which gives 0.50 V less than 
V/sub oc/ less than 0.56 V. This voltage is independent of the 
method used in oxide formation when oxide thickness ranges from 
10A to 30A. It is concluded that slow deposition of the Cr on an 
oxide interface leads to a lowered metal work function and thus an 
increased V/sub oc/. A high n-value and fixed charge in the oxide 
are not necessary to obtain a high V/sub oc/. 


39553 Single crystal and polycrystalline GaAs solar cells using 
AMOS technology. Stirn, R.J.; Yeh, Y.C.M. (California Inst. of 
Tech., Pasadena). pp 883-892 of Twelfth IEEE photovoltaic special- 
ists conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The growth of an oxide interfacial layer was recently found 
to increase the open-circuit voltage (V/sub oc/) and efficiency by up 
to 60 percent in GaAs metal-semiconductor solar cells. Several 
oxidation techniques have been developed which will provide the 
necessary oxide thickness and chemical structure. Details of these 
techniques using ozone, water vapor saturated oxygen or oxygen gas 
discharges are described as well as apparent crystallographic orienta- 
tion effects. Preliminary results of the oxide chemistry obtained from 
x-ray photoelectron spectroscopy are given. Ratios of arsenic oxide 
to gallium oxide of unity or less seem to be preferable. Samples with 
the highest V/sub oc/ predominantly have As* in the arsenic oxide 
rather than As**. AMOS solar cells fabricated on sliced wafers of 
poly GaAs show no effect on short-circuit current due to grain 
boundaries and only a small decrease in open-circuit voltage com- 
pared to single crystal GaAs. Thin films of germanium to be used as 
substrates for GaAs growth have been zone recrystallized over a 4 
cm? area with focused laser beams. The films show mm-sized grains 
with [111] orientation and smooth surfaces. A major difficulty at this 
time is a reduction in open-circuit voltage by 100 to 200 mV when 
the antireflection coating is vacuum deposited. Without this effect 
values of about 750 mV for V/sub oc/ and 15 percent efficiency 
with airmass one sunlight can be obtained with single crystal GaAs. 


39554 Solar cells using Schottky barriers on amorphous silicon. 
Carlson, D.E.; Wronski, C.R.; Triano, A.R.; Daniel, R.E. (RCA 
Labs., Princeton, NJ). pp 893-895 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Thin film solar cells, less than or equal to 1 wm thick, have 
been fabricated using metal Schottky barriers on discharge-produced 
amorphous silicon. Power conversion efficiencies as high as 5.5 
percent have been obtained using Pt Schottky barriers and ZrO. 
antireflection coatings. These cells have the potential of producing 
low cost power since inexpensive materials such as steel and glass 
have been used as substrates. 


39555 Large open-circuit photovoltages in silicon minority carrier 
MIS solar cells. Green, M.A.; Godfrey, R.B.; Davies, L.W. (Univ. of 
New South Wales, Australia). pp 896-899 of Twelfth IEEE photo- 
voltaic specialists conference. New York; Inst. of Electrical and 
Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

This distinctive feature of the (MIS) devices described is that 
they are minority carrier devices. The majority carrier component of 
current which normally dominates the dark current flow in 
Schottky-type devices has been suppressed to such a low level that it 
is completely significant. The important point about these minority 
carrier MIS devices is that if the insulator layer is less than about 
15A thick, they are electronically equivalent to p—n junction de- 
vices. The open circuit-voltage, fill factor, and current-voltage char- 
acteristics of MIS solar cells are presented graphically. The MISIM 
solar cell is also discussed. (WHK) 
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39556 Interface study of MIS silicon solar cells. Ponpon, J.P.; 
Stuck, R.; Siffert, P. (Univ., Strasbourg, France). pp 900-903 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

MIS silicon solar cells have been realized on N type material 

by using an interfacial oxide layer made by evaporation of silicon 
monoxide or by soaking in boiling nitric acid. The performances of 
the oxide layers have been investigated in terms of structure and 
distribution. The problem of cells stability (i.e., ageing) leads to the 
discussion of the more fundamental problem of potential barrier 
formation on Schottky diodes or MIS devices. 
39557 Photocurrent analysis in MIS silicon solar cells. Fabre, E.; 
Michel, J.; Baudet, Y. (Laboratoires d’Electronique et de Physique 
Appliquee, Limeil-Brevannes, France). pp 904-906 of Twelfth IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The photocurrent of MIS silicon solar cells which exhibit 
open circuit voltages in the 500 to 550 mV range has been experi- 
mentally investigated. An efficiency of 11.7 percent under AM1 
solar illumination is reported for a 2.6 cm? cell. 


39558 Inversion layer silicon solar cells with MIS contact grids. 
Van Halen, P.; Thomas, R.E.; Mertens, R.; Van Overstraeten, R. 
(Univ., Leuven, Heverlee, Belgium). pp 907-912 of Twelfth IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A new silicon solar cell is described in which an inversion 
layer forms the active area which is then contacted by means of an 
MIS grid. It is shown that the cells can be realized by a single mask 
completely low temperature process by employing spin-on of a 
titanium oxide AR coating. The cells have been realized in both 
small and large area (up to 3.31 cm?) versions with conversion 
efficiencies up to 11 percent. The highest efficiencies are shown to 
result when high resistivity substrates are used. Preliminary results 
where the cells were exposed to more than 2 x AMO intensity 
suggest that the cells may perform more efficiently than diffused 
junction cells in applications where the sun is concentrated. 


39559 Diffusion length measurement by a simple photoresponse 
technique. Hovel, H.J. (IBM Watson Research Lab., Yorktown 
Heights, NY). pp 913-916 of Twelfth IEEE photovoltaic specialists 
conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A simple technique for measuring diffusion lengths is out- 
lined. A Schottky barrier solar cell is made on the test material, and 
the spectral response is measured. The ratio of the measured re- 
sponses at two wavelengths is compared to calculated ratios for the 
same wavelengths with diffusion length as the main variable. The 
technique can be — directly to metal-insulator-semiconductor, 
faa solar cells as well as to normal Schottky barrier 

levices. 


39560 Improvement of efficiency in Si Schottky burrier solar 
cells, Matsunami, H.; Matsumoto, S.; Tanaka, T. (Kyoto Univ.). pp 
917-919 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Improvement of the conversion efficiency by 127 percent is 
attained in Pt—n Si Schottky barrier solar cells. By the use of an 
oxide layer at the interface between the metal and the semiconduc- 
tor, the open-circuit voltage is increased by 50 percent. The increase 
of the short-circuit current is performed using transparent conduc- 
tive IngOs films as antireflective coatings. The solar cells with the 
efficiency of 8.8 percent are obtained with V/sub oc/ approximately 
— to 0.41 V, I/sub sc/ approximately equal to 29.2 mA/cm?, ff = 


39561 Effects of illumination on the depletion-region recombina- 
tion currents in Schottky-barrier solar cells. Panayotatos, P.; Card, 
H.C.; Yang, E.S. (Columbia Univ., New York). pp 920-921 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 
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From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The danger of using dark currents in a calculation of the 
Schottky barrier solar cell characteristics is demonstrated experi- 
mentally. Recombination in the depletion region provides an illumi- 
nation-dependent contribution which detracts from the collected 
minority carrier current in Au—n Si (single crystal) cells. 


39562 Experimental study of the interface properties of MOS 
tunnel devices, Kar, S. (Indian Inst. of Tech., Kanpur). pp 922-928 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

An experimental study has been made of the dependence of 
critical interface properties on the oxide thickness in MOS tunnel 
devices. The interface state density distribution was obtained from 
the measured admittance and the zero-bias band-bending in silicon 
and the flat-band bias from the measured low frequency C—V 
characteristics. With increasing oxide thickness, interface state densi- 
ty was found to go down sharply and consequently the zero-bias 
silicon band-bending and the flat-band bias increased considerably. 
Because of the sharply increasing potential barrier both in silicon and 
in oxide, the diode current was found to go down by many orders of 
magnitude. This may very likely be the reason why the open-circuit 
voltage increases with oxide thickness in MOS solar cells. 


39563 High efficiency and large area (GaAl)As—GaAs solar 
cells. Kamath, G.S.; Ewan, J.; Knechtli, R.C. (Hughes Research 
Corp., Malibu, CA). pp 929-933 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Progress of work on GaAs solar cells at Hughes Research 
Labs is reported. The power conversion efficiency (AMO) of the 
cells has increased from less than 10 percent to over 16.5 percent 
during this interval. Two main contributors to the increase are 
improvements in epitaxial growth of the layers and the optimization 
of the electrical contacts. The result is especially significant because 
the cells are 2 cm x 2 cm and the processing has been tailored to 
make the cell a one for one replacement for the silicon cell in 
satellite solar panels. Study of the economics of GaAs cells using 
Hughes Research Lab technology indicates that GaAs cells have a 
significant role to play in future solar power applications, especially 
in space and in high concentration systems. 


39564 Vapor-phase-epitaxial growth, processing, and performance 
of AlAs—GaAs heterojunction solar cells. Johnston, W.D. Jr.; Calla- 
han, W.M. (Bell Telephone Labs., Holmdel, NJ). pp 934-938 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Heterojunction solar cells of vapor phase epitaxial n—AJAs 
on p—GaAs bulk single crystal substrates with properties and per- 
formance equivalent to that reported by others for similar LPE cells 
have been grown and demonstrated. Vapor-phase-epitaxy permits 
reasonable production rates for eventual market penetration as well 
as cost advantages over standard LPE techniques. Also, polycrystal 
AlAs on GaAs on graphite cells were made by vapor phase epitaxy 
which are promising but are now limited by high spreading resis- 
tance in the AlAs layer. 


39565 Computer analysis of heterojunction and graded bandgap 
solar cells. Sutherland, J.E.; Hauser, J.R. (North Carolina State 
Univ., Releigh). pp 939-944 of Twelfth IEEE photovoltaic special- 
ists conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The development and application of a graded band-gap solar 
cell computer analysis program is discussed. The basic device equa- 
tions as used in the computer analysis are discussed and the tech- 
niques used to model material parameter variations are described. 
Finally, the results of the computer analysis of several Al/sub x/Ga/ 
sub | - x/As and GaAs/sub | - x/P/sub x/ solar cell structures are 
presented along with discussion of the effects of interface states and 
various composition profiles on maximum solar cell efficiency. 


39566 Improved GaAs solar cells with very thin junctions. Hovel, 
H.J.; Woodall, J.M. (IBM Corp., Yorktown Heights, NY). pp 945- 
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947 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Violet cells with 500 to 1000 A junction depths have been 
made in GaAs by narrow junction diffusion followed by anodization. 
The best AMO efficiencies obtained by this technique have been 10.5 
percent (14 percent at AM1). GaAlAs—GaAs structures with very 
thin GaAlAs layers are much more promising, and efficiencies of 
over 18 percent at AMO have been measured (21.9 percent at AM1). 


39567 Potential increasing the efficiency of photovoltaic systems 
by using multiple cell concepts. Alvi, N.S.; Backus, C.E.; Masden, 
G.W. (Arizona State Univ., Tempe). pp 948-956 of Twelfth IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761 130—. 

Two techniques have been investigated to increase the con- 
version efficiencies in concentration systems by the use of two or 
three different band gap material cells. The technique of putting cells 
in optical series with the highest gap material first, could lead to 
efficiencies of about 30 to 35 percent if a high efficiency cell with a 
band gap of about 2.0 eV could be developed. Using selective 
mirrors to divide the solar spectrum into energy bands that selected 
cells could respond to has special advantages from a design point of 
view and could lead to comparable efficiencies as for optical series 
arrangements. 


39568 Tandem photovoltaic solar cells and increased solar energy 
conversion efficiency. Loferski, J.J. (Brown Univ., Providence). pp 
957-961 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The maximum solar energy conversion efficiency theoretical- 
ly possible from a p/n homojunction operating at room temperature 
is around 25 percent. An important loss of potential output occurs 
because the photons absorbed in the semiconductor have energy hv 
in excess of the forbidden energy gap E/sub G/; the excess energy 
(hv-E/sub G/) is degraded into heat. The magnitude of this loss can 
be substantially decreased by using “tandem cell systems,” i.e., 
stacking homojunction cells of different energy gaps in an arrange- 
ment in which the light is incident on the cell made from the 
semiconductor with the largest E/sub G/ and other cells are ar- 
ranged in order of decreasing energy gap. The range of photon 
energies absorbed in each cell is narrowed so that each cell is closer 
to “resonance” with its absorbed photons and the (hv-E/sub G/) loss 
is therefore reduced. Efficiencies up to 40 percent are theoretically 
possible in such structures. Practical questions associated with such 
structures are discussed. These include availability of semiconductor 
cells having the required E/sub G/; the possibility of using hetero- 
junction, MIS and Schottky barrier cells in such systems; surface 
losses, economic problems, etc. Such tandem cells are compatible 
with concentration systems where their higher cost would be com- 
pensated by higher efficiency, but the possibility that the price of 
tandem systems will be low enough to allow their use in flat plate 
solar panels should not be excluded. 


39569 Structure and Schottky barrier diode properties of poly- 
crystalline GaAs films grown by the close spaced vapour transport 
technique on Mo substrates. Russel, B.G.; Pulfrey, D.L. (Univ. of 
British Columbia, Vancouver). pp 962-966 of Twelfth IEEE photo- 
voltaic specialists conference. New York; Inst. of Electrical and 
Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Polycrystalline films of cubic GaAs have been deposited on 
Mo foil substrates using the close spaced vapor transport technique. 
Crystal grains of diameter about 10 um could be obtained and the 
films were fibrous in nature, being composed of vertical single 
crystals on a bed of smaller, stunted crystals at the GaAs—Mo 
interface. Schottky barrier diodes were fabricated on the GaAs films 
using gold as a barrier metal and this combination yielded barrier 
heights as high as 0.8 eV, n-factors in the range of 1.5 to 2.3 and high 
values of shunt resistance. The series resistance of the diodes was 
also high and this was identified as being due to the mildly rectifying 
nature of the GaAs—Mo contact. 


39570 SnO.—GaAs and SnO.—Ge heterojunction solar cells. 
Wang, E.Y.; Legge, R.N. (Wayne State Univ., Detroit). pp 967-970 
of Twelfth IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1976). 
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From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

SnO2-Ge and SnOQ2-GaAs heterojunctions formed by chemi- 
cal vapor deposition have been investigated. The results show that 
(n-n) SnO2-GaAs, (n-p) SnO2-GaAs and (n-n) SnO2-Ge heterojunc- 
tions give a photovoltaic effect, while (n-p) SnOQ2-Ge yields an 
ohmic contact. The measured short-circuit currents, arising mainly 
from semiconductor side, are comparable with those for “AMOS” 
and homojunction solar cells. The open-circuit voltage and fill factor 
are considerably less. The polarity observed in V/sub oc/ and I/sub 
sc/ is consistent with the band bending of a simple SnO2-semicon- 
ductor heterojunction energy band diagram neglecting interface 
states. The ohmic behavior for (n-p) SnO2-Ge is attributed to the 
tunneling between SnO2 conduction band and Ge valence band at 
the interface. 


39571 Fabrication of OSOS cells by neutral ion beam sputtering. 
Burk, D.E.; DuBow, J.B.; Sites, J.R. (Colorado State Univ., Fort 
Collins). pp 971-974 of Twelfth IEEE photovoltaic specialists con- 
ference. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Oxide semiconductor on silicon (OSOS) solar cells have been 
fabricated from various indium tin oxide (IngO3)/sub x/(SnO2)/sub 
1-x/ compositions sputtered onto p-type single crystal silicon sub- 
strates with a neutralized argon ion beam. High temperature process- 
ing or annealing was not required. The highest efficiency was 
achieved with x = 0.91 and was 12 percent. The cells are environ- 
mentally rugged, chemically stable, and show promise for still higher 
efficiencies. Moreover, the ion beam sputtering fabrication technique 
is amenable to low cost, continuous processing. 


39572 Degradation of SnO./Si heterojunction solar cells. Nash, 
T.R.; Anderson, R.L. (Syracuse Univ., New York). pp 975-977 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The series resistance of SnO2/Si heterojunction solar cells 
increases with time on-shelf. The rate of increase is enhanced at 
elevated temperatures. This excess resistance is localized at the 
SnO:/Si interface and is attributed to the growth of a semi-insulating 
layer thought to be, at least in part, SiO.. The growth of this layer 
appears to consist of two mechanisms in series, resulting in an initial 
rapid increase in resistance followed by a second more gradual 
increase. An activation energy on the order of 1.3 eV is associated 
with the second increase, suggesting that the degradation is limited 
by the transport of charged oxygen molecules across the existing 
SiO. layer. Degradation in open-circuit voltage is also observed 
under thermal and optical stress. It is thought that this results from 
changes of the Si surface potential by variations in the charge in 
interface states. 


39573 Design factors for transparent conducting layers in solar 
cells. Iles, P.A.; Soclof, S.I. (Optical Coating Lab., Inc., Industry, 
CA). pp 978-988 of Twelfth IEEE photovoltaic specialists confer- 
ence. New York; Inst. of Electrical and Electronics Engineers, Inc. 
(1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The requirements for the transmitting and conducting proper- 
ties of solar cell front surfaces were examined. This led to a design 
method which could evaluate transparent conductive layers, includ- 
ing various barrier formation methods and grid contact patterns. The 
method was used to test the effects of combining transparent con- 
ductive layers. The criteria used were directly related to solar cell 
performance; the methods outlined provide a consistent basis for 
evaluating and improving a wide range of cell designs. 


39574 High efficiency thin window Ga/sub 1-x/Al/sub x/As/ 
GaAs solar cells. Sahai, R.; Edwall, D.D.; Cory, E.; Harris, J.S. 
(Rockwe!l International, Thousand Oaks, CA). pp 989-992 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

_ Ga/sub (1-x)/Al/sub x/As/GaAs heteroface solar cells with a 
maximum Air Mass Zero (AMO) efficiency of greater than 17 
percent have been fabricated by liquid phase epitaxy (LPE). Two of 
the major limitations in achieving high AMO efficiency in GaAlAs/ 
GaAs solar cells are poor collection efficiency for photoelectrons 
created in the GaAlAs layer and relatively poor optical coupling 
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which is achieved with a standard single layer AR-coating. Poor 
collection efficiency from the GaAlAs can be overcome by minimiz- 
ing photogeneration in the layer while the optical coupling can be 
improved with a multi-layer broadband AR-coating. lx] cm GaAlAs 
solar cells have been fabricated with a GaAlAs window layer 
thickness of approximately 0.05 4m and a two layer AR-coating. 
The combination of thin window layer and a double layer AR- 
coating have enhanced the short wavelength response to produce 
cells with short circuit currents in excess of 30 mA/cm? and AMO 
efficiencies greater than 17 percent. 


39575 Inversion layer silicon solar cells with 10—12% AMI 
efficiencies. Norman, C.E.; Thomas, R.E. (Carleton Univ., Ottawa). 
pp 993-996 of Twelfth IEEE photovoltaic specialists conference. 
New York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Recent advances in the performance of native oxide inversion 
layer silicon solar cells are reported. The new cell design and 
fabrication process are presented, along with comparative I-V test 
results and C-V characterization of the Si-SiO2 system. A two 
dimensional computer model of the inversion layer structure is 
described and its calculated results compared with the cell measure- 
ments. The close agreement between theoretical predictions and 
measured performance obtained throughout the work indicate how 
nearly ideally the cells are operating. Possibilities for further improv- 
ing the cell, to achieve 14 to 15 percent AM1 efficiencies in the near 
future, are outlined. The cell is concluded to be a potentially viable 
alternative to conventional solar cells. 


39576 Rheotaxy for large grain thin film solar cell fabrication. 
Milnes, A.G.; Feucht, D.L. (Carnegie-Mellon Univ., Pittsburgh). pp 
997-999 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Thin film solar cells on low cost substrates are polycrystalline 
and therefore low in performance and liable to drift problems. 
However cell efficiency may be expected to increase the greater the 
crystalline grain size. Attention therefore is called to rheotaxial 
growth processes that have the potential for producing large grain 
sizes in films of semiconductors such as Si, GaAs, InP and AISb, 
CdS and CdTe. In the rheotaxy process the low cost substrate 
(carbon, aluminum, quartz, etc.) is first coated with a thin polycrys- 
talline layer of a semiconductor or metal, A. Then the deposition of 
the desired semiconductor B is commenced and the temperature 
raised so that the growth of B develops on a liquid layer of A. This 
liquid layer isolates the growing layer B from the substrate and 
therefore large grain (quasi-single) crystals of the desired semicon- 
ductor film can develop. The intermediate semiconductor or metal 
must have a lower melting point than the growth temperature of the 
desired semiconductor. The possible growth process and the semi- 
conductor pairs involved for the rheotaxial growth of GaAs, InP 
and CdS solar cell films are discussed. 


39577 LaF; solar cell. Sher, A. (Coll. of William and Mary, 
Williamsburg, VA). pp 1000-1002 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761 130—. 

A solar cell constructed from LaF; is proposed and its 
properties analyzed. It is shown that the theoretical limit to the 
efficiency of such devices is at least 50%, and realizable efficiencies 
approximately 25% are projected. 


39578 Solar photovoltaic cells in developing countries. Weiss, C. 
(World Bank, Washington, DC). pp 1003-1004 of Twelfth IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761 130—. 

A few potential uses of solar power in developing countries 
were surveyed. It was concluded that solar photovoltaic cells can 
compete with primary batteries today on strictly economic criteria. 
Furthermore, they can compete with small gasoline generators 
under special circumstances: low capacity utilization, high cost or 
inordinate difficulty of maintenance and fuel resupply, and a sun- 
shine regime coinciding with the need for power. Using cost figures 
from specific projects, it was found that it would be cheaper in the 
long run—although higher in initial capital cost—to use solar photo- 
voltaic cells for rural educational tclevision projects than to use 
primary batteries, assuming a 10 to 14 percent discount rate, a 
trouble-free, ten-year lifetime, a cell costing $20 per peak watt, and a 
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storage capacity of 36 days, and assuming also that the television set 
was the only item for which power is required. 


39579 Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 
1040p. (CONF-761130—). . 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

Separate abstracts were prepared for 173 of the 177 papers 
presented. The remaining papers were previously included in the 
data base and can be found in the report number index under the 
number CONF-761130. (WHK) 


39580 Methodology for experimentally-based determination of 
gap shrinkage and effective lifetimes in the emitter and base of p-n- 
junction solar cells. Lindholm, F.A. (Univ. of Florida, Gainesville); 
Neugroschel, A.; Sah, C.T.; Godlewski, M.P.; Brandhorst, H.W. Jr. 
pp 1-8 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

An experimentally-based methodology is described that deter- 
mines the effective gap shrinkage and lifetime in the emitter of a p-n- 
junction solar cell. It provides the first experimental means available 
for assessing the importance of gap shrinkage relative to that of large 
recombination rates in the highly-doped emitter. As an additional 
result of the procedures employed, the base lifetime is also deter- 
mined. The methodology pertains to a solar cell after the junction is 
formed. Hence each material parameter determined includes the 
effects of the processing used in junction fabrication. The method- 
ology consists of strategy and procedures for designing experiments 
and interpreting data consistently with the physical mechanisms 
governing device behavior. This careful linking to the device phys- 
ics uncovers the material parameters concealed in the data. To 
illustrate the procedures, they are applied to an n*-p solar cell 
having a substrate resistivity to 0.1 ohm-cm. 


39581 Analysis of epitaxial drift field N on P silicon solar cells. 
Baraona, C.R.; Brandhorst, H.W. Jr. (NASA, Lewis Research 
Center, Cleveland). pp 9-14 of Twelfth IEEE photovoltaic special- 
ists conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Performance of epitaxial drift field silicon solar cell structures 
having a variety of impurity profiles has been calculated. These 
structures consist of a uniformly doped P-type substrate layer, and a 
P-type epitaxial drift field layer with a variety of field strengths. 
Several N-layer structures were modeled. A four layer solar cell 
model was used to calculate efficiency, open circuit voltage and 
short circuit current. The effect on performance of layer thickness, 
doping level, and diffusion length was determined. The results show 
that peak initial efficiency of 18.1% occurs for a drift field thickness 
of about 30 zm with the doping rising from 10’? atoms/cm at the 
edge of the depletion region to 10’* atoms/cm® in the substrate. 
Stronger drift fields (narrow field regions) allowed very high per- 
formance (17% efficiency) even after irradiation to 3 x 10’ 1 MeV 
electrons/cm” 


39582 Role of defects on the performance of epitaxial and dif- 
fused solar cells fabricated on EFG “ribbon” silicon. D’Aiello, R.V.; 
Robinson, P.H.; Kressel, H. (RCA Labs., Princeton, NJ). pp 15-22 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A comparative study of solar cel!s made using EFG ribbon 
silicon is presented with emphasis on the role of defects on cell 
performance. The work included epitaxial solar cell structures and 
cells made by direct diffusion, with the focus of interest on determin- 
ing the effect of defects present in EFG ribbon, on each type of 
structure. The characterization included X-ray topography, SEM 
(EBIC mode) studies, lifetime measurements in addition to standard 
solar cell measurements. The effect of inclusions, grain and twin 
boundaries on fill-factor, short-circuit current density, and open- 
circuit voltage are discussed. 


39583 Study of improvements in silicon solar cell efficiency due 
to various geometrical and doping modifications. Dunbar, P.M.; 
Hauser, J.R. (North Carolina State Univ., Raleigh). pp 23-29 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 
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The results of continued studies of silicon solar cell operation 
and limitations are presented. The objective is to report on geometi- 
cal and doping changes in silicon solar cells which result in predic- 
tions of high efficiences. Efficiencies as high as 20% (uncorrected 
for metal coverage and ohmic sheet resistance) have been calculated 
for optimized cells. The conditions required to achieve these effi- 
ciency values are discussed. 


39584 New developments in vertical-junction solar cells. Lind- 
mayer, J.; Wrigley, C. (Solarex Corp., Rockville, MD). pp 30-32 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

During the past six months, a new effort on non-reflective 
vertical junction solar cells has shown significant improvements 
toward achieving radiation-resistant solar cells having high conver- 
sion efficiencies. Anisotropically etched cell structures having verti- 
cal channels as narrow as 7 microns wide etched over 100 microns 
into a (110) silicon surface are discussed. These structures were 
fabricated employing new low-temperature oxidation techniques 
with photolithography to delineate the fine-line silicon etch pattern. 
The performance of such 2cm x 2cm vertical junction cells is 
described for two channel geometries, some of which have now 
exceeded 13% AMO efficiency. The reasons for this abrupt rise in 
the efficiencies obtained for vertical junction cell structures are 
discussed. It is now expected that the vertical junction devices will 
definitely result in a superior, highly radiation resistant silicon solar 
cell. 


39585 Basic corrections to predictions of solar cell performance 
required by nonlinearities. Lindholm, F.A. (Univ. of Florida, Gaines- 
ville); Fossum, J.G.; Burgess, E.L. pp 33-39 of Twelfth IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The principle of superposition is used to derive from funda- 
mentals the widely used approximation that the current-voltage 
characteristic of an illuminated solar cell is the dark current-voltage 
characteristic shifted by the short-circuit photocurrent. Thus the 
derivation requires the linearity of the boundary-value problems that 
underlie the electrical characteristics. This focus on linearity defines 
the conditions that must hold if the shifting approximation is to apply 
with good accuracy. In this regard, if considerable photocurrent and 
considerable dark thermal recombination current both occur within 
the junction space-charge region, then the shifting approximation is 
invalid. It is invalid also if sizable series resistance is present, or if 
high-injection concentrations of holes and electrons exist within the 
quasi-neutral regions, which can occur in cells exposed to concen- 
trated sunlight. Methods of analysis are presented to account for the 
nonlinearities introduced by series resistance and high injection. 
These methods are based on an understanding of the physics of cell 
operation, which throughout the study is eee by laboratory 
experiments and by exact computer solution of the relevant bound- 
ary-value problems. 


39586 Temperature dependence of the photovoltaic performance 
of Si cells under blue, white and near-bandgap irradiation. Fischer- 
Colbrie, E. (Lawrence Livermore Lab., CA); Wichner, R.; Charl- 
son, E.J. pp 40-43 of Twelfth IEEE photovoltaic specialists confer- 
asi. York; Inst. of Electrical and Electronics Engineers, Inc. 

From 12. IEEF photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The temperature dependence of V/sub oc/ and I/sub sc/ for 
various designs of solar cells under blue, white and near-infrared 
illumination bands of equal photodensity thus producing carriers at 
different depths in the various cells was investigated. It was found 
that V/sub oc/ vs. temperature relation showed practically no 
dependence on the depth at which excitation occurred. DELTA V/ 
sub oc/ was about twice as large for non-homojunction cells than for 
homojunctions. The change in short circuit current with tempera- 
ture, however, is sensitive to the depth at which carrier generation 
occurs. A decrease of I/sub sc/ with increasing temperature has 
been shown for excitation near the surface, a strong increase for 
excitation deep in the bulk with values for the white light showing 
an average of both. 


39587 Investigation of the double exponential in the current- 
voltage characteristics of silicon solar cells. Wolf, M. (Univ. of 
Pennsylvania, Philadelphia); Noel, G.T.; Stirn, R.J. pp 44-52 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 
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From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A gradual, long term development has taken place in under- 
standing the effects which influence the current-voltage characteris- 
tics of silicon pn-junctions devices. However, difficulties have per- 
sisted in relating the observed current-voltage characteristics of 
individual silicon solar cells to their physical and material parameters 
and to the specific effects taking place in the devices. These difficul- 
ties were re-emphasized after large changes had been observed in the 
current-voltage characteristics which were telemetered back from a 
group of test solar cells on the AFS-1 spacecraft during their first 
year in synchronous orbit. It had been hoped that these changes 
could be reproduced in the laboratory and, consequently, the effect 
explained. This simulation of the observed effect did not succeed, 
but in the experimentation and its evaluation, the understanding of 
the interpretation of measured IV-characteristics has been consider- 
ably advanced. 


39588 New lightweight solar cell. Lindmayer, J.; Wrigley, C. 
(Solarex Corp., Rockville, MD). pp 53-54 of Twelfth IEEE photo- 
voltaic specialists conference. New York; Inst. of Electrical and 
Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Recent breakthroughs in silicon solar cell fabrication technol- 
ogy have resulted in a highly producible 2 mil (50 micron) thick 
solar cell. These developments are described, along with perform- 
ance data on thin solar cells recently fabricated from silicon slices 
ranging in thickness from 40 microns to 80 microns. The break- 
through which makes the fabrication of such very thin solar cells 
feasible is development of silicon thinning techniques that produce 
very flexible, resilient slices as compared to other methods. Measure- 
ments on solar cells 2cm by 2cm by 50 microns thick producing 60 
mW or more at AMO are described. These cells have fine-line 
metallizations, tantalum oxide anti-reflective coatings and back-sur- 
face aluminum alloy. 


39589 Solar cells by ionized-cluster beam deposition and epitaxial 
techniques. Takagi, T.; Yamada, I.; Sasaki, A. (Kyoto Univ.). pp 55- 
64 of Twelfth IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

It is shown that the ionized-cluster beam deposition and 
epitaxial techniques are useful for the fabrication of photo-cells. A 
thin layer of single silicon crystal and a very thin conductive metal 
film by this technique are used to obtain wide spectrum sensitivity of 
the cells. The p-n junction diode has been made by depositing an n- 
type silicon onto a p-type silicon substrate. The Schottky barrier 
diode has been made by depositing a gold film onto an n-type silicon 
substrate. These diodes show — performance and improve on 
photovoltaic characteristics in ultraviolet region. 


39590 Electrical properties of neutron transmutation doped poly- 

crystalline silicon. Young, R.T.; Cleland, J.W.; Wood, R.F. (Oak 

Ridge National Lab., . pp 65-66 of Twelfth IEEE photovoltaic 

specialists conference. New York; Inst. of Electrical and Electronics 
ngineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Neutron transmutation doping is employed to obtain uniform 
phosphorus distributions of accurately known concentrations in 
single and polycrystalline samples. The van der Pauw technique is 
used to determine the free carrier concentration and the mobility in 
lithium diffused and neutron transmutation do (NTD) single 
crystai Si and polysil. The carrier mobility for both the NTD and Li- 
diffused polysil decreases as a function of dopant concentration to a 
pronounced minimum at approximately 10" carriers cm™°, and then 
increases with increasing dopant concentration. These results are 
shown to be in agreement with a model of free carrier trapping by 
electronic states associated with grain boundaries. 


39591 On the series resistance of solar cells. Bobbio, S.; Cali- 
fano, F.P. (Univ., Naples). pp 71-73 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The influence of the finite conductivity of the upper contacts 
on the series resistance of solar cells is studied. The influence of the 
series resistance on the solar cells efficiency at high illumination 
levels is shown. 





SEPT. 15, 1978 


39592 Silicon solar cells on metallurgical silicon substrates. Chu, 
T.L.; Chu, S.S.; Duh, K.Y.; Yoo, H.I. (Southern Methodist Univ., 
Dallas). pp 74-76 of Twelfth IEEE photovoltaic specialists confer- 
ence. New York; Inst. of Electrical and Electronics Engineers, Inc. 
(1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976) 

See CONF-761130—. 

Metallurgical grade silicon is a promising substrate for the 
deposition of the active region of silicon solar cells. The substrate 
was prepared by the unidirectional solidification of chemically- 
treated metallurgical silicon, and the active region was deposited by 
the thermal reduction of trichlorosilane containing appropriate do- 
pants. Large area (30 cm?) solar cells with Am1 efficiencies of up to 
6% have been produced. It is believed that the conversion efficiency 
can be improved by optimizing the structure properties of, and 
dopant profiles in, the solar cell. 


39593 Fabrication and characterization of solar cells using den- 
dritic silicon thin films grown on alumina ceramic. Minagawa, S.; 
Saitoh, T.; Warabisako, T.; Nakamura, N.; Itoh, H.; Tokuyama, T. 
(Hitachi Ltd., Tokyo). pp 77-81 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976) 

See CONF-761130—. 

Thin-film silicon solar cells were fabricated on dendritic 
recrystallized silicon layers of mm grain size. A novel technique 
utilizing a multilayer structure, Si02/BSG/Si/Ti/AlOs, was effec- 
tive in obtaining a flat dendritic silicon film by the melt-regrowth 
process of a chemically deposited silicon film. A n*/a/p* type cell, 
prepared by successively depositing undoped and phosphorus doped 
silicon layers on the dendrite film, exhibited the conversion efficien- 
cy as high as 3.2% (AM1) with the open circuit voltage of 0.32V 
and the short circuit current density of 16.7 mA/cm? 


39594 Semi-crystalline silicon solar cells. Lindmayer, J. (Solarex 

Corp., Rockville, MD). pp 82-85 of Twelfth IEEE photovoltaic 

jalists conference. New York; Inst. of Electrical and Electronics 
ngineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Simple theoretical considerations indicate that relatively high 
efficiencies can be obtained in silicon which is polycrystalline. Since 
the word “polycrystalline” is used for a very wide range of crystal- 
lographic structure, it is being replaced with the expression ‘’semi- 
crystalline.” Semi-crystalline silicon, in the present context, is a 
structure where high order exists within the grain and all the defects 
can be assigned to grain boundaries. Under these conditions, it will 
be shown that the efficiency becomes an almost linear function of 
the grain size. Experimental work indicates that, indeed, the efficien- 
cy tends to be a linear function of the grain size if the grain is highly 
ordered. Efficiencies as high as 10% were observed in cast semi- 
crystalline structure. It became apparent that the solar cell technol- 
ogy must also be tailored to avoid excessive diffusions along grain 
boundaries. The experimental solar cells produced in semi-crystalline 
silicon have been examined in some detail. Particular interest cen- 
tered around its stability with respect to temperature, as well as the 
potential development of conducting channels along grain bound- 
aries. It was found that shunting current paths may be created in 
processing but not in later use. It appears that semi-crystalline silicon 
of less than semiconductor grade purity is a potentially important 
raw material for inexpensive silicon photovoltaic systems. 


39595 Low cost solar cells based on large area unconventional 
silicon. Fischer, H.; Pschunder, W. (AEG-Telefunken Semiconduc- 
tor Div., Heilbronn, Ger.). pp 86-92 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Low cost approaches to solar cell manufacture requires the 
use of inexpensive low grade non-single crystalline silicon. Earlier 
experimental results indicate that conventional poly-silicon as it is 
used as ingot for the single crystal growing process, leads to solar 
cells of poor photovoltaic performance. These problems were over- 
come by utilizing unconventional non-single-crystalline silicon, 
which is characterized by controlled size and structure of the 
individual grains. With modified processing, optimized in respect to 
the unique structure of the material, large area solar cells could be 
realized under production scheme methods. Cells exhibiting dimen- 
sions up to 11 cm x 11 cm were fabricated, AMO efficiencies of 8% 
could be achieved corresponding to Am1 values exceeding 10%. On 
test samples of 2 cm x 2 cm area AMO efficiency of 12.5% (AMI 
value equivalent 14.5%) could be reached. The new material togeth- 
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er with the optimized processes offer potentials for significant cost 
reduction by virtue of their being applicable to volume production 
and to automated fabrication techniques. 


39596 Characteristics of solar cells on granular semiconductors. 
Sah, C.T. (Univ. of Illinois, Urbana); Lindholm, F.A. pp 93-95 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A simple model is used to characterize the recombination 
current at a grain boundary in a solar cell. The model contains one 
parameter: the surface recombination velocity at the grain boundary 
plane. The grain boundary recombination current follows the 
exp(qV/sub A//2kT) dependence. The model is tested against some 
published dark I-V characteristics of polycrystalline silicon solar 
cells. Results show that in silicon film of 4 x 10?® borons/cm$, the 
grain boundary recombination velocity is about 10° cm/sec in films 
on metallurgical grade silicon and about 10° cm/sec in ribbon films. 
It drops from 7 x 10° to 10° cm/sec in films on metallurgical grade 
silicon when the doping is increased from 5 x 10'* to 1 x 10?* borons/ 
cm*. This decrease of the surface recombination velocity is due to 
the increase of the potential barrier height with increasing doping 
which reduces the number of holes that can reach the grain bound- 
ary recombination centers. 


39597 Efficiency calculations for thin film polycrystalline semi- 
conductor Schottky barrier solar cells. Lanza, C.; Hovel, H.J. (IBM 
Thomas J. Watson Research Center, Yorktown Heights, NY). pp 96- 
99 of Twelfth IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Numerical calculations have been made of the effect of grain 
size on the short circuit current and the Am1 efficiency of polycrys- 
talline thin film InP, GaAs, and Si Schottky barrier solar cells. Si 
cells 10 xm thick are at best 8% efficient for 100 wm grain sizes; 25 
pum thick Si cells can be about 10% efficient for this grain size. GaAs 
cells 2 wm thick can be 12% efficient for grain sizes of 3 wm or 
greater. 


39598 Vacuum deposited polycrystalline silicon solar cells. Feld- 
man, C.; Charles, H.K. Jr.; Satkiewicz, F.G.; Blum, N.A. (Johns 
Hopkins Univ., Laurel, MD). pp 100-105 of Twelfth IEEE photo- 
voltaic specialists conference. New York; Inst. of Electrical and 
Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Experimental solar cells were fabricated from vacuum depos- 
ited polycrystalline silicon films using conventional integrated circuit 
processing techniques. Solar cell efficiencies of approximately 2% 
(AM2) were obtained from small devices with no attempt to opti- 
mize the electrode configuration and without an anti-reflection coat- 
ing. Directions for improvement in processing and structure are 
indicated which could lead to the development of low cost, large 
area, photovoltaic devices suitable for terrestrial conversion of solar 
energy. 


39599 Silicon solar cells from transition metal doped Czochralski 
and web crystals, Davis, J.R. (Westinghouse Research Labs., Pitts- 
burgh); Rai-Choudhury, P.; Blais, P.D.; Hopkins, R.H.; McCormick, 
J.R. pp 106-111 of Twelfth IEEE photovoltaic specialists confer- 
ence. New York; Inst. of Electrical and Electronics Engineers, Inc. 
(1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The influence of metallic impurities on solar cell characteris- 
tics has been examined to establish the cost sensitive purity versus 
performance trade-offs. Solar cells were fabricated on 2 to 4 ohm-cm 
p-type substrates obtained by Czochralski and dendritic web growth 
processes. Controlled amounts of metallic impurities were intro- 
duced into the melt during growth and included Fe, Cr, Mn, Ni, Cu, 
Ti, V, Zr, Mg, Zn, and Al. Impurity concentrations in the crystals 
were determined using emission and mass spectrographic techniques 
and in some cases by neutron activation analysis. The solar cells 
were characterized by means of a computer program to curve-fit 
measured voltage-current data. The principal effect of the added 
impurities is a degradation of lifetime and diffusion length. 


39600 Effect of secondary impurities on solar cell performance. 
Hill, D.E.; Gutsche, H.W.; Wang, M.S.; Gupta, K.P.; Tucker, W.F.; 
Dowdy, J. D.; Crepin, R. J. pp 112-119 ‘of Twelfth IEEE photovol- 
taic specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1976). 
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From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Czochralski and float zone single crystals of silicon were 

doped with the primary impurities B or P so that a resistivity of 0.5 
ohm cm resulted, and in addition doped with certain secondary 
impurities including Al, C, Cr, Cu, Fe, Mg, Mn, Na, Ni, O, Ti, V, 
and Zr. The actual presence of these impurities was confirmed by 
analysis of the crystals. Solar cell performance was evaluated and 
found to be degraded most significantly by Ti, V, and Zr and to 
some extent by most of the secondary impurities considered. These 
results are of significance to the low cost silicon program, since any 
such process would have to yield at least tolerable levels of these 
impurities. 
39601 Some observations on the characteristics of low-cost sili- 
con sheets. Digges, T.G. Jr.; Leipold, M.H.; Koliwad, K.M.; Turner, 
G.; Cumming, G.D. (California Inst. of Tech., Pasadena). pp 120-124 
of Twelfth TEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

To meet the need for low cost silicon sheet material in the 
ERDA/JPL photovoltaics program, JPL has initiated a wide rang- 
ing technology development effort in crystal growth that includes 
several different technology thrusts. They range in scope from 
innovative ingot growth and multislice wafering, to shaped growth 
techniques, substrate-related processes and hot forming techniques. 
Some salient observations on materials resulting from these processes 
are reported. Included are multiblade wafering-induced damage 
studies, interface morphology studies on the heat exchanger cast 
silicon, some diffusion length measurements in thin silicon layers on 
ceramic, substrates, and results on the “equilibrium structure” found 
in laser zone ribbon growth. 


39602 Production of solar-grade silicon from purified metallurgi- 
cal silicon. Hunt, L.P.; Dosaj, V.D.; McCormick, J.R.; Crossman, 
L.D. (Dow Corning Corp., Hemlock, MI). pp 125-129 of Twelfth 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The long-term goal of this work is to produce silicon of solar- 
ge quality at 3 x 10° kg/y for less than $10/kg by or before 1986. 

approach is to improve and expand upon the technology used 

today to commercially produce metallurgical-grade silicon (MG-Si). 
This is currently being accomplished by using purer raw materials in 
the arc furnace process for producing MG-Si, by upgrading the 
furnace itself, and by unidirectionally solidifying the molten silicon 
exiting the furnace. Solar cells fabricated from partially purified 
MG-Si have shown average AMO efficiencies in the range of 9-11%. 
Since further MG-Si purification yet remains possible, fabrication of 
cells of considerably higher conversion efficiency is deemed feasible. 


39603 Evaluation of selected chemical processes for production of 
low-cost silicon. Browning, M.F.; Blocher, J.M. Jr.; Wilson, W.J.; 
Carmichael, D.C. (Battelle Columbus Labs., OH). pp 130-136 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Economic and experimental analyses have been made of the 
production of solar-grade silicon by zinc reduction of silicon tetra- 
chloride, and various modifications of processes based on silicon 
tetraiodide. Both the zinc reduction and iodide processes had been 
shown to yield semiconductor-grade silicon in the past, but neither 
reached technological maturity. The present work has shown the 
zinc vapor reduction of silicon tetrachloride in a fluidized bed of 
seed particles to be most economical, with an estimated cost of 
$9.12/kg Si (1975 dollars). The energy pay-back time was estimated 
to be 2.2 months. The parallel experimental program has shown the 
process to be technologically feasible. 


39604 Silicon fluoride transport: summary of current results and 
interim assessment. Wolf, M.; MacDiarmid, A.G.; Noel, G.T.; Thal- 
lum, K. (Univ. of Pennsylvania, Philadelphia). pp 137-145 of Twelfth 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

An investigation of the SiF,/SiF2 transport process for puri- 
fying metallurgical grade silicon is described. The chemistry of the 
transport process is summarized by: heat + Si(solid) + SiF,(gas) 
reversible 2SiF2(gas). The process can be used as (1) a high rate 
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transport process, preferably starting with molten silicon, as it ema- 
nates from the arc furnace of the silicon dioxide reduction process; 
(2) a purification process which will combine the inherent purifica- 
tion properties of the fluoride transport process with a number of 
physical and chemical methods for impurity separation; and (3) a 
chemical vapor deposition process capable of forming thin films in 
the temperature range of 500 to 900 degrees Celsius on a variety of 
substrates. Tables of impurities are presented which indicate the 
effectiveness of the process for purfification of silicon. (WHK) 


39605 Directional solidification of large silicon single crystals. 
Schmid, F. pp 146 of Twelfth IEEE photovoltaic specialists confer- 
ence. New York: Inst. of Electrical and Electronics Engineers, Inc. 
(1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Silicon single crystals are being directionally solidified in a 
graphite resistance furnace with a unique helium-cooled heat ex- 
changer. A seed crystal is centered on the bottom of a flat-bottomed 
crucible that is seated on the heat exchanger. After evacuation, the 
temperature of the graphite resistance furnace is increased above the 
melt temperature of silicon. The seed bonds to the crucible bottom 
during the heat-up cycle allowing the liquid to melt into it. The 
temperature for seeding is maintained by controlling the flow of 
gaseous helium through the heat exchanger. The equipment and 
process are described. 


39606 Dip-coated sheet silicon solar cells. Heaps, J.D.; Maciolek, 
R.B.; Zook, J.D.; Scott, M.W. (Honeywell Corporate Research 
Center, Bloomington, MN). pp 147-150 of Twelfth IEEE photovol- 
taic specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A cost-effective method is being developed for producing 
solar cell quality sheet silicon by dip coating inexpensive ceramic 
substrates with a thin layer of large grain silicon. Mullite (Aluminum 
Silicate) ceramic substrates coated with a thin layer of graphite have 
been dipped into molten silicon to produce 20-150 um thick layers 
having grain sizes as large as 0.4 cm x 4 cm. With these silicon layers 
photovoltaic diodes have been fabricated with measured and inher- 
ent conversion efficiencies of 4% and 7%, respectively. 


39607 Lifetime characterization of silicon ribbons grown by the 
capillary action shaping technique (CAST). Schwuttke, G.H.; Yang, 
K.H. (IBM Corp., Hopewell Junction, NY). pp 151-159 of Twelfth 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Measurements of generation lifetime in Si ribbon crystals are 
presented and correlated with the structural properties of the ribbon 
material. The influence of grain boundaries, different twin structures, 
and dislocations on generation lifetime is measured using the C-t 
dependence of MOS capacitors. Significant variations in lifetime 
properties of the ribbon material are correlated with the presence of 
different structural faults. Ribbon sections showing grain boundaries 
and dislocations display lifetime in the range of 0.01 to 1 sec. Areas 
of parallel twinning display lifetime in the range of 1 to 20 psec. 
Lifetime properties of the silicon ribbons are also correlated with 
solar cell performance. 


39608 Tubular silicon solar cell: a new concept for photovoltaic 
power generation. Mlavsky, A.I.; Serreze, H.B.; Stormont, R.W.; 
Taylor, A.S. (Mobil Tyco Solar Energy Corp., Waltham, MA). pp 
160-167 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Tubular solar cells mounted in a suitable collector could be 
the basis of a very simple photovoltaic-solar thermal energy system. 
Such cells were made from 3/8 inch diameter silicon tubing grown 
by the EFG technique. Many of the difficulties inherent in EFG 
ribbon growth were eliminated by going to tubular growth. Cell 
conversion efficiencies exceeded 7%. Principal problems are an 
insufficient diffusion length and the lack of a low cost cell fabrica- 
tion process. 


39609 Experiments to evaluate high-temperature rolling as a low- 
cost process for silicon solar cells. Noel, G.T.; Kulkarni, S.; Wolf, M.; 
Pope, D.P.; Graham, C.D. Jr. (Univ. of Pennsylvania, Philadelphia). 
pp 168-172 of Twelfth IEEE photovoltaic specialists conference. 

ew York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 
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From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Data on the high temperature mechanical properties of silicon 
are being obtained in the first phase of the investigation of the 

tential merits of rolling silicon sheet as a possible process step for 

ow cost solar array manufacture. The goal of this first phase is the 
determination of the feasibility or non-feasibility of the process. The 
current data strongly affirms that it should be, in principle, possible 
to roll silicon to sheet form under the conditions that the tempera- 
ture of the silicon is maintained adequately high during deformation, 
and that the silicon is annealed between successive deformations. It 
is still necessary to determine if suitable roll materials can be 
obtained. Although considerable grain growth has been observed as 
a result of deformation and annealing, the resultant crystal structure 
may not be adequate for high efficiency solar cells, so that a 
subsequent recrystallization step may be required. In addition to the 
demonstration of basic technical feasibility, the current data permit 
the design of a “model process”. Such a “model process” is instru- 
mental to assessments of both the technical practicality and econom- 
ic feasibility of the process. 


39610 Ribbon-to-ribbon crystal growth. Lesk, I.A.; Baghdadi, 
A.; Gurtler, R.W.; Ellis, R.J.; Wise, J.A.; Coleman, M.G. (Motorola 
Inc., Phoenix, AZ). pp 173-181 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A new ribbon growth technique utilizes scanned laser beams 
to create a localized molten region in a preformed polycrystalline 
silicon ribbon; translating the melt converts the starting material to 
single crystal (or large grain) ribbon. Solar cells with useful efficien- 
cy have been fabricated on grown ribbon. Theoretical analysis, 
coupled with experimental results, indicate that this technique 
should be capable of providing silicon substrates for manufacture of 
solar cells to meet the long range ERDA objectives. 


39611 Analysis of factors influencing the efficiency of EFG sili- 
con ribbon solar cells. Ravi, K.V.; Wald, F.V.; Gonsiorawski, R.; 
Rao, H.; Garone, L.C.; Ho, J.C.T.; Bell, R.O. (Mobil Tyco Solar 
Energy Corp., Waltham, MA). pp 180-190 of Twelfth IEEE photo- 
voltaic specialists conference. New York; Inst. of Electrical and 
Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The performance characteristics of EFG silicon ribbon solar 
cells have been analyzed with a view towards determining the 
material and process related parameters that influence cell conver- 
sion efficiencies. Solar cell conversion efficiencies in excess of 10% 
have been realized. The performance and yield limiting factors in 
these materials have been identified, with lifetime reducing impuri- 
ties being implicated as the principal problem in current generation 
EFG ribbons. 


39612 ATS-5 solar cell experiment after 6-1/2 years in synchro- 
nous orbit. Anspaugh, B. (California Inst. of Tech., Pasadena). pp 
191-198 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Several types of solar cell/coverslide combinations represent- 
ing 1968 technology were launched into synchronous orbit in 
August, 1969. The solar cells were 2 and 10 ohm-cm crucible-grown 
silicon with thicknesses of 0.2 and 0.3 mm. Coverslides were 7940 
fused silica, ranging in thickness from 0.15 mm to 1.52 mm. The cells 
were mounted on two panels, one a rigid aluminum honeycomb 
structure giving essentially infinite backshielding, and the other a 
thin Kapton-fiberglass substrate offering minimal protection to the 
rear surfaces of the cells. Current-voltage curves of the individual 
cells were measured using 12 resistive loads. Correction of cell 
electrical output to standard temperature and solar intensity was 
performed using experimentally derived, radiation-dependent correc- 
tions. The average behavior of cell I/sub sc/, V/sub oc/, and P/sub 
max/ is shown as a function of time in orbit and is compared to the 
predicted behavior. It is found that the cells on the flexible panel 
—_ much more rapidly than predicted, but the rigid panel cells 
follow the predictions fairly well. The most probable cause for the 
anomalous behavior of the flexible panel cells appears to be the 
deposition of a contaminant on the cell coverslides. Abrupt changes 
in cell behavior due to the August, 1972, solar proton event were 
observed and matched the calculated behavior. 


39613 ATS-6 solar cell flight experiment through 2 years in orbit. 
Goldhammer, L.J. (Hughes Aircraft Co., El Segundo, CA); Slifer, 
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L.W. Jr. pp 199-207 of Twelfth IEEE photovoltaic specialists con- 
ference. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

ATS-6 solar cell flight experiment data through 2 years of 
synchronous orbit operation are presented. Comparisons are made of 
the performances of the 13 different types of solar cell/cover con- 
figurations, including new cover processes and materials, and the 
COMSAT violet cell. These performances are also compared (1) to 
the performances of the LES-6 solar cell experiment, the ATS-6 
main solar arrays, and the Hughes Aircraft Company solar arrays, 
and (2) to laboratory spectrum electron irradiations. It was found 
that the cells of the ATS-6 experiment generally performed as 
expected through 6 to 9 months in orbit, but that at 2 years they 
were more severely degraded than expected. 


39614 NTS-1 solar cell experiment after two years in orbit. 
Statler, R.L.; Walker, D.H.; Lambert, R.J. (Naval Research Lab., 
Washington, DC). pp 208-215 of Twelfth IEEE photovoltaic spe- 
cialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Twelve experimental solar cell modules were placed on the 
Naval Research Laboratory Navigation Technology Satellite One 
(NTS-1) which was launched on 14 July 1974 into a 13,529 km 
circular orbit with an inclination angle of 125 degrees. The experi- 
mental cell configurations include: typical flight-quality two ohm-cm 
n/p cells, lithium-diffused p/n cells with aluminum metallization, 
enhanced uv response (violet) solar cells, shallow-junction n/p cells 
with p* back surface field, and ultra-thin wraparound contact cells. 
During the first two years in space, the experiments have been 
exposed to particle radiation fluence which is calculated to be 
equivalent to 8 x 10** 1-MeV electron cm~? and to 2500 thermal 
cycles, with solar panel temperatures rising to 98°C. The loss in 
maximum power aher 753 days ranged from 32.4 percent to 47.5 
percent. 


39615 Protons isotropic irradiation of solar cells. Bernard, J.; 
Mottet, S.; Sarrail, D. (Centre d’Etudes et de Recherches de Tou- 
louse). pp 216-223 of Twelfth IEEE photovoltaic specialists confer- 
ence. New York; Inst. of Electrical and Electronics Engineers, Inc. 
(1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The estimation of the degradation of a solar generator during 
its orbital life requires an accurate knowledge of the irradiated solar 
cells behavior in space environment. The space simulation of the 
proton fluxes yields us to reconstitute omnidirectional fluxes by 
means of a linear accelerator. The omnidirectional flux simulation is 
carried out through the rotation of the sample holder during its 
irradiation by the accelerator beam (the angular velocity being a 
function of the holder angular position). The angular velocity calcu- 
lation starting from the isotropic flux definition is described. The 
irradiation chamber and the electronic device, monitoring the angu- 
lar velocity as a function of the — position, are described. The 
experimental results observed on silicon solar cells shielded by cover 
glasses of different thicknesses after irradiation with protons of 
discrete energies, between 2 and 14 MeV, are described. The main 
measured parameters are the diffusion lengths and the IV character- 
istics. The experimental results are compared with the theoretical 
predictions given by integration of the repartitions of the defects 
produced by a proton throughout its trajectory. The partial disagree- 
ment which appeared between the theory and the experimental 
results suggests considering the existenc2 of preferential directional 
effects in the silicon crystal. 


39616 Proton damage to silicon from laboratory and space 
sources. Meulenberg, A. Jr. (COMSAT Labs., Clarksburg, MD). pp 
224-228 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Damage mechanisms in targets traversed by protons are brief- 
ly discussed. A new damage mechanism in silicon is pro to 
account for a previously unexplained plateau above 10-MeV in the 
damage vs proton energy curve. A distinction is drawn between 
cluster and point defects regarding both their effects and depth 
distribution. The difference between each type is displayed for 
normally and isotropically incident monoenergetic protons. These 
results are employed to generate a damage vs depth profile from the 
solar flare proton environment at synchronous altitude. 
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39617 Qualification of European high efficiency solar cells for 
future ESA satellites. Bogus, K.; Larue, J.C.; Reinhartz, K.K. (Euro- 
pean Space Agency, Noordwijk, The Netherlands). pp 229-237 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

From a comparative assessment of various types of high- 
efficiency solar cells it was found that 10 OMEGA cm cells made 
from crucible grown silicon are most appropriate for application on 
future ESA telecommunication satellites. Detailed qualification tests 
were performed on 500 AEG production-type cells according to the 
ESA standard specification for solar cells. All tests were passed 
successfully at end-of-mission (10'* e/cm’, 1 MeV) the maximum 
power is 52 mW which is an increase of 15 percent compared to 
conventional cells presently used. 


39618 Comparative testing of high efficiency silicon solar cells. 
Meulenberg, A.; Curtin, D.J.; Cool, R.W. (COMSAT Labs., Clarks- 
burg, MD). pp 238-246 of Twelfth IEEE photovoltaic specialists 
conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Violet and nonreflective-type high efficiency silicon solar 
cells from five sources were tested both with and without covers- 
lides. The cells were measured for antireflective coating thickness 
and index of refraction, thermal emittance, absorptance, and degra- 
dation under ultraviolet light, electron irradiation and post-electron 
photon exposure. The degradation results indicated that after a dose 
of 10 electrons/cm?, the better high efficiency cells have residual 
power outputs equal to or better than conventional cells prior to 
irradiation. Ultraviolet test results of the new antireflective coatings 
(i.e. Ta/sub x/O/sub y/ or TiO/sub x/) on high efficiency cells 
extrapolated from 800 hours indicate degradation of 2 to 3 percent 
after one year’s exposure to one sun uv irradiation. 


39619 Electron and proton degradation of commercially available 
solar cell/coverslide components. Barton, J.R. (Boeing Aerospace 
Co., Kent, WA). pp 247-254 of Twelfth IEEE photovoltaic special- 
ists conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The purpose of this study was to develop comparable sets of 1 
MeV electron and proton degradation characteristics on a variety of 
new solar cell configurations that were commercially available in 
large quantities, and were being considered for application by 
Boeing. There was also a need to evaluate protective covers normal- 
ly used with these cells, as well as other cover configurations that 
were of interest. Seven Solar cell/cover assembly test groups were 
fabricated and subjected to 1 MeV electron and proton bombard- 
ment to fluence levels of 5 x 10'® e/cm? and 5 x 10% p/cm?, 
respectively. All test samples subjected to the same environment 
were bombarded together in order to minimize test variations. The 
particle bombardment results are plotted in absolute and relative 
values for the following basic parameters: (1) maximum power 
output; (2) voltage at maximum power; (3) short-circuit current; and 
(4) open-circuit voltage. The change in performance from attaching 
protective covers to the cells (the glassing factor) was also calculat- 
ed for each test group in addition to calculating the temperature 
coefficients of the basic parameters for the initial and post charged 
particle exposure condition. It was concluded that an accurate 
calculation of degraded solar cell performance must consider the 
initial cell performance, the relative degradation characteristics, and 
the changes in temperature coefficients from charged particle bom- 
bardment. 


39620 Performance of AlGaAs/GaAs solar cells in the space 
environment. Moon, R.L. (Varian Associates, Palo Alto, CA); James, 
L.W.; Locker, D.R.; Rahilly, W.P.; Lowe, L.; Mees, J.M. pp 255-261 
of Twelfth IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

AlGaAs/GaAs solar cells were subjected to 0.9 and 3 MeV 
proton and 1.0 and 1.4 MeV electron radiation. Observed critical 
fluences for 0.9 and 3 MeV protons were 4 x 10'° pt/cm? and 5 x 
10"! p*/cm? respectively. Critical fluences for 1-MeV electron irra- 
diations varied between 7 x 10'* and 7 x 105 e~/cm2 At fluences 
greater than 10'° e~/cm? the relative values of the short circuit 
currents appeared to be linearly dependent on the logarithm of the 
fluence as did the diffusion length. For 1.4 MeV electrons the critical 
fluence was approximately 8 x 10'* e~/cm?. Calculation shows that a 
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shallow junction solar cell should be relatively more radiation- 
resistant since I/sub sc/ does not change as rapidly with decreasing 
diffusion length as in a deep junction device. 


39621 Photon degradation of electron and proton irradiated sili- 
con solar cells. Bernard, J. (Departement d'Etudes et de Recherches 
en Technologie Spatiale, Toulouse); Mottet, S.; Crabb, R.L. pp 262- 
269 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Thin silicon solar cells, fabricated from eleven types of p-type 
silicon have been subjected to 1 MeV electron and 2.5 and 10 MeV 
proton irradiation up to fluences of 5E15 e cm™?, 2E12 and S5E11 p 
cm? respectively. The cells were periodically photon irradiated for 
48 hours, electrical performance and base region minority carrier 
diffusion length characteristics being determined at each stage. The 
generalised diffusion length—fluence equation (Lo/L)?- 1 = (kphi)/ 
sup n/ has been shown to require n = 0.7. Hall measurements, infra- 
red spectroscopic and activation analyses were made on “control” 
silicon samples with a view to identifying any correlation between 
photon degradation and 0, C, B, Al or P impurity concentrations. 
None could be found, thereby leaving the basic nature of the culprit 
minority carrier recombination centres unresolved. Flight data from 
the latest ESA satellite, COS-B, has been analysed throughout its 
first year in orbit and has endorsed the earlier findings that crucible 
grown CZ 10 ohm cm silicon does not suffer from photon degrada- 
tion. 


39622 Influence of silicon impurity content on photon induced 
variation of solar cell parameters after particle irradiation. Pschunder, 
W.; Fischer, H. (AEG-Telefunken, Heilbronn, Ger.). pp 270-275 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Photon induced variation of solar cell parameters after parti- 
cle irradiation is a well established phenomenon. A detailed analysis 
was performed to which specific impurities in the silicon single 
crystal this effect can be assigned. With a modified process Boron- 
doped FZ-crystals were prepared exhibiting controlled concentra- 
tions of carbon and oxygen. The concentration ranging from below 
detection limit up to the typical order of CG-crystals. It could be 
established, that photon induced variation of solar cell parameters 
after particle irradiation can be attributed to the magnitude of the 
oxygen and carbon content existing in the starting crystals. FZ-cells 
behave as stable as CG-cells if the total amount of oxygen and 
carbon is in the same order of magnitude. This gives the chance to 
specify a new FZ-silicon which combines the high initial perform- 
ance of FZ-cells with the stable characteristics of CG-cells after 
irradiation. 


39623 Electron and photon degradation in aluminum, gallium and 
boron doped float zone silicon solar cells. Rahilly, W. (Air Force 
Aero-Propulsion Lab., Wright-Patterson AFB, OH); Scott-Monck, 
J.; Anspaugh, B.; Locker, D. pp 276-281 of Twelfth IEEE photovol- 
taic specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Solar cells fabricated from Al, Ga and B doped Lopex silicon 
over a range of resistivities were tested under varying conditions of 
1 MeV electron fluence, light exposures and thermal cycling. Results 
indicate that Al and Ga can replace B as a P type dopant to yield 
improved solar cell performance. 


39624 Solar cell processing with spin-on diffusion sources. Chan- 
dler, T.C. Jr; Hilborn, R.B. Jr.; Faust, J.W. Jr. (Univ. of South 
Carolina, Columbia). pp 282-285 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Frequently the use of spin-on diffusion sources leads to low 
collection efficiencies, low fill-factors and high series resistance. The 
objective of the work described was to determine the reason for the 
aforementioned characteristics and find the procedures necessary to 
eliminate or, at least, to improve them. To find the source of the 
problems with poor quality solar cells processed with the spin-on 
diffusion sources, the diffused layers were examined critically by 
metallurgical techniques. The results of these examinations indicated 
that, although the wafer was completely covered by the spin-on 
source during the spinning operation, the diffusion was not proceed- 
ing uniformly over the surface of the wafer. It was determined 
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experimentally that the diffused layer variations were a direct result 
of non uniformities in the thickness of the spin-on silica layer. The 
remedy of the above problem was found to lie in the careful control 
of the temperature of the spin-on source and the wafer during the 
spinning operation, coupled with the appropriate speed and duration 
of spin. The specification of the appropriate processing conditions to 
use for the successful application of spin-on diffusion sources for 
solar cell use is the major contribution of this paper. However, the 
description of the metallurgical techniques used to identify the 
problem are of considerable interest in themselves. 


39625 High performance, inexpensive solar cell process capable 
of a high degree of automation. Shah, P.; Fuller, C.R. (Texas Instru- 
ments, Inc., Dallas). pp 286-292 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A process for inexpensive high performance solar cell fabrica- 
tion that can be automated for further cost reduction and higher 
throughputs is proposed. The unique feature of the process is the use 
of oxides as doping sources for simultaneous n* junction formation 
and back p* layer, as a mask for metallization and as an in situ AR 
coating for spectrum matching. Cost analysis is performed to show 
that significant cost reductions over the conventional process is 

ible using the proposed scheme and the cost intensive steps are 
identified which can be further reduced to make the process com- 
patible with the needed price goals of 50 cents/watt. The process 
was demonstrated by fabricating n*-p cells using arsenic doped 
oxides. Simple n* -p structure cells showed corrected efficiencies of 
14.5 percent (AMO) and 12 percent with doped oxide as an in situ 
antireflection coating. 


39626 Merits of ion-implantation process in conjunction with 
appropriate annealing procedure for fabrication of silicon solar cells. 
Varma, R.; Zwerdling, S. (Argonne National Lab., IL). pp 293-298 
of Twelfth IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761 130—. 

Theoretical and experimental aspects of implantation of single 
crystal silicon wafers with energetic B*, P* and As* ions and 
subsequent annealing of crystal damage are "discussed. The projected 
range and straggling of the ionic species in silicon dioxide and silicon 
targets were calculated. The boundaries of ion implantation in silicon 
were estimated from range values and the thickness of the oxide 
layer. Experimental results obtained on several cells are reported. 


39627 Silicon solar cells by ion implantation and pulsed energy 
processing. Kirkpatrick, A.R.; Minnucci, J.A.; Shaughnessy, T.S.,; 
Greenwald, A.C. (Simulation Physics, Inc., Bedford, MA). pp 299- 
302 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A new method for fabrication of silicon solar cells is being 
developed around ion implantation in conjunction with pulsed elec- 
tron beam techniques to replace conventional furnace processing. 
Solar cells can be fabricated totally in a vacuum environment at 
room temperature. Cells with 10 percent AMO efficiency have been 
demonstrated. High efficiency cells and effective automated process- 
ing capabilities are anticipated. 


39628 Application of thick-film technology to solar cell fabrica- 
tion, Field, M.B. (Owens-Illinois, Inc., Toledo); Scudder, L.R. pp 
303-308 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Thick-film technology is applicable to three areas of silicon 
solar cell fabrication: metallization, junction formation, and coating 
for protection or performance enhancement. Work reported empha- 
sizes the optimization of screened ohmic contacts, particularly wrap- 
around contacts, interconnection and environmental protection. 
Both materials and process parameters were investigated. Printed 
ohmic contacts on n- and p-type silicon are very sensitive to the 
processing pa.ameters of firing time, temperature, and atmosphere. 
Wrap-around contacts are easily achieved by first printing and firing 
a dielectric over the edge and subsequently applying a low-firing 
temperature conductor. Interconnection of cells into arrays can be 
achieved by printing and co-firing thick-film metal pastes, soldering, 
or with heat-curing conductive epoxies on low-cost substrates. Print- 
ed (thick) film vitreous protective coatings do not yet offer sufficient 
optical uniformity and transparency for use on silicon. A sprayed, 
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heat curable SiO2-based resin shows promise of providing both 
optical-matching and enironmental protection. 


39629 Integral glass sheet encapsulation for terrestrial panel 
applications. Minnucci, J.A.; Kirkpatrick, A.R.; Kreisman, W.S. 
(Simulation Physics, Inc., Bedford, MA). pp 309-312 of Twelfth 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Concepts for integral glass sheet encapsulation of terrestrial 
solar cell modules using techniques based upon electrostatic bonding 
are being developed. It is possible for the glass to provide hermetic 
encapsulation, the structural support, and a vehicle for integral 
interconnection of the solar cells. Anticipated capabilities, present 
status, and cost projections for large scale terrestrial utilization are 
discussed. 


39630 Processing ramifications of textured surfaces. Coleman, 
M.G.; Bailey, W.L.; Pryor, R.A. (Motorola, Inc., Phoenix, AZ). pp 
313-316 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Silicon wafers with texture-etched surfaces have a character- 
istic roughness that requires special consideration during wafer 
processing. Improper handling of textured surfaces can fracture 
surface peaks. The surface roughness itself results in cleaning and 
etching difficulties. The surface relief from peaks to valleys can 
cause shadowing effects during vacuum evaporation of metallization 
and antireflection coatings, as well as causing improper photoresist 
coverage. The increased surface area changes ion implantation dose 
requirements, while the angle of the surfaces of the peaks to the 
wafer surface modify ion implanted junction depths. All of these 
factors must be considered when establishing processing procedures 
for textured surfaces. 


39631 Materials for encapsulation systems for terrestrial photo- 
voltaic arrays. Carmichael, D.C.; Gaines, G.B.; Sliemers, F.A.; 
Kistler, C.W. (Battelle Columbus Labs., OH). pp 317-331 of Twelfth 
IEEE photovoltaic specialists conference. New York; Inst. of Elec- 
trical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

As part of the Low-Cost Silicon Solar Array (LSSA) Project 
being managed by the Jet Propulsion Laboratory for ERDA’s Divi- 
sion of Solar Energy, a review has been conducted of published and 
unpublished world experience in the area of encapsulation (protec- 
tion) systems and materials for photovoltaic arrays and related 
applications. One goal of the LSSA project is the achievement of 
low-cost encapsulation systems to protect the arrays with high 
reliability for a lifetime greater than 20 years in terrestrial environ- 
ments. The final process for producing the silicon and the engineer- 
ing design of the array are yet to be evolved; this review and 
analysis of the performance of protection-system materials has been 
conducted to make a contribution to the design evolvement and the 
encapsulation materials/process selection. Recommendations are 
made of glass and polymeric candidate materials/processes for po- 
tential encapsulation systems for low-cost, long-life terrestrial photo- 
voltaic arrays. The candidates were selected based on the following 
principal criteria: materials properties, including weatherability; 
availability; ease of automation; and cost. The recommended materi- 
als include various borosilicate and soda-lime glasses and numerous 
polymerics suitable for specific encapsulation-system functions. 55 
references. 


39632 Material and design considerations of encapsulants for 
photovoltaic arrays in terrestrial applications. Carroll, W.; Cuddihy, 
E.; Salama, M. (California Inst. of Tech., Pasadena). pp 332-339 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Encapsulated photovoltaic arrays for terrestrial application 
are constructed from widely varying combinations of materials 
having dissimilar coefficients of thermal expansion. Cyclic mechani- 
cal stresses will develop throughout the array as a result of daily 
temperature excursions, and to avoid mechanical failures and interfa- 
cial delaminations, it is necessary in the array design to minimize the 
stress levels generated throughout the system. The concept of 

“Thermal Stiffness’, the product of a and Young's modulus, is 
presented and its applicability to minimizing mechanical stresses in 
system designs is demonstrated in the analysis of various models of 


» encapsulated arrays. Also presented is the concept of the “Propor- 
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tional-Limit” which should be taken as the upper limit of design 
stress for plastics, and a discussion of the permeability to gases of 
polymeric materials. 


39633 Optimized metallization patterns for large-area silicon 

solar cells. Matzen, W.T.; Chiang, S.Y.; Carbajal, B.G. (Texas In- 

struments, Inc., Dallas). pp 340-342 of Twelfth IEEE photovoltaic 

specialists conference. New York; Inst. of Electrical and Electronics 
gineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761 130—. 

Design criteria are presented for optimizing the front-surface 
metallization pattern of large-area silicon solar cells. A computer 
program calculates the spacing of metal fingers which minimizes 
resistive and shadowing losses. Finger spacing and efficiency for the 
optimum design are presented as a function of finger width and cell 
size. It is shown that quantitative evaluation of metallization pattern 
options can be made without cell fabrication. 


39634 High efficiency solar cells. Wrigley, C.Y. (Solarex Corp., 
Rockville, MD). pp 343-346 of Twelfth IEEE photovoltaic special- 
ists conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Some practical considerations relating to the impact of cell 
fabrication technologies and the changes which can be wrought by 
optimization of fabrication parameters to improve resulting solar cell 
efficiencies are discussed. Although there is a wide range of available 
approaches for generating new fabrication technologies, some cru- 
cial points must be considered, and tried, in their implementation. 
After such implementation, there remains a good deal to be gained 
by modification to improve cell efficiencies. Practical, viable process 
technologies will encompass adaptability to numerous cell types but 
improvements such as presented here can increase cell efficiencies 
and yield further gains. Some specific improvements applied are 
discussed in detail. 


39635 Total energy use in the production of silicon solar cells 
from raw materials to finished product. Hunt, L.P. (Dow Corning 
Corp., Hemlock, MI). pp 347-352 of Twelfth IEEE photovoltaic 
specialists conference. New York; Inst. of Electrical and Electronics 
ngineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The purpose of this work is to determine the total energy 
required to produce silicon solar cells starting from the original 
silicon-containing raw material, SiO2, in the earth. From this value, 
it is possible to calculate the time necessary to operate the solar cell 
so as to pay back the energy consumed in its manufacture. Metallur- 
So Sic silicon (MG-Si), semiconductor-grade trichlorosilane 
SeG-SiHCls), polycrystalline semiconductor-grade silicon (SeG-Si), 
and silicon solar cells are considered in terms of the process energy 
required to produce them and in relation to the total energy expend- 
ed in their manufacture. Total energy includes the energy used to 
produce the raw materials feeding a process in addition to the 
energy tied up in the fuel and electric power consumed by the 
process itself. The following energies expressed in kWh(e)*/kg Si 
content were determined: 24 for MG-Si, 54 for SeG-SiHCls, 621 for 
SeG-Si, 3590 for a 2-in. diameter terrestrial cell, and 7440 for a 2-cm 
x 2-cm space cell. The energy pay-back times using todays technol- 
ogy is 24 y for space cells and 12 y for terrestrial cells. Improvement 
in silicon ingot sawing technology from 300 pum slice thickness and 
kerf loss each to 100 um each would reduce the terrestrial cell-pay- 
back time to 3 y. Replacement of the SeG-Si process via SiHCls by a 
solar-grade silicon process could reduce energy pay-back time for 
the terrestrial cells to 12 mo for the 300 um case and to 4 mo for the 
100 ym case. 


39636 SAMIS: a simulation of the solar array manufacturing 
industry. Chamberlain, R.G. (Jet Propulsion Lab., Pasadena, CA). pp 
353-359 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

SAMIS is a continuing activity of the Project Analysis and 
ae Task of the Low-cost Silicon Solar Array Project 
(LSSA). It — a standardized procedure for producing reliable 
estimates of the cost of manufacturing solar arrays or their compo- 
nents. These estimates are based on descriptions of the manufactur- 
ing processes which are being studied and developed by LSSA 
subcontractors and will be used to assess the commercial viability of 
those processes and to set research priorities. 
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39637 Fired through printed contacts on antireflection coated 
silicon 


terrestrial solar cells. Haigh, A.D. (Ferranti Ltd., Manchester, 
Eng.). pp 360-361 of Twelfth IEEE photovoltaic specialists confer- 
ence. New York; Inst. of Electrical and Electronics Engineers, Inc. 
(1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Earlier development work had demonstrated the feasibility of 
silver fired-through printed front contacts on silicon terrestrial solar 
cells coated with a thermal oxide. A further development in the use 
of screen printing for contact deposition, allows antireflection coat- 
ing to be applied before front contact printing, but avoids the need 
to align the printing mask with a window in the coating. Since 
formation of the silver contact and titanium oxide antireflection 
coating is effected by a single firing process, the number of process 
stages is significantly reduced, leading to lower processing costs. 
Details of penned route are given and performance data for the 
uncovered and covered cell under simulated A.M.1. irradiation 
quoted. 


39638 Improved mesh interconnector technology for the ME- 
TEOSAT solar array. La Roche, G.J. (Messerschmidt—Boelkow— 
Blohm GmbH, Ottobrunn, Ger.). pp 362-367 of Twelfth IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The advantages of silvermesh as a solar cell interconnector 
material so far successfully applied on rigid and on flexible solar 
arrays were emphasized by its use for the fold out Canadian Tech- 
nology Satellite (CTS) and for the European development program 
for a roll out solar array (ROSA). Problems observed during the 
development of the rigid panels for the International Ultraviolet 
Explorer (IUE), however, culminated in the statement that silver- 
mesh interconnectors are not feasible when used in combination with 
a conventional glass fibre faced aluminum honeycomb structure. 
Tests within the METEOSAT program have shown, that the in- 
plane flexibility of silvermesh is indeed not sufficient to survive 
thermal or mechanical induced periodic gap variations of about 10 
percent of the gap width. However, an accurate interconnector loop 
design optimization could adequately increase the fatigue life and 
would make the silvermesh interconnector suitable to a wide spec- 
trum of applications. After a short description of the severe dynamic 
behaviour of the METEOSAT solar array induced by the presence 
of very large structure cut-outs, the work performed at MBB during 
the development of the METEOSAT solar array is described. It is 
shown how, in combination with an adhesive free gap technic and 
careful handling procedures, the silvermesh interconnector design 
was improved to successfully pass the qualification test program. 


39639 Advanced interconnect for use with ultrasonic seam weld- 
ing on solar cells. Pack, G.J.; Opjorden, R.W. (Hughes Aircraft Co., 
El Segundo, CA). pp 368-374 of Twelfth IEEE photovoltaic special- 
ists conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A weldable stress-free interconnect for solar cells is required 
for the space environment. This requirement results from increased 
mission life and artificial environments ruling out the use of solder. 
Because of this constraint, Hughes addressed the specific problems 
of developing (1) an ultrasonic seam welding capability, and (2) a 
stress-free interconnect suitable for the space environment, both of 
which would be compatible with automated mass production. The 
final result of this effort will be an automated welding machine that 
employs a stress-free, in-plane interconnect with the redundancy of a 
seam weld. Elimination of out-of-plane stress relief in the intercon- 
nect and the use of seam welding for redundancy (rather than three 
or four spot welds) is considered essential to the reliable mass 
production, bonding, and encapsulation of large solar arrays for both 
space and terrestrial photovoltaic power systems. 


39640 Novel solar cell interconnection design. Pryor, R.A.; Cole- 
man, M.G.; Keeling, M.C. (Motorola Inc., Phoenix, AZ). pp 375-378 
of Twelfth IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A novel interconnection design for solar cells within modules 
is developed. The design places thin buss plates beneath the solar 
cells. These buss plates can be designed for series, parallel-series, or 
parallel interconnection with equivalent ease. Such designs can 
incorporate multiple contacts to each solar cell and can reduce series 
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resistance losses. Furthermore, this interconnection system is easily 
adapted to any size or shape of solar cell. 


39641 Results of accelerated thermal cycle tests of solar cells 

modules. Berman, P.; Mueller, R.; Salama, M.; Yasui, R. (California 

Inst. of Tech., Pasadena). pp 378-387 of Twelfth IEEE photovoltaic 

specialists conference. New York; Inst. of Electrical and Electronics 
ngineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Various candidate solar panel designs were evaluated, both 
thecretically and experimentally, with respect to their thermal cy- 
cling survival capability, and in particular with respect to an acceler- 
ated simulation of thermal cycles representative of Viking ‘75 mis- 
sion requirements. The experimental results were obtained on “mini- 
gal thermally cycled in a newly installed automated test facility. 

e resulting damage was analyzed physically and theoretically, and 
on the basis of these analyses the panel design was suitably modified 
to significantly improve its ability to withstand the thermal environ- 
ment. These successful modifications demonstrate the value of the 
complementary theoretical-experimental approach adopted, and dis- 
cussed in detail. 


39642 Non destructive testing of solar cell welds. Katzeff, J.S. 
(Lockheed Missiles and Space Co., Inc., Synnyvale, CA). pp 388-396 
of Twelfth IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Five NDT process control systems were developed and eval- 
uated for their applicability in ensuring satisfactory production of 
welded solar cell arrays. Three systems were selected from this 
investigation as most completely meeting the acceptance require- 
ments. The systems: Pre-Bond Resistive, Energy Control, and Elec- 
trode Force Monitor, have been interfaced with the numerically 
controiled solar cell welder and are currently used in production of 
400-watt space vehicle solar arrays. 


39643 Non destructive testing (NDT) of solar cell weld joints. 
Boller, H.W.; Koch, J. (AEG-Telefunken, Wedel, Ger.). pp 397-405 


of Twelfth IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

In this study NDT-methods were investigated which are 
applicable in an existing production line of solar cell welding. These 
methods were electrical measurements. Criterion of a tolerable weld 
was a minimum pull strength of the joint. The study was performed 
in three steps: (1) performance of normal welds with standard weld 
parameters; (2) variation of standard weld parameters; and (3) intro- 
duction of geometrical failure events. For each step the mechanical 
strength of the weld and all selected NDT-parameters were meas- 
ured and statistically evaluated. No correlation could be established 
between the NDT-parameters and the mechanical strength. Howev- 
er it was demonstrated that only few failure modes affect the weld 
quality. These effects can be excluded by a precise equipment. 
Basing on more than 1200 welds in this study and several years of 
solar cell welding in the production line recommendations are given 
concerning the control of the weld process on a sample basis. 


39644 DFVLR facility for thermal cycling tests on solar cell 
panels samples under vacuum conditions. Ley, W. (Deutsche Fors- 
chungs- und Versuchsanstalt fuer Luft- und Raumfahrt e.V., Co- 
logne). pp 406-412 of Twelfth IEEE photovoltaic specialists confer- 
asi York; Inst. of Electrical and Electronics Engineers, Inc. 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The thermal cycling test facility set-up allows reproducible 
comparison measurements of 8 solar cell lightweight rigid and 
flexible panel samples under space conditions. During the tempera- 
ture cycles the thermal loads (-180°C to +70°C) for 4 rigid and 4 
flexible solar cell panels shall be simulated respectively. Periodic 
visual inspections and performance tests of the panels have to be 
made at room temperature for electrical, optical, and mechanical 
deviations in comparison to their original state. A description of the 
test facilities and the results upon temperature-time profiles of the 
panels is also given. 


39645 185 W/kg solar array for Naval Sea Control Systems. 
Luft, W.; Crecraft, H. (Naval Research Lab., Washington, DC). pp 
413-417 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 
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From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A 10-kW solar array to power the propulsion system of a a 
altitude (18-21 km) super pressure balloon has been designed. The 
solar array is attached to the top of the 23000 m* balloon in station 
and is folded with a portion of the balloon during launch, when it is 
subjected to the most severe stresses due to wind turbulence. Besides 
requiring a sound design, low cost and low weight were the main 
requirments. This was achieved using 25.6-cm? solar cells, 200-um 
thick, attached to a 13-4m Kapton substrate. The 176-m? solar array 
contains 34,560 solar cells and weighs 54 kg, yielding 185 W/kg. A 
bypass diode is used for every six solar cells to achieve 0.95 reliabil- 
ity for launch and 3 months mission. Verification testing has includ- 
ed wind tunnel tests at 29 m/s air velocities on 16-cell 0.1-m? test 
coupons attached to balloon skin material in a folded configuration. 
No power degradation resulted from such tests, which represented 
more high velocity turbulence than is expected during launch from 
Cape Kennedy. 


39646 Development of a multi-kW roll-out solar generator. Be- 
bermeier, H.; Hoffmann, U.; Rath, J. (AEG-Telefunken, Wedel, 
Ger.). pp 418-429 of Twelfth IEEE photovoltaic specialists confer- 
ence. New York; Inst. of Electrical and Electronics Engineers, Inc. 
(1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Since 1974 AEG-Telefunken is engaged in the development 
of a flexible multi-kW double roll-out solar generator DORA. The 
goal of this program is the development of a modular and light 
weight system which can be adapted to different power require- 
ments. The paper describes the DORA concept, its main compo- 
nents and performance, and discusses the design flexibility and 
growth capability of the system. The tests, performed so far with 
DORA, are summarized. Finally, future applications of DORA are 
discussed, showing that DORA is capable of satisfying the demand 
for light weight generators with a range of application from commu- 
nication satellites to high power space stations. 


39647 Comparison of foldout and rollout solar generators in the 
multi-kW-range. Alsbach, W.; Loesch, H. (DFVLR, BPT, Cologne). 
pp 430-434 of Twelfth IEEE photovoltaic — conference. 
New York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Since 1972 the German Ministry of Research and Technology 
(BMFT) has sponsored the development of multi-kW solargenera- 
tors in the FRG. Engineering models of a roll-out and a fold-out 
generator have been built and tested under qualification level. An 
assessment is made to compare the principle design features in 
relation to system aspects for different applications. A trade off study 
for the power range from 1 to 10 kW is made using data of existing 
hardware. The conclusion is that each generator has its mission 
specific advantages and disadvantages. The roll out is better applica- 
ble for the higher kW-range and offers easy retraction, which makes 
it a candidate for Space-Lab, and free flyer applications. The fold 
out shows a more conservative and proven design of the mechanical 
parts and offers more power per weight in the lower kW-range. This 
qualifies it more for communication satellites of the Intelsat VI class. 


39648 Development status of the ultralightweight solar array 
ULP. von Bassewitz, H. (Messerschmitt—Boelkow—Blohm GmbH, 
Ottobrunn, Ger.); Lydorf, J. pp 435-442 of Twelfth IEEE photovol- 
taic specialists conference. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The ULP (Ultra Lightweight Panel) Solar Array is a semiri- 
gid (hybrid) flat-pack advanced solar array. It is under development 
in Germany by MBB and AEG and funded out of the German 
national space technology program with support by ComSat (IN- 
TELSAT). ULP is conceived for 3-axis stabilized spacecraft with 
sunoriented solar arrays and a power requirement of | to 10 kW. Its 
modular concept allows easy adaption to each specified power. The 
array consists of a number of identical panels each having a size of 1 
x 3 m? and consisting of a rigid Carbon Fibre Frame with a 
pretensioned solar cell blanket. Up to this time the design of the solar 
array has been completed and the required tooling and GSE for 
fabrication and test have been manufactured. Aspects such as stabil- 
ity against space radiation, thermal gradients and thermal cycling 
have been investigated by numerous tests. One full size panel (1 x 3 
m*) has been exposed successfully to sinusoidal and random vibra- 
tion levels which correspond to amplified loads of the ATLAS- 
CENTAUR launcher. The development of an anticharging layer, a 
blanket repair technique and investigations for a non-destructive test 
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technique of the electrical bonds have been performed. A complete 
ULP array (2 x 6 panels) is being fabricated and final qualification 
tests are planned for early 1977. 


39649 ESRO IV orbital performance assessment of the solar 
array. Naehle, R. (Deutsche Forschungs- und Versuchsanstalt fuer 
Luft- und Raumfahrt e.V., Cologne). pp 443-448 of Twelfth IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

About 100 million orbital data of ESRO IV satellite were 
evaluated by various computer programs for investigation of the 
orbital performance and oo oe of its solar generator. After reduc- 
tion to the reference state initial orbital power output, radiation 
damage, and power modulation by boom shadowing were investigat- 
ed and in general results were in good coincidence with the predic- 
tions. Albedo influence with respect to geographical latitude was 
evaluated, and a global average value for albedo radiation was 
derived. 


39650 Flight performance of the CTS body mounted and deploya- 
ble solar arrays. Gore, J.V. (Communications Research Centre, 
Ottawa). pp 449-455 of Twelfth IEEE photovoltaic specialists con- 
ference. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1976). 
From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 
See CONF-761130—. 
The body mounted solar arrays on the Communications 
Technology Satellite provided power during a 15 day spinning 
hase. The calculated flight power output was 103 watts, 6 watts 
igher than nominal predictions. Deployable solar arrays provide 
wer in the three axes stabilized phase. Their beginning of life 
ight power capability was 1370 watts. The power capability has 
decreased 8.5 percent in the first 260 days since deployment. 


39651 Concentrator solar arrays for space power. Luft, W. 
(TRW Defense and Space Systems Group, Redondo Beach, CA). pp 
456-461 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Design concepts for modular concentrator-augmented alumi- 
num gallium arsenide/gallium arsenide (AlGaAs/GaAs) and silicon 
(Si) solar cell arrays are presented. The designs incorporate parabol- 
ic and Fresnel spectrally selective mirrors and finned heat pipe 
radiators. The recommended design is collapsible for compact stow- 
age during launch. First-order performance analyses for arrays pro- 
viding from 5 to 100 kW power are presented. Both performance 
and cost models are developed. The parameters of ultimate concern 
are the power-to-mass ratio and cost-to-power ratio for the overall 
solar array subsystem. Concentrator-to-solar-cell-area ratios from 5 
to 400 are investigated. Concentrator-augmented solar arrays must 
be accurately pointed toward the sun. The achievable pointing 
accuracy determines the maximum concentrator-to-cell-area ratio 
that can be considered. Concentrator systems using GaAs solar cells 
have superior performance over those using Si solar cells. At a 
concentrator-to-cell area ratio of 100, power-to-mass ratios of 60 to 
105 W/kg are projected for GaAs cell solar arrays for power levels 
of 5 to 100 kW. The corresponding performance for single junction 
Si cell arrays is 18 to 28 W/kg (for an illuminated cell area four 
times as large as that on a GaAs cell to compensate for series 
resistance). Vertical multijunction solar cells could provide 35 to 60 
W/kg at uniform illumination over their total surface. For nonuni- 
form illumination they are limited in power output by the minimum 
illuminated junction. Hence, they are unsuitable for the design under 
consideration. The projected cost for concentrator-augmented GaAs 
cell arrays is as low as 17 $/W at a concentrator-to-cell area ratio of 
100, for a GaAs cell cost of 10 $/cm%, and costs for concentrator, 
radiator, and deployment mechanisms of $1650/m? of concentrator 
area. The cost for nonconcentrator solar arrays is 100 to 300 $/W. 


39652 Relationships between preparation parameters, operating 


characteristics, and physical processes in Cu,S—CdS thin film solar 
cells, Storti, G.; Culik, J. (Univ. of Delaware, Newark). pp 462-465 
of Twelfth IEEE photovoltaic specialists conference. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The relationships between preparation, operating characteris- 
tics and basic physical processes occurring at the interface and in the 
CdS depletion region were investigated. Diode characteristics, the 
spectral dependence of the collection efficiency, and the dark and 
photocapacitance were measured on cells in which the CdS evapora- 
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tion conditions and post-cell fabrication vacuum heat treatments 
were varied. It was found that evaporation of CdS at high tempera- 
tures (high growth rates) results in cells having open circuit voltages 
as low as 0.45 volts and collection efficiencies determined primarily 
by processes in the CueS. Low temperature evaporations (low 
growth rates) result in open circuit voltages up to 0.492 volts and 
collection efficiencies strongly influenced by processes occurring at 
the interface and in the CdS depletion region. Vacuum heat treat- 
ments accentuate the dependence of collection efficiency on the 
interface and the depletion region processes. The experimental re- 
sults are interpreted in terms of a model that includes a field at the 
interface that can be modulated by light. The model explains satis- 
factorily many features of the spectral response. A considerable 
increase in understanding of the optimization processes necessary for 
producing more efficiency cells has resulted. 


39653 Automatable integrated thin film solar cell array. Biter, 
W.J.; Shirland, F.A. (Westinghouse Research Labs., Pittsburgh). pp 
466-470 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A technique is described for making CueS/CdsS thin film solar 
cells by the successive deposition or formation of metallic, semicon- 
ductive and insulating material layers so that fully integrated series- 
connected arrays result. The cell fabrication, their interconnection 
and encapsulation can all be accomplished during the same process- 
ing sequence. The design and processing are such that continuous 
automatic fabrication is feasible. Thus, it is expected that fully 
operational panels of thin film solar cells, ready for deployment, can 
be manufactured at costs about the same as would be experienced in 
manufacturing individual cells with the same output. Further, such 
arrays are expected to have extraordinarily high degrees of oper- 
ational reliability in extended large scale use because of the intimate 
bonding and multiple redundancy of the cell interconnects. The 
concept has been experimentally verified, and arrays of 4 percent 
active area efficiency have been made. A preliminary analysis has 
been carried out of the effect of cell spacing, and of conductivity and 
thickness of the Cue2S and CdS semiconductive layers on array 
output. Active area utilization factors greater than 90 percent of 
total panel area are indicated for high output arrays. 


39654 Variation of short-circuit current spectral response with 
Cu/sub 2-x/S composition in thin film Cu/sub 2-x/S/CdS photovoltaic 
cells, Wyeth, N.; Catalano, A.W. (Univ. of Delaware, Newark). pp 
471-474 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The short-circuit current spectral response of Cu/sub 2-x/S/ 
CdS photovoltaic cells was measured as function of x over the range 
.003 equal to or less than x equal to or less than .094. All measure- 
ments presented were done using a double-beam technique to stabi- 
lize the heterojunction properties. Comparison of the results with 
simple theory indicates that the drop in response as x increases is 
mainly due to shortening of the minority carrier diffusion length in 
the copper sulfide, with a possible contribution from changes in the 
absorption coefficient. 


39655 Model of the CdS/CuwS heterojunction. Boer, K.W. 
(Univ. of Delaware, Newark). pp 475-482 of Twelfth IEEE photo- 
voltaic specialists conference. New York; Inst. of Electrical and 
Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The current in CueS, as determined by generation, recombina- 
tion, and diffusion to outer surface and junction, is computed for a 
typical clear weather day. The current at the junction is proportional 
to the difference of carrier density in the CueS bulk and at the 
junction interface. When the carrier density at the junction is used as 
one of the boundary conditions for the solution of Poisson and 
transport equation, a diode-like current-voltage characteristic is ob- 
tained with diode parameters in substantially improved agreement 
with the experiment. The space charge of present CdS/CueS solar 
cells in the CdS side junction is greater than 10'? cm~, hence, the 
field increases well within the range where high-field effects take 
place. Field-quenching acts to limit space charge and field and 
provides an extended saturation range. This limits the current to a 
value below the extraction saturation current from CueS. Character- 
istics, light-spot scanning, and capacitance measurements indicate 
agreement with the proposed model. 


39656 Influence of the horizontal and vertical structure of the p-n 
junction in Cu,S—CdS solar cells. Hewig, G.H.; Bloss, W.H. (Univ., 
Stuttgart). pp 483-487 of Twelfth IEEE photovoltaic specialists 
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conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

CuzS-CdS solar cells were prepared using the Clevite process. 
For substrate material glass was used and an evaporated Ag-layer 
serves for back contact. The evaporated CdS-layers were etched and 
dipped in cuprous ion solutions. The efficiencies obtained are 5 to 6 
percent. The geometrical shape of the junction was determined by 
bevelling the cells at an angle of 40’ relative to the surface. The 
bevelled surface was investigated using a SEM with x-ray detection 
facilities. The shape of the Cu2S-layer could be determined by 
evaluating the spatial distribution of the copper K/sub alpha/ radi- 
ation in lapped and etched cross-sections of the cells. For this 
purpose coherent image processing was used to reduce the noise and 
to enhance the intensity gradient of the primary copper distribution 
pictures. The experimental results confirm that the junction consists 
of horizontal and vertical parts. The latter are formed along grain 
boundaries and cracks, which occur in the CueS-layer due to the 
lattice mismatch of Cue2S and CdS. The depth of the CueS-layer 
along the grain boundaries and cracks is about 2 p. As the CdS grain 
size was determined to be about 0.5 to 1 p, the area of the vertical 
part of the junction is larger by a factor of 10 compared to the 
horizontal part. The influence of the horizontal and vertical struc- 
ture of the p-n junctions is calculated theoretically. Based on meas- 
ured and calculated data of the cells the short circuit current, open 
circuit voltage and solar cell efficiency are calculated. 


39657 Crystallite size considerations in polycrystalline solar 
cells, Rothwarf, A. (Univ. of Delaware, Newark). pp 488-495 of 
Twelfth IEEE photovoltaic specialists conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The performance of polycrystalline solar cells are usually 
substantially below that of single crystal cells of the same material. A 
major difference in properties between the two types of cells is the 
lower short circuit current in the polycrystalline cells which results 
from grain boundary recombination. We have used a simple cylindri- 
cal crystallite model to calculate the expected short circuit current as 
a function of grain radius, absorption coefficient, and mode of 
operation of the cell (front wall, back wall, and reflection modes). 
These results are applicable to both Si solar cells and thin film solar 
cells such as CdS-CueS. For the CdS-CueS solar cell an additional 
grain size effect occurs due to the formation of CueS down grain 
boundaries in the CdS, when Cuw2S is produced by the “dip” process. 
This effect can produce a large increase in the effective area of the 
junction, (by a factor of 10 or more) and a substantial decrease in 
open circuit voltage. Using the cylindrical grain model we have 
calculated the effective area of the junction, the various CueS 
thicknesses (average d, mid grain d;, and grain boundary de) and the 
open circuit voltage as a function of grain radius and dip time, t. The 
fact that anti d increases linearly with time in polycrystalline materi- 
al, while going as t/sup '/2/ in single crystal material is obtained in 
this model. The relation of junction area to capacitance measure- 
ments is also considered. A comparison of the theoretical results 
with available experimental data is presented. 


39658 Characteristics of chalcocite (Cu/sub x/S) films produced 
by different methods and some properties of solar cells made from such 
films. Loferski, J.J.; Shewchun, J.; DeMeo, E.A.; Arnott, R.; Cris- 
man, E.E.; Beaulieu, R.; Hwang, H.L.; Wu, Cc. (Brown Univ., 
Providence). pp 496- 501 of Twelfth IEEE photovoltaic specialists 
conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

Solar cells in which the p-semiconductor is a thin film of 
chalcocite (CueS) have been fabricated on both n-CdS and n-Si 
single crystal substrates. The chalcocite layers were produced on 
both substrates (and on control silica slides) by a number of different 
methods including sulfurization of thin evaporated copper films; 
sulfurization of thin evaporated Cu2Ch films and evaporation of 
chalcocite. In addition, films were produced on CdS by the chemical 
substitution of Cu for Cd via wet processes (based on aqueous 
solutions of CuzCl. as developed by Clevite, Delaware, etc.) and via 
dry processes (evaporation of CueCk on CdS followed by thermal 
treatment as developed by Philips.) The basic identification of the 
films (whether the film was chalcocite, djurleite, digenite or mixtures 
thereof) was made by x-ray diffraction. Cathodoluminescence (CL) 
was used for more exact characterization. The solar cells made on 
CdS single crystals by these various methods had similar values of 
Open circuit voltage V/sub oc/ in the range 0.40 to 0.50V for 
sunlight illumination. However, the short circuit currents varied 
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substantially, with the Philips process cells consistently exhibiting 
the highest values. The best efficiencies lay between 2 percent and 4 
percent for these cells. Solar cells made by evaporating a thin film 
(approximately 1000A) of chalcocite on ne-Si single crystals had V/ 
sub oc/ up to 0.41V, I/sub sc/ approximately 20 mA/cm? and 
sunlight conversion efficiencies up to 4.2 percent. Cells made by 
sulfurizing copper on n-Si were less efficient. 


39659 Post-fabrication treatments, surface properties, and front 
contact of Cu/sub x/S—CdS solar cells. Pfisterer, F.; Schock, H.W.; 
Bloss, W.H. (Univ., Stuttgart). pp 502-507 of Twelfth IEEE photo- 
voltaic specialists conference. New York; Inst. of Electrical and 
Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The copper treatment of Cu/sib x/S-CdS solar cells has been 
further investigated with respect to the physical mechanisms in- 
volved. The time dependencies of open circuit voltage and short 
circuit current of some specially prepared cells have been observed 
during the deposition of copper and certain other materials and 
during heat treatments in vacuum and different atmospheres. The 
observed behaviour can be explained by field enhanced diffusion of 
copper into Cu/sub x/S forming nearly intrinsic chalcocite and 
reducing the efficiency of the cells. Post-deposition heat treatment in 
oxygen causes improved efficiency and stability. Treatment in 
vacuum have been found to not restore or enhance the efficiency. 
These effects are interpreted by assuming the formation of a Cu/sub 
x/O-layer on top of the Cu/sub x/S-layer causing a drift field inside 
Cu/sub x/S. This could be further verified by chemical treatments of 
copper plated cells. 


BIOMASS PRODUCTION AND CONVERSION 


39660 (COO—4070-1) Biological production of organic solvents 
from cellulosic wastes. Progress report, September 15, 1976—Septem- 
ber 14, 1977. Pye, E.K.; Humphrey, A.E.; Forro, J.R. (Pennsylvania 
Univ., Philadelphia (USA)). Jun 1977. Contract EY-76-S-02-4070. 
42p. Dep. NTIS, PC A03/MF AO1. 

The objectives of this project are to optimize a modular 
process to convert cellulosic wastes to butanol and other oil-sparing 
chemicals. Research to date has focused on developing analytical 
methods, establishing a good data base and improving cellulase 
yields. Reliable assay methods for the Thermoactinomyces cellulase 
complex have been developed, measuring glucose and reducing 
sugar from filter paper and Avicel for total cellulase activity, viscos- 
ity change with carboxymethyl cellulose for the endoglucanase 
activity, and fluorescence change with methylumbelliferyl-B-D-glu- 
copyranoside for B-glucosidase activity. Isoelectric focusing within 
the range pH 3.5 to 6.0 has proved to be a quick and useful means of 
determining effective cellulase complex composition. About 10 dif- 
ferent proteins are present in the fermentation broth. Detailed proce- 
dures for uv and near uv plus 8-methoxy-psoralen mutagenesis have 
been developed, and four mutants having 50% greater activity than 
the parent YX strain have been isolated. Cellulase production by 
Thermoactinomyces is growth related and is maximum when 
growth stops at 12 to 16 hours with 1 to 5% Avicel at pH 7.0 to 7.2 
and 55°C. A multistage fermenter has been assembled for optimiz- 
ation of butanol versus acetone production by Cl. acetobutylicum. A 
preliminary economic assessment, currently indicating butanol at just 
above 30 cents/Ib, is being continuously updated. 


39661 (COO—4070-2) Studies on cellulose degradation by a 
Thermoactinimyces Sp. (Pennsylvania Univ., Philadelphia (USA). 
Biochemical Engineering Lab.). Apr 1977. Contract EY-76-S-02- 
4070. 37p. Dep. NTIS, PC A03/MF AO1. 

Progress in studies on the mechanism of cellulose degradation 
by Thermoactinomyces is reported. Two pure cellulosic substrates 
AVICEL and SOLKA FLOC were used in the experiments. A low 
substituted carboxymethylcellulose (Hercules 4M CMC), cellobiose, 
and glucose were also used as growth substrates. Results indicate 
that glucose is not inhibitory to growth up to 1% concetrations, and 
that cellobiose may not be a good inducer of the cellobiase enzyme 
activity. Production of biomass and soluble protein was found to be 
50% greater on crystalline AVICEL than on the amorphous 
SOLKA FLOC, even though approximately the same amount and 
rate of cellulose degradation occurred. A model for cellulose diges- 
tion is presented. (JGB) 


39662 (COO—4070-5) Biological production of organic solvents 
from cellulosic wastes. Six-month progress report, June 1977. Forro, 
J.R.; Nolan, E.J. (General Electric Co., Philadelphia, Pa. (USA). Re- 
Entry and Environmental Systems Div.). 1977. Contract EY-76-S- 
02-4070. 18p. Dep. NTIS, PC A02/MF AOI. 

Progress is reported in the following studies: production of 
cellulose by culturing Thermoactinomyces YX and derived mutants; 
the development of mutation techniques; cellulose mutant screening 
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techniques; quantification of cellulose mutants; and alternate en- 
hancement techniques. (JGB) 


39663 (COO—4198-4) Degradation of cellulosic biomass and its 
subsequent utilization for the production of chemical feedstocks. 
Wang, D.I.C.; Cooney, C.L.; Demain, A.L.; Gomez, R.F.; Sinskey, 
A.J. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Nutrition and Food Science). Nov 1977. Contract EG-77-S-02-4198. 
241p. Dep. NTIS, PC Al1/MF AOl. 

Progress in studies on the production of reducing sugars and 
other products by Clostridium thermocellum on cellulosic biomass is 
reported. The rate of reducing sugar production using corn residue 
was found to be equal if not greater than on solka floc. Current work 
is being devoted towards elucidating discrepancies between reducing 
sugar analysis and high pressure liquid chromatography sugar analy- 
sis in order to permit accurate material balances to be completed. 
Studies are reported in further characterizing the plasmics of C. 
thermocellum and in the development of protoplasts of the same 
microorganism. A process and economic analysis for the production 
of 200 x 10® pounds (90 x 10° kilograms) per year of soluble reducing 
sugars from corn stover cellulose, using enzymes derived from 
Clostridium thermocellum was designed. Acrylic acid was produced 
in resting cell preparation of Clostridium propionicum from both B- 
alanine and from propionic acid. Results from the conversion of corn 
stover hydrolyzates to lactic acid, a precursor to acrylic acid, show 
that up to 70% of the sugars produced are converted to lactic acid. 
Efforts are proceeding to improve the conversion yield and carry 
out the overall conversion of corn stover to acrylic acid in the same 
fermentor. Results on the production of acetone and butanol by 
Clostridium acetobutylicum demonstrated the capability of the strain 
to produce mixed solvents in concentration and conversion similar to 
that achieved in industrial processes. Various studies on the produc- 
tion of acetic acid by Clostridium thermoaceticum are also reported. 


39664 (HCP/T3891—1) Preliminary economic evaluation of a 
process for the production of fuel grade ethanol by enzymatic hydroly- 
sis of an agricultural waste. (SRI International, Menlo Park, Calif. 
(USA)). Jan 1978. Contract EG-77-X-01-3891. 42p. Dep. NTIS, PC 
A03/MF AOl. 

This study concerns the preliminary economic feasibility of a 
process for converting agricultural waste (wheat straw) to fuel grade 
ethanol through enzymatic hydrolysis. A preliminary design for the 
process was developed on the basis of research concepts described in 
the literature. The base case design is for a 25 million gal/yr plant 
for 95 vol % ethanol from wheat straw. The preliminary design 
included material and energy balances and major equipment specifi- 
cations and sizing, which in turn were used for estimating the 
required capital investment. Estimates of process operating costs and 
required selling prices were based on typical industrial conditions. 
The sensitivity of product ethanol cost to changes in key operating 
variables was determined in order to indicate where future process 
—— are needed and more R and D effort is warranted. 
(JGB) 


39665 (TID—28191) Fuels from sugar crops. Third quarterly 
report. Lipinsky, E.S.; Kresovich, S.; McClure, T.A.; Lawhon, W.T. 
(Battelle Columbus Labs., Ohio (USA)). 31 Jan 1978. Contract W- 
7405-ENG-92-077. 89p. Dep. NTIS, PC A05/MF AO1. 

Substantial progress was made on both the agricultural and 
the processing aspects of this fuels from biomass research program. 
Harvesting operations were performed at all locations for both 
sugarcane and sweet sorghum. Although final yield data have not 
yet been statistically analyzed, it is apparent that large gains in total 
biomass were achieved through the introduction of narrow row 
spacing. An agronomic demonstration of sweet sorghum production 
in the Midwest was carried out. The information collected indicates 
sweet sorghum shows considerable potential in the Midwest, pro- 
vided that short season processing problems can be overcome. Total 
biomass yields reached values of 25.6 metric tons per hectare on a 
dry weight basis. Under non-irrigated conditions, it appears that 
sweet sorghum is energy self-sufficient. Laboratory work on bagasse 
drying rates was initiated. (JGB) 


39666 Vehicle operation on fuels from solar energy. Koenig, A. 
(Volkswagenwerk A.G., Wolfsburg (Germany, F.R.)). pp 603-613 of 
lst German solar energy forum. Vol. 2. Proceedings. Chapter 21: 
hydrogen technology. Bossel, U. (ed.). Muenchen, Germany, F.R.; 
DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

A number of processes for the conversion of solar energy to 
an energy form suitable for the use in vehicles has been described 
and evaluated in respect to efficiency and economy. The merely 
physical processes make relatively good use of the primary energy, 
but they are very uneconomic and they lead to fuels, which do not 
fit into our current vehicle/fuel distribution system. The processes 
via the step ‘biomass’ offer better economic conditions and more 
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appropriate fuels. In any case, all fuels from solar energy are inferior 
to fuels from fossil sources. 


39667 Perpetual decentralized fuel, feed, and chemical feedstock 
production. Landers, T. (New Life Farm, Inc., Drury, MO). pp 551- 
552 of NESEA 76: decision making in solar technology. Shaw, E. 
(ed.). Townshend, VT; New England Solar Energy Association 
(1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

An experimental farm with a 16,000 gallon biomass anaerobic 
digester is described briefly. The digester is solar heated and will 
produce methane as well as electricity and alcohol. Certain crops 
may be irrigated with digester effluent, some of which are biomass 
material for the digester. Advantages of the system are mentioned. 
(MHR) 


PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


REFER ALSO TO CITATION(S) 39381, 39382, 39384 


39668 Anodic processes at the n- and p-type GaP electrodes. 
Madou, M.J.; Cardon, F. (Ghent Rijksuniversiteit (Belgium). Lab. 
voor Kristallografie en Studie van de Vaste Stof); Gomes, W.P. 
(Ghent Rijksuniversiteit (Belgium). Lab. voor Fysische Scheikunde). 
Ber. Bunsenges. Phys. Chem.; 81: No. 11, 1186-1190(Nov 1977). 

The anodic oxidation of n- and p-GaP in different electrolyte 
was studied over a wide range of pH and of current densities by 
current—voltage and analytical methods. Six elementary charges per 
GaP ‘molecule’ were found to be used in the anodic dissolution 
prodess under all circumstances studied, a small fraction of which 
being conduction band electrons. Surface layer formation and passi- 
vating effects were observed under certain circumstances. Hole 
capture by hexacyanoferrate(II) and sulfide ions was found to occur 
and to lead to the stabilization of the GaP anode. The reactivity of 
hexacyanoferrate(II) ion towards holes at the GaP electrode is 
discussed. 


PHOTOVOLTAIC POWER PLANTS 


REFER ALSO TO CITATION(S) 39459, 39521, 39522, 39523, 
39524, 39525, 39526, 39579, 39686 


39669 (ALO—2744-13(Vol.2)) Conceptual design and systems 
analysis of photovoltaic power systems. Volume II. Systems. Revised 
final report. Pittman, P.F. (Westinghouse Electric Corp., Pittsburgh, 
Pa. (USA). Research and Development Center). Mar 1977. Contract 
EY-76-C-04-2744. 304p. Dep. NTIS, PC Al4/MF AOI. 

Conceptual designs were made and analyses were performed 
on three types of solar photovoltaic power systems. Included were 
Residential (1—10 kW), Intermediate (0.1—10 MW), and Central 
(50—1000 MW) Power Systems to be installed in the 1985 to 2000 
time period. Detailed descriptions of each of the three systems 
studied, descriptions of the necessary subsystems, and discussions of 
the interfaces between them are presented. Included also are descrip- 
tions of system performance and system cost used to perform an 
economic analysis which assesses the value of each system. 


39670 (SAN—1101/PA8-1/3) Mission analysis of photovoltaic 
solar energy conversion. Volume III. Major missions for the mid-term 
(1986—2000). Leonard, S.L.; Rattin, E.J.; Siegel, B. (Aerospace 
Corp., El Segundo, Calif. (USA). Energy and Transportation Div.). 
Mar 1977. Contract EY-76-C-03-1101-008. 216p. Dep. NTIS, PC 
A10/MF AO1. 

The results of analyses of potentially attractive applications 
for photovoltaic solar energy systems in the 1985—2000 time period 
are presented. Primary emphasis has been given to studies of central 
station power plant applications, largely because it is believed that 
photovoltaic systems will have to achieve an appreciable penetration 
of that market if they are to make a significant (1—2%) contribution 
to the nation’s energy supply by the year 2000. Earlier analyses of 
such applications have been extended in the current study in order to 
develop information on such issues as: the desirability of concentrat- 
ing systems; the feasibility and economics of using the waste heat 
available from high concentration water-cooled systems; the effect 
of geographic location and fossil fuel prices and price escalation 
rates on allowable array prices; the attractiveness of electrical stor- 
age; and the effect of relaxing utility reliability requirements. In 
order to conduct these analyses, a number of supporting activities 
were completed. 


39671 (SAND—78-7014) Regional conceptua! design and analy- 
sis studies for residential photovoltaic systems. Pittman, P.F.; Feder- 
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mann, E.F.;Stoeltzing, R.W.; McAllister, W.J.; Rittlemann, P.R.; 
Nearhoof, S. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). 
Research and Development Center). Apr 1978. Contract EY-76-C- 
04-0789. 147p. Dep. NTIS, PC A07/MF AOl. 

This preliminary report deals with the methodology of select- 
ing superior on-site photovoltaic total energy residential systems that 
could apply to most regions of the United States. Covered are the 
selection of sites representing these regions, typical insolation and 
residential electrical and thermal loads for these sites, and the means 
of utilizing these data to select the superior systems for each region. 
This entails acquisition of the best available insolation data for the 
sites selected and analysis of this data to determine a typical year for 
each site so that hour-by-hour computer analysis can be limited to 
one year for determination of the lifetime benefit of the system. A 
further requirement is the determination of electrical and thermal 
loads for each site so that the match of solar energy converted by 
the various solar energy systems to the residential load can be made 
and the solar displacement can be computed. Three levels of screen- 
ing are used to systematically eliminate those systems which offer 
less potential than the eventual superior systems. 


39672 Energy from satellites. Orbital solar power plant technical- 
ly feasible - stocktaking for the BMFT. Althans, W. VDI (Ver. Dtsch. 
Ing.) Nachr.; 31: No. 36, 32(Sep 1977). (In German). 

By order of the Federal Minister of Post an investigation was 
made to find out the technical possibilities of an orbital energy 
station and the power transmission to the earth with the help of 
microwaves. The article is an abridged version of this study. The 
following problems are discussed: Energy satellite, energy transfer, 
transport of the power station into the orbit, rentability, system 
lifetime. 


39673 (ALO—2744-13(Vol.3)(Pt.2)) Conceptual design and sys- 
tems analysis of photovoltaic power systems. Final report. Volume 
IIK(2). Technology. Pittman, P.F. (Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA). Research and Development Center). May 
1977. Contract EY-76-C-04-2744. 524p. Dep. NTIS, PC A22/MF 
AOl. 

Conceptual designs were made and analyses were performed 
on three types of solar photovoltaic power systems. Included were 
Residential (1 to 10 kW), Intermediate (0.1 to 10 MW), and Central 
(50 to 1000 MW) Power Systems to be installed in the 1985 to 2000 
time period. The following analyses and simulations are covered: 
residential power system computer simulations, intermediate power 
systems computer simulation, central power systems computer simu- 
lation, array comparative performance, utility economic and margin 
analyses, and financial analysis methodology. 


39674 Nominal cost and performance objectives for photovoltaic 
panels in nonconcentrating central station applications. DeMeo, E.A.; 
Spencer, D.F.; Bos, P.B. (Electric Power Research Inst., Palo Alto, 
CA). pp 653-657 of Twelfth IEEE photovoltaic specialists confer- 
ence. New York; Inst. of Electrical and Electronics Engineers, Inc. 
(1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A procedure is described for estimating capital costs of non- 
concentrating, flat plate photovoltaic central stations. Results ob- 
tained allow the estimation of a nominal set of cost and performance 
objectives for photovoltaic panels used in such stations. Comparisons 
with today’s perception of electric utility generation alternatives 
indicate that acceptable plant economics will probably require pho- 
tovoltaic panel efficiencies in excess of 10% and panel costs near $10 
to $20/m* It is also shown that support and wiring costs will 
probably be comparable to panel costs if economic viability is 
achieved, and that both of these costs are therefore equally impor- 
tant leverage items in reducing plant costs. However, panel efficien- 
cy is shown to be the major leverage item in reducing costs. Finally, 
it is pointed out that a principal factor affecting plant economics is 
total array cost per unit area per unit of powerplant efficiency, and 
this--in conjunction with the above objectives--leads to some impor- 
tant considerations regarding the use of optical concentration. 


39675 Solar photovoltaic conversion electric utility point of view 
and development role. Braun, G.W. pp 658-660 of Twelfth IEEE 
photovoltaic specialists conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The role of the electric utility industry in the development of 
photovoltaic conversion technology is discussed. The utility point of 
view, the economics, and the central vs point of use generation are 
considered. (WHK) 


39676 Interface design considerations for terrestrial solar cell 
modules. Ross, R.G. Jr. (Jet Propulsion Lab., Pasadena, CA). pp 801- 
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806 of Twelfth IEEE photovoltaic specialists conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The design of terrestrial solar cell modules is shaped by a 
number of constraints including the diverse needs of the variety of 
photovoltaic power applications, cost considerations, and the large 
area required to capture the sun’s distributed energy. The interplay 
of these and other factors leads to a wealth of design approaches, 
each with certain advantages and disadvantages. The importance of 
increased solar array electrical efficiency and reliability in the 
achievement of future large-scale system cost goals is discussed. 
Included are discussions of the relative performance of various array 
module designs currently on the market, together with thoughts for 
further design improvements. Specific discussions are addressed to 
module efficiency, temperature control, and series/parallel reliability 
considerations. 


39677 Cost of earth power from photovoltaic power satellite. 
Oman, H. pp 832-840 of Twelfth IEEE photovoltaic specialists 
conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

A solar power satellite, like Grand Coulee Dam, must be very 
large, delivering on Earth at least 5 GW, to be practical. Each 
satellite might have 100 km? of solar array, possibly assembled in 
low-Earth orbit, and propelled to geosynchronous orbit with electric 
thrustors. Today's space-use solar cells are too costly for this appli- 
cation, interest on the cell investment alone amounting to 50 cents 
per delivered kwh. The cells for the satellite will probably be 
derived from ERDA’s program for developing 50 cents-per-watt 
cells by 1985. Before accurate power-cost estimates can be made, the 
following analyses must be completed: (1) low-Earth-orbit or geo- 
synchronous-orbit assembly, (2) heavy lift launch vehicle optimiz- 
ation, (3) limiting or compensating radiation damage in solar cells, 
(4) type of solar cells and extent of sunlight concentration, and (5) 
what type of solar cell to develop. Operating the solar array at 20 to 
50 kV in geosynchronous orbit does not seem to be a problem. In 
low-Earth orbit plasma leakage current may constrain the operating 
voltage to not much over one thousand volts. 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 39545, 39672, 39686, 39687 


39678 Solar thermal power plants in the USA. Koehne, R. 
(Deutsche Forschungs- und Versuchsanstalt fuer Luft- und Raum- 
fahrt e.V., Stuttgart (Germany, F.R.). Inst. fuer Technische Physik). 
pp 283-295 of lst German solar energy forum. Vol. 2. Proceedings. 
Chapter 17: solar power stations. Bossel, U. (ed.). Muenchen, Ger- 
many, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The most important currently operating solar thermal power 
plants in the US are described. Two different concepts are funded: 
‘Solar Farms’ (distributed systems) for small power outputs (e.g. 
irrigation pumps) and ‘Solar Tower’ plants (central receiver systems) 
for large electric power outputs. Future projects with the aim to 
install a commercial solar power plant will be treated. 


39679 Development of solar thermal power plants. Hopmann, H. 
(Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn (Germany, 
F.R.). Unternehmensbereich Raumfahrt). pp 297-313 of Ist German 
solar energy forum. Vol. 2. Proceedings. Chapter 17: solar power 
stations. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). 
(In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Serious efforts all over the world are being made for the 
utilisation of solar energy to generate electricity and to provide high 
temperature process heat. In order to be competitive with the 
presently used sources of primary energy, the application of ad- 
vanced technologies and manufacturing processes is required. 
Todays trends of development activities are presented and the par- 
ticular aspects of solar-thermal power plants are discussed on the 
basis of selected examples. 


39680 Small solar power plant with a freon turbine. Gehrke, H. 
(Dornier-System G.m.b.H., Friedrichshafen (Germany, F.R.)). pp 
315-323 of Ist German solar energy forum. Vol. 2. Proceedings. 
Chapter 17: solar power stations. Bossel, U. (ed.). Muenchen, Ger- 
many, F.R.; DGS (1977). (In German) 
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From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Small solar power plants may be used mainly to provide 
electricity to small villages in regions which are poorly inhabited 
and rich of sun. A project is presented to develop and to test a 
prototype of a small solar power plant with an electrical output of 10 
kWsub(e). Thermal energy collected by flat plate collectors and 
parapolic throughs is converted into mechanical and subsequently 
electrical energy by means of a freon-Rankine-process. The first 
functional tests of the plant proved to be successful. 


39681 Analysis of a solar thermal, wind assisted, turboelectric 
community power system with excess heat recovery aspects. Owen, 
J.A. (Solar North, Inc., Antrim, NH). pp 553 of NESEA 76: decision 
making in solar technology. Shaw, E. (ed.). Townshend, VT; New 
England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 


CENTRAL RECEIVER 
REFER ALSO TO CITATION(S) 41061 


39682 (SAN—1108-8/1) Central receiver solar thermal power 
system. Phase 1. CDRL item 2; Pilot Plant preliminary design report. 
Volume II. System decription and system analysis. Hallet, R.W. Jr.; 
Gervais, R.L. (McDonnell Douglas Astronautics Co., Huntington 
Beach, Calif. (USA)). Oct 1977. Contract EY-76-C-03-1108. 534p. 
(MDC-G—6776(Vol.2)). Dep. NTIS, PC A23/MF A0O1. 

An active system analysis and integration effort has been 
maintained. These activities have included the transformation of 
initial program requirements into a preliminary system design, the 
evolution of subsystem requirements which lay the foundation for 
subsystem design and test activity, and the overseeing of the final 
preliminary design effort to ensure that the subsystems are operation- 
ally compatible and capable of producing electricity at the lowest 
possible cost per unit of energy. Volume II of the Preliminary 
Design Report presents the results of the overall system effort that 
went on during this contract. The effort is assumed to include not 
only the total system definition and design but also all subsystem 
interactions. 


39683 (SAN—1109-8/2) Solar Pilot Plant, Phase I. Preliminary 
design report. Volume II. System description and system analysis. 
CDRL item 2. (Honeywell, Inc., Minneapolis, Minn. (USA). Energy 
Resources Center). 1 May 1977. Contract EY-76-C-03-1109. 686p. 
Dep. NTIS, PC A99/MF AOl1. 

Portions of document are illegible. 

Honeywell conducted a parametric analysis of the 10-MW(e) 
solar pilot plant requirements and expected performance and estab- 
lished an optimum system design. The main analytical simulation 
tools were the optical (ray trace) and the dynamic simulation 
models. These are described in detail in Books 2 and 3 of this volume 
under separate cover. In making design decisions, available perform- 
ance and cost data were used to provide a design reflecting the 
overall requirements and economics of a commercial-scale plant. 
This volume contains a description of this analysis/design process 
and resultant system/subsystem design and performance. 


39684 (SAN—1109-8/6) Solar Pilot Plant, Phase I. Preliminary 
design report. Volume IV. Receiver subsystem (CDRL item 2). (Hon- 
eywell, Inc., Minneapolis, Minn. (USA). Energy Resources Center). 
1 May 1977. Contract EY-7-C-03-1109. 292p. Dep. NTIS, PC A13/ 
MF AOl. 

The Honeywell receiver subsystem design uses well estab- 
lished fossil technology and consists of a cavity receiver housing, a 
steam generator, a cavity barrier, piping, and a support tower. The 
steam generator absorbs the redirected solar energy from the collec- 
tor subsystem and converts it to superheated steam which drives the 
turbine. The receiver is adequately shielded to protect personnel and 
equipment. A cavity barrier is lowered at night to conserve heat and 
expedite startup the following day. This volume contains the subsys- 
tem design and methodology and the correlation with the design and 
performance characteristics of the SRE steam generator which was 
fabricated and successfully tested during the program. 


39685 (SAND—77-8763) Issues and methodology for the selec- 
tion of a conceptual design for a solar central receiver pilot plant. 
Skinrood, A.C. (Sandia Labs., Livermore, Calif. (USA)). 1978. Con- 
tract EY-76-C-04-0789. 14p. (CONF-780425—2). Dep. NTIS, PC 
A02/MF AOI. 

From Symposium on solar-thermal power stations; Cologne, 
F.R. Germany (12 Apr 1978). 

The selection process developed to recommend a conceptual 
design for the solar central receiver pilot plant to be built at 
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Barstow, California is described. Included are the key selection 
issues and their significance. 


DISTRIBUTED COLLECTOR 
REFER ALSO TO CITATION(S) 39688 


TOTAL ENERGY AND HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 39671, 39673 


39686 (ALO—3786-2) Institutional applications of solar total 
energy systems. Third quarterly report. (Resource Planning Asso- 
ciates, Inc., Washington, D.C. (USA)). 31 Jan 1978. Contract EG- 
71-C-04-3768. 75p. Dep. NTIS, PC A04/MF AOl1. 

Estimates are presented of the availability of land for solar 
total energy (STE) systems. The investigation of the external deci- 
sion processes that affect an STE system choice was continued. The 
STE system/utility interface was examined, presenting regional 
time-of-day pricing scenarios and estimates of backup rates. The 
possible effects that the financial community could have on STE 
market penetration was considered. Regional and sectoral energy- 
use profiles were developed. These profiles served as a basis for 
simulating yearly system performance on an hourly basis to estimate 
system costs and savings. Preliminary conceptual designs were de- 
veloped for both thermal and photovoltaic STE systems. Refined 
system designs and detailed capital cost and performance estimates 
for the optimized designs are presented. (MHR) 


39687 (SAND—77-2075C) Solar total-energy large-scale experi- 
ment at Shenandoah, Georgia. Hunke, R.W. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 14p. (CONF- 
780425—1). Dep. NTIS, PC A02/MF AO1. 

From Symposium on solar-thermal power stations; Cologne, 
F.R. Germany (12 Apr 1978). 

The background, goals, objectives, and status of the solar 
total-energy system (STES) currently in preliminary design and 
planned for operation at Shenandoah, GA, in February 1981, are 
outlined. 


39688 (SE—3986-1) Solar total energy system: large scale ex- 
periment. Phase II. Conceptual design. Final technical progress report 
77-266. Hartman, C.D. (Acurex Corp., Mountain View, Calif. 
(USA). Aerotherm Div.). Sep 1977. Contract EG-77-C-04-3986. 
275p. Dep. NTIS, PC Al2/MF AOl. 

A conceptual design of a solar total energy system for a 
Knitwear factory in Shenandoah, Georgia was completed. A key 
design objective is to maximize the cost effectiveness of collected 
solar energy while using it to supply at least 60 percent of the total 
annual energy requirements of the plant. Through evaluation of 
diverse concepts, one design was found which can meet this objec- 
tive within the limited land area available at the construction site. 
The design features a distributed solar energy receiver system with 
sun-tracking parabolic trough collectors oriented north-south, two 
toluene Rankine cycle turbogenerators, absorption cycle and vapor 
compression cycle water chillers, and high temperature oil/rock bed 
storage reservoirs. One turbogenerator at a minimum meets the solar 
energy system’s own demand for electricity with heat rejected from 
this turbine used to generate steam for the factory. When additional 
solar energy is available, the additional electricity and heat from this 
turbine drives the vapor compression and absorption chillers to 
produce cold water for the plant's air-conditioning system. The 
second turbogenerator is designed to convert solar energy to elec- 
tricity for the plant at maximum efficiency. Multiple control modes 
provide versatility for experimental load simulations. 


39689 Solar thermal power plants. Simon, M. (Maschinenfabrik 
Augsburg-Nuernberg (M.A.N.) A.G., Muenchen (Germany, F.R.). 
Abt. Neue Technologie, Sonnenenergieprojekte). p 339-347 of Ist 
German solar energy forum. Vol. 2. Proceedings. Chanter 17: solar 
power stations. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS 
(1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

In view of the world’s limited reserves of conventional 
sources of energy, solar energy plants are gaining in importance. 
Besides the development of flat collectors for heating water and 
large central solar tower plants for the generation of electricity, with 
ratings of 1-100 MW, M.A.N. is also intensively engaged in the 
development of small solar thermal power plants with ratings of 15 
to 500 kW. The overall efficiency of such plants increases consider- 
ably if the waste heat produced is used for refrigeration or for 
desalinization of sea water. 


39690 Total energy systems. Seitz, H. (Fachhochschule Olden- 
burg (Germany, F.R.)). pp 459-470 of Ist German solar energy 





SEPT. 15, 1978 


forum. Vol. 2. Proceedings. Chapter 19: wind energy. Bossel, U. 
(ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The possibility of local, complete and self sufficient energy 
supply systems for residences is investigated using the example of a 
family residence in the Oldenburg area, which is supplied with wind 
and solar power. Using wind data, collected during a long period of 
time we discuss the size of wind turbines and storage systems. From 
the small fluctuation of the energy available yearly, we conclude 
that this renewable source has high reliability. Various systems build 
out of solar collectors, wind turbines, electric and heat storage 
systems are calculated. The frequency of charge and discharge 
operations of a storage system is examined. 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 40721, 40724 


39691 (ALO—3723-76/3) Open cycle ocean thermal energy con- 
version: a preliminary engineering evaluation. Final report. Watt, 
A.D.; Mathews, F.S.; Hathaway, R.E. (Colorado School of Mines, 
Golden (USA). Dept. of Engineering Physics). 31 Dec 1977. Con- 
tract EY-76-S-04-3723. 132p. Dep. NTIS, PC A07/MF AOl1. 

The following subjects are covered: physical environment, 
system layout, warm water loop, turbine/generator, cold water loop, 
system performance and cost, and areas of major uncertainty. 


(MHR) 


39692 (PNL—2605) Literature review of the saturation state of 
seawater with respect to calcium carbonate and its possible signifi- 
cance for scale formation on OTEC heat exchangers. Morse, J.W.; de 
Kanel, J.; Craig, H.L.,Jr. (Miami Univ., Fla. (USA). Rosenstiel 
School of Marine and Atmospheric Sciences). 5 Apr 1978. Contract 
EY-76-C-06-1830. 50p. Dep. NTIS, PC A03/MF AO1. 

An investigation of available data on the saturation state of 
seawater with respect to calcium carbonate and its possible signifi- 
cance for scale formation on Ocean Thermal Energy Conversion 
(OTEC) heat exchangers has been carried out. Pertinent oceanogra- 
phic data is lacking at or near potential OTEC sites for the calcula- 
tion of the degree of saturation of seawater with respect to calcium 
carbonate. Consequently, only “extrapolated” saturation values can 
be used. These indicate that near surface seawater is probably 
supersaturated, with respect to the calcium carbonate phases calcite 
and aragonite, at all potential OTEC sites. The deep seawater that 
would be brought to the surface at the potential Atlantic Ocean sites 
is also likely to be supersaturated with respect to calcium carbonate. 
The deep seawater at the potential Pacific Ocean sites may be 
slightly undersaturated. The fact that OTEC heat exchangers will be 
operating in seawater, which is supersaturated with respect to cal- 
cium carbonate, means that if nucleation of calcite or aragonite 
occurs on the heat exchanger surfaces, significant growth rates of 
calcium carbonate scale may be expected. The potential for calcium 
carbonate nucleation is highest at cathodic metal surface locations, 
which are produced as the result of aluminum corrosion in seawater. 
Consequently, corrosion and scale formation may be closely related. 
What the possible effects of biofouling may be on this process are 
not known. 


39693 (PNL—2606) Catalog information on the performance of 
aluminum in sea water. Wagner, R.H.; Bonewitz, R.A. (Aluminum 
Co. of America, Alcoa Center, Pa. Alcoa Labs.). 5 Apr 1978. 
Contract EY-76-C-06-1830. 193p. Dep. NTIS, PC A09/MF AOIl. 

To help evaluate aluminum alloys for OTEC heat exchanger 
tubes data on the performance of aluminum in surface and deep sea 
water has been assembled and computer cataloged. Pitting and 
crevice corrosion proved to be the types of attack that predominat- 
ed. The cataloged data are the results of many static tests conducted 
under natural conditions of marine fouling, hence, they must be used 
carefully in qualifying aluminum for OTEC purposes. These data 
can serve the OTEC program best as a basis for selecting aluminum 
alloys that appear promising as candidates for further evaluation. 
The aluminum alloys 5052 and Alclad (7072) 3003 fall into this 
category. Available service histories also proved inadequate for 
qualifying aluminum alloys for the OTEC application, but they do 
support the selection of Alclad (7072) 3003 as a tubing alloy worthy 
of further consideration. Performance data covering areas of investi- 
gation peculiar to OTEC power plants is needed to permit a firm 
decision for or against aluminum alloy tubes. 


39694 (TID—27815/2) Ocean thermal energy conversion: test 
facilities study. Volume 2. Test facility requirements, energy utiliza- 
tion, and integrated test program. Final report. (TRW Systems and 
Energy, Redondo Beach, Calif. (USA)). Sep 1976. Contract EY-76- 
C-03-1158. 352p. Dep. NTIS, PC A16/MF AOl1. 
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Requirements were developed for both landbased and sea- 
based test facilities to test critical OTEC heat components. Various 
energy-intensive industrial processes applicable to OTEC have been 
examined, and an integrated test program developed. These require- 
ments are integrated into several concepts for both landbased and 
seabased test facilities which could be used to test this hardware. 
Also included is an energy utilization study in which several energy 
intensive industries were examined to determine which appeared to 
be optimal from both a technical and economic viewpoint. A de- 
scription is also included of an integrated test program for heat 
engine hardware as a suggested approach to the overall OTEC 
experimental programs. 


39695 (TID—27950) OTEC thermal resource report for Hawaii. 
(Ocean Data Systems, Inc., Monterey, Calif. (USA)). Oct 1977. 
Contract EG-77-C-01-4028. 61p. Dep. NTIS, PC A04/MF AOl. 
Most probable monthly temperature profiles from surface to 
1500-meter depths were developed for eight one-degree latitude- 
longitude squares off Hawaii for Ocean Thermal Energy Conversion 
(OTEC) purposes. These ocean areas are characterized by remark- 
~ homogeneous temperature conditions and small variability at all 
ann In particular, a temperature differential (AT) in excess of 
C exists betweeen the surface layer and the 1000-meter depth and 
oe entire year in several of the areas. An inventory summary is 
included of the temperature observations available in the area, as 
well as overall bathymetric information. The monthly temperature 
data are provided in tabular form and as plots AT versus depth for 
each latitutde-longitude square. All soundings and analyses are being 
delivered to the National Oceanographic Data Center (NODC) to be 
maintained in an OTEC file. A separate annex to this report contains 
detailed bathymetry, complete data inventories, locator plots of all 
observations and results of intermediate analysis. 


39696 ‘Storage meeting’ of SSES and DGS. ‘Heating with sun 
III’ in Freiburg/Breisgau: a success of German/Swiss cooperation. 
Urbanek, A. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 6, 57- 
60(Nov 1977). (In German). 

From Conference on solar heating III -storage; Freiburg im 
Breisgau, Germany, F.R. (8 - 9 Nov 1977). 


SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 40724, 40726 


39697 Solar energy use in Austria. State of the art, development 
and application - already more than 500 plants in operation. Urbanek, 
A. Mitteilungsbi. Dtsch. Ges. Sonnenenergie; 2: No. 6, 13-23(Nov 
1977). (In German). 

The article presents a survey of solar energy utilization activi- 
ties in Austria. Up to the end of 1976, there were about 100 solar 
plants for water, swimming pool and space heating in operation in 
Austria. By the end of 1977 it might be some 500. Details of 
promoted research programs and of research institutes are supple- 
mented by a number of plants already in operation. Meteorological 
data for Austria are presented. 


39698 Heating with sun. R.A.S.; 31: No. 12, 700(1976). (In 
German). 


39699 Barriers to the commercialization of solar technology. 
Shaw, R.W. Jr. (Booze, Allen, Hamilton, and Douglas, Inc., Bethes- 
da, MD). pp 121-135 of NESEA 76: decision making in solar 
technology. Shaw, E. (ed.). Townshend, VT; New England Solar 
Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The commercialization problem is discussed generally and 
then the specific barriers to commercialization identified in market 
research are described. (MHR) 


39700 Solar energy applications for the arid areas, Chatel, B. 
(United Nations Office of Science and Technology, New York). pp 
525-531 of NESEA 76: decision making in solar technology. Shaw, 
rise Townshend, VT; New England Solar Energy Association 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Some information and conclusions are presented from a fact- 
finding mission on possible applications of solar energy to the most 
urgent problems of the drought-stricken countries in the South of 
Sahara (Sahel): Senegal, Gambia, Mauritania, Upper Volto, Mali, 
and Niger. Goethermal, wind power, and conventional energy 
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sources are mentioned by location. The following solar applications 
are discussed briefly: water heaters, stills, food dryers and grinders, 
cooling, cookers, windmills, pumping underground water, and elec- 
tricity. (MHR) 


SPACE HEATING AND COOLING 


REFER ALSO TO CITATION(S) 39688, 39789, 39844, 39849, 
39852, 40616, 40727, 40731, 40732, 40734, 40804, 40805, 40809, 
40822, 40836, 40837, 40842 


39701 (AED-Conf—76-622-000) Heat and to cool with Sun: but 
how. (Clima Commerce International, Karlsruhe (Germany, F.R.)). 
26 Oct 1976. 43p. (In German). (CONF-7610129—1). Dep. NTIS 
(US Sales Only), PC A03/MF AOl1. 

From Symposium on heating and cooling with sun - but how; 
Baden-Baden, F.R. Germany (26 Oct 1976). 

Included are short summaries of ten papers dealing with solar 
heating and cooling. (DG) 


39702 (AED-Conf—77-263-005) Using the heat pump for solar 
energy utilization. Bruno, R.; Brombach, U.; Hermann, W.; Klinken- 
berg, K.; Knabben, H. (Philips Forschungslaboratorium G.m.b.H., 
Aachen (Germany, F.R.)). 1977. 29p. (In German). (CONF- 
770999—1). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From Conference on heat pumps; Essen, F.R. Germany (27 
Sep 1977). 

In solar energy utilization, there are two problems which 
have often been mentioned before: To use the solar energy taken up 
by the collector, it must be kept at a minimum temperature whic 
depends on the heating system used. Secondly, the greatest demand 
for heating energy does not coincide with the highest supply of solar 
energy. These problems may be reduced by high-efficiency collec- 
tors, larger storage capacities, and better insulation of storage sys- 
tems; another possible remedy is the integration of a heat pump into 
the collector-storage system. The effects of these two solutions are 
calculated for the case of service water heating and studied in an 
experiment for the case of combined heating and service water 
heating. In addition, the utilization of solar energy for cooling of 
buildings is discussed—also with the aid of a theoretical systems 
analysis. For this, a system for combined heating, service water 
heating and cooling is studied which incorporates an absorption heat 
pump operated with solar energy. The experimental findings were 
obtained in the Philips experimental house in Aachen in 1975/76. 
Apart from the experimental studies, dynamic simulation programs 
have been developed at the Philips research laboratories in Aachen. 
With these programs, it will be possible to calculate the time/ 
thermal behavior of energy systems. 


39703 (BNL—50704) Survey of absorption cooling technology in 
solar applications. Auh, P.C. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Jul 1977. Contract EY-76-C-02-0016. 125p. Dep. 
NTIS, PC A07/MF AO1. 

A comprehensive survey of the current state of the absorption 
cooling technology has been conducted. This survey discusses the 
basic and applied absorption cooling/heating technology, analyses 
the current state of the art including the discussion of limitations and 

ible solutions, identifies areas where promising developments are 
indicated, lists the current products and activities of the absorption 
industry, and presents the current RD and D efforts of the U.S. 
te eam The main subjects covered in the survey are as follows: 
rinciples of absorption cooling technology (NHs-H2O cycle and 
H,0-LiBr Cycle), Adaptation of absorption cooling technology for 
solar cooling applications, Thermal performance of absorption cool- 
ing units, Comparison of NH3-H2O absorption with H2O-LiBr ab- 
sorption, Commercially available solar absorption units, General 
trends of the absorption cooling industry toward solar application, 
Absorption cooling system performance in actual installations, Limi- 
tations of absorption cooling technology, Solar-powered absorption 
heat pumps, and U.S. ERDA activities relating to solar absorption 
cooling. The treatment of the subjects is intended to be basic and 
comprehensive in order that the general readers may understand the 
current aspects of absorption technology in solar cooling applica- 
tions. 36 references. 


39704 (DOE/NASA/TM—78152) Solar heating and cooling 
commercial demonstration program: some early problems and results. 
Middleton, R.L. (National Aeronautics and Space Administration, 
Huntsville, Ala. (USA). George C. Marshall Space Flight Center). 
Jan 1978. 30p. Dep. NTIS, PC A03/MF AOl1. 

The origination of the Solar Heating and Cooling Commer- 
cial Demonstration Program by the Energy Research and Develop- 
ment Administration and the subsequent activities of the Marshall 
Space Flight Center of the National Aeronautics and Space Admin- 
istration in the technical evaluation of proposals, contracts defini- 
tions, and program management details are defined and discussed. 
During the period from initial site selection to present, a significant 
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amount of experience has been gained which should be published to 
assist others in avoiding these problems. The significant problems are 
summarized in both technical and management aspects of the pro- 
gram. It is concluded that the program has significantly stimulated 
additional solar effort by the program participants. It is also conclud- 
ed that the use of conventional construction industry organizations 
with design/competitive bid procedures and standards has main- 
tained a cost effective program. 


39705 (EPRI-ER—712) Phoenix House: solar-assisted heat 
pump system evaluation. Final report, March 1978. Jardine, D.M.; 
Jones, D.W. (Kaman Sciences Corp., Colorado Springs, Colo. 
(USA)). Mar 1978. 73p. Dep. NTIS, PC A04/MF AO1. 

Three areas of importance to the electric utilities are ad- 
dressed, which relate to their interfacing with solar heating and 
cooling systems and other heating and cooling system applications. 
The work centers on the solar and electric as systems and 
testing and their electric system interfacing on the Phoenix Project 
in conjunction with the City of Colorado Springs municipal utility. 
First, the thermal load itself is demonstrated to be dynamic and to 
change characteristics as residential buildings age. Remedial meas- 
ures are recommended to minimize the impact of these dynamic 
characteristics to the electric utility. Second, the performance char- 
acteristics of an operational ground-coupled thermal energy storage 
system linked to Auid-cooled solar collectors and a series liquid-to- 
air heat pump are analyzed. The MITAS code is used as the analysis 
tool to develop validated operational temperature boundary heat 
transfer coefficients for the storage system. Seasonal performance 
data generated at the Phoenix Project is used for a validation basis. 
Third, the impact on the City Utility's electric system is developed 
for connecting various types of solar and electric-heating systems in 
various quantities from 1978 through 1984. The main impact state- 
ment centers on the average cost per kWh of generating and 
delivering electric power to all classes of customers when the 
heating systems are connected in various quantities. Traditional 
future power-supply study techniques are employed. Detailed infor- 
mation is provided on heating-system load factors, and their impact 
on the utility's electric system load factor. A preferred system is 
defined for use with the electric utility that employs seasonal thermal 
energy storage and a series-connected heat pump for both heating 
and cooling loads. It is demonstrated that the solar collector require- 
ments of the preferred system is a function of climate. 


39706 (LA—7115-PR) Solar energy research at LASL. Progress 
report, July 1, 1976—September 30, 1977. Bankston, C.A.; Neeper, 
D.A. (comps.). (Los Alamos Scientific Lab., N.Mex. (USA)). Apr 
1978. Contract W-7405-ENG-36. 116p. Dep. NTIS, PC A06/MF 
AOl. 

The work of the Solar Energy Group (Q-11) of the Los 
Alamos Scientific Laboratory (LASL) during the period July 1976 
through September 1977 is reported. The Group provided technical 
support to ERDA, performed research on solar collectors, and 
carried out systems studies on both active and passive systems. In 
addition, significant accomplishments occurred in the group’s solar 
air-conditioning and mobile/modular solar home projects. 


39707 (LA-UR—78-1158) Passive testing at Los Alamos. Bal- 
comb, J.D.; McFarland, R.D.; Moore, S.W. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 6p. (CONF- 
780337—3). Dep. NTIS, PC A02/MF AOl. 

From 2. national passive solar conference; Philadelphia, PA, 
USA (15 Mar 1978). 

The testing program directed toward the evaluation of pas- 
sive solar heating concepts is described. The Los Alamos Scientific 
Laboratory is monitoring 15 passive solar heated buildings, all in the 
private sector, and all but one in northern New Mexico. The purpose 
is to evaluate a wide variety of passive solar heating concepts under 
similar conditions. The buildings are described, but few results are 
yet available. Results from passive solar heated test rooms at Los 
Alamos are presented. Of a total of 14 test rooms, data are presented 
for nine, for both a sunny day and a cloudy day. These include two 
water walls; five Trombe walls, one vented and the others unvented, 
one plain; two with night insulation, Beadwall and night shade; and 
one with multiple glazings; two direct gain rooms, one plain and one 
with a three-layer roll-down shade; and an air convective loop. The 
characteristics of the rooms are described and tentative conclusions 
are drawn from some of the data. 


39708 (LA-UR—78-1159) Simple empirical method for estimat- 
ing the performance of a passive solar heated building of the thermal 
storage wall type. Balcomb, J.D.; McFarland, R.D. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 
8p. (CONF-780337—2). Dep. NTIS, PC A02/MF AO1. 

From 2. national passive solar conference; Philadelphia, PA, 
USA (15 Mar 1978). 

Two methods are presented for estimating the annual solar 
heating performance of a building utilizing a passive thermal storage 
wall of the Trombe wall or water wall type with or without night 
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insulation and with or without a reflector. The method is accurate to 
+-3% as compared with hour-by-hour computer simulations. 


39709 (NP—23067) Design and development of a solar powered 
air-conditioning system. Technical Memorandum No. 46. McAlindon, 
J.J.; Saluja, S.N.; Missenden, J. (Polytechnic of the South Bank, 
London (UK)). Nov 1977. 48p. Dep. NTIS (US Sales Only), PC 
A03/MF AOl. 

The need for utilization of solar energy is discussed and the 
design, specification and theoretical operation of a solar powered air 
conditioning system are described. It comprises focussing type solar 
collectors linked to a lithium bromide-water vapor absorption unit 
serving a small building of 200 m? floor area with an average 
summer cooling load of 4.6 kW and a mean winter heating load of 
3.4 kW situated in the London area. Integrated with the solar air 
conditioning plant is an 11,000 1 hot storage tank which simulates 
conditions of constant solar energy supply. The system is shown to 
be 42% efficient when comparing cooling effect produced to inci- 
dent solar radiation and to have a capital cost 40% greater than a 
conventionally powered air conditioning system. Provision is made 
also for solar heating of domestic hot water and running costs are 
minimal; the system produces eighty times its input of non-renewable 
energy. 


39710 (NP—23100) Solar house of the Eindhoven University of 
Technology. Hamaker, J.; Hoekstra, H.C.A.; van Koppen, C.W.J.; 
van Wolde, J.T.T. (Technische Hogeschool Eindhoven (Nether- 
lands)). 1977. 32p. Dep. NTIS (US Sales Only), PC A03/MF AOIl. 

The components of the solar heating system are described, as 
well as the adaptations in the house design to take care of the solar 
system. The research program and measuring system and the per- 
formance of the solar heating system are included. (MHR) 


39711 (PB—27359592) HUD residential solar economic perform- 
ance model: program DECK. Model-simulation. Reiger, A.; Groome, 
L. (Department of Housing and Urban Development, Washington, 
D.C. (USA). Energy, Building Technology, and Standards Div.). 
Jun 1977. mag tap. Department of Housing and Urban Development, 
Washington, DC. 

This item includes the source code and data file for the HUD 
Residential Solar Economic Performance Model. The model is an 
interactive computer program that permits analysis of a wide range 
of residential solar energy applications for actual conditions of 
location, housing type, market economics, and other economic or 
financial factors. Output is provided in a number of report formats 
oriented to different users. The program can be used to access the 
economics of both single and multi-family solar applications. The 
user is given flexibility in specifying either a small basic set of inputs 
or a large number of individual items. The program supplies average 
or best-estimate default values for input items not known or readily 
available to the user. Available documentation includes a Users 
Manual and Programmers Manual...Software Description: This pro- 
gram is written in the Fortran IV programming language for imple- 
mentation on a UNIVAC 1108 computer using the EXEC 8 operat- 
ing system. A minimum of 30K words of core storage is needed to 
successfully use the system. 


39712 Market chances of solar plants up to 1985. Two million 
households will use solar energy - the number at the end of 1977 gone 
up thirty times. Gernhardt, U. Mitteilungsbi. Dtsch. Ges. Sonnenener- 
gie; 2: No. 6, 12, S6(Nov 1977). (In German). 

The article makes a forecast on the market chances for solar 
plants up to 1985. The theoretical potential for solar plants amounts 
to about 8 million units (one- and two-family houses) and for 
swimming pools to 300,000 units. Extrapolation figures say that in 
1985 some 2 million households will meet a considerable proportion 
of their energy requirements for water and space heating with solar 
energy. 


39713 Solar house Hoehenkirchen. Converting an experimental 
facility into a commercial system. Grallert, H. Mitteilungsbl. Dtsch. 
Ges. Sonnenenergie; 2: No. 6, 47-48(Nov 1977). (In German). 

The article presents results of the utilization of solar energy 
for supplying one-family houses. The experiment covered 11/2 years. 
After the investigations were completed, a series-manufactured solar 
plant was installed. A technical description of this plant is presented. 
Experience gained so far shows that there can be a saving of 55% in 
heating fuel oil. 


39714 First solar-heated workshop in Austria. In Gallneukirchen 
up to 8,000 | liquid gas is saved annually with 48 m? collector surface. 
Mittasch, E. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 6, 
39(Nov 1977). (In German). 

The concept of a solar-heated workshop is described. The 
collector surface has 48 m*. The basement under the floor with a 
storage capacity of 100 m® serves as a store. Water is heated via a 
solar boiler with 500 | contents. The plant cost all in all DM 35,000. 
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It has been calculated that it will make a saving 8,000 kg liquid gas 
possible. 


39715 Collectors on a pergola. Solution for an installation at a 
later date in the solar house Wettringen. Waltermann, R. Mittei- 
lungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 6, 50-5i(Nov 1977). (In 
German). 

In order to save fuel oil, a solar collector plant was installed 
in a one-family house equipped with a conventional oil heating. The 
plant serves for space heating and for water heating. Technical 
details are presented of the flat plate collectors and heat storage. The 
control equipment of the plant is described as well. 


39716 Philips experimental house: results and experiences. 
Bruno, R.; Hermann, W.; Hoerster, H.; Kersten, R.; Klinkenberg, K. 
(Philips Forschungslaboratorium G.m.b.H., Aachen (Germany, 
F.R.)). pp 3-10 of 1. Deutsches Sonnenforum. Bd. 1. Tagungsbericht. 
Kapitel 1: Sonnenhaeuser. Bossel, U. (ed.). Muenchen, Germany, 
F. R: DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Within the energy research program of the Federal Republic 
of Germany a study has been made on measures of energy conserva- 
tion and the utilization of solar energy in buildings. The goal of this 
experimental and theoretical study was to evaluate various measures 
of reducing the energy needs of buildings. 


39717 Performance of the Zero Energy House in Denmark. 
Esbensen, T.V.; Korsgaard, V. (Danmarks Tekniske Hoejskole, 
Lyngby. Laboratoriet for Varmeisolering). pp 11-24 of 1. Deutsches 
Sonnenforum. Bd. 1. Tagungsbericht. Kapitel 1: Sonnenhaeuser. 
Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

This paper describes the performance of the Zero Energy 
House project during the period 1976-77. With energy conservation 
arrangements such as well-insulated construction, mobile insulation 
of the windows, and heat recovery in the ventilating system, the heat 
requirement for space heating was calculated to be 2,300 kWh per 
year. During the winter period 1976/77 the heat requirement, how- 
ever, was measured to be 5,800 kWh. The main reason for this 
difference is an unintentional infiltration and a larger rate of me- 
chanical ventilation than originally calculated. The solar heating 
system consists of a 42 m? flat-plate solar collector and a seasonal 
water storage tank with a capacity of 30 m* This system was 
dimensioned to cover the heat requirement for space heating and hot 
water supply during the whole year. Due to a very small amount of 
solar radiation last winter and due to the larger heat requirement for 
space heating, the solar heating system has covered only about 43% 
of the heat requirement. 


39718 Junkers Tritherm-House. Kragl, W.; Scharf, F. (Bosch 
(R.) G.m.b.H., Stuttgart (Germany, F.R.)). pp 25-42 of 1. Deutsches 
Sonnenforum. Bd. 1. Tagungsbericht. Kapitel 1: Sonnenhaeuser. 
Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The demonstration house, belonging to the Robert Bosch 
GmbH Junkers Division, serves the pu of developing and 
testing heating-systems which use self regenerating heat sources. It is 
destined mainly for optimizing the components of the Tritherm- 
heating-system. This system exploits, besides electricity, mainly the 
two self regenerating sources of environmental energy, sun and air, 
and with a lower consumption, fuel as a third source of energy 
which is independent of public utility networks. 


39719 Experience with the Zimmermann solar home at Feld- 
kirch/Vorarlberg. Milborn, G. (Innsbruck Univ. (Austria)). pp 43-49 
of 1. Deutsches Sonnenforum. Bd. 1. Tagungsbericht. Kapitel 1: 
Sonnenhaeuser. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS 
(1977). (in German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The project described here has the goal of demonstrating the 
usefulness of solar energy installations in a normal 2-family home. 
The project is being carried out by the group Solarkonsult-Feld- 
kirch, Austria, in cooperation with the Institute for Physics/Tech- 
nology at the University of Innsbruck. Support has also come from 
the Ministry for Science and Research. 


39720 Let's not go into super-technology when solar energy, 
really, is that simple. Moser, P. (Solar-Technik A.G., Biel (Switzer- 
land)). pp 51-58 of 1. Deutsches Sonnenforum. Bd. ‘. Ta gungsber- 
icht. Kapitel 1: Sonnenhaeuser. Bossel, U. (ed.). Muenchen, Ger- 
many, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 
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Solartechsup((R)) has designed and sucessfully applied simple 
solar systems - for direct heating of pools and hot water as well as 
homes - no chemicals as anti-corrosion and anti-freeze needed...nor 
heat exhangers. 


39721 Models for the analysis of the thermal behaviour of solar 
energy systems. Bruno, R.; Kersten, R. (Philips 
Forschungslaboratorium G.m.b.H., Aachen (Germany, F.R.)). pp 
61-64 of 1. Deutsches Sonnenforum. Bd. 1. Tagungsbericht. Kapitel 
2: Dynamische Simulation. Bossel, U. (ed.). Muenchen, Germany, 
F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Various methods for calculating the performance of solar 
energy systems are described. These methods differ one from the 
other in both mathematical complexity and the way in which the 
weather data and user profiles are defined. These methods are 
compared on the basis of accuracy, computer run time and difficulty 
in setting up the program. It was found that a considerable simplifi- 
cation of methods could be achieved in terms of programming and 
run time which nevertheless gave excellent results of the system’s 
performance over time periods such as a month or a year. However, 
when information is required on the short-time response of an 
energy system then it is necessary to use more exact and time 
consuming programs. 


39722 Design and economy of solar space and service water 
heating systems. Krinninger, H. (Fachhochschule Muenchen (Ger- 
many, F.R.). Fachbereich Versorgungstechnik). pp 103-111 of 1. 
Deutsches Sonnenforum. Bd. 1. Tagungsbericht. Kapitel 3: 
Brauchwassererwaermung. Bossel, U. (ed.). Muenchen, Germany, 
F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The use of energy for space and water heating is of great 
significance for the economy, since over 40% of the total end energy 
consumption in the Federal Republic of Germany is in the house- 
hold sector. This p _ treat the design and the economics of solar 
systems appropriate for space and water heating. 


39723 Optimal complete system with new type storage unit for 
solar water heating. Mueller, B. (VAMA G.m.b.H. und Co. K.G., 
Hildesheim (Germany, F.R.)). pp 113-122 of 1. Deutsches Sonnen- 
forum. Bd. 1. Tagungsbericht. Kapitel 3: Brauchwassererwaermung. 
Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The combination of high-grade components in any installation 
still provides no guarantee of an optimal system. A complete system, 
tested in the works and found to be optimal, is being introduced. 
Particular attention was paid to the design of the storage unit, 
because this has a decisive influence on the operating efficiency of 
the installation. 


39724 Heat pump assisted solar space and water heating at Hotel 
Hudemuehle, Hodenhagen. Laroche, R. (Laroche (R.) Ingenieurbera- 
tung, Duesseldorf (Germany, F.R.)). pp 165-175 of 1. Deutsches 
Sonnenforum. Bd. 1. Tagungsbericht. Kapitel 4: Sonderanwendun- 
gen von Flachkollektoren. Bossel, U. (ed.). Muenchen, Germany, 
F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The Hotel Hudemuehle is no research or demonstration 
object. Within the bounds of technology and meteorology the owner 
and his architect decided to install a heat pump-assisted solar system 
for a complete supply of energy under economic conditions. Prereq- 
uisites were the consequent application of low temperature technol- 
ogies for the entire heating and hot water system, as well as an 
excellent thermal insulation and a sensible window design. To 
anyone interested this house may serve as an example for a wise and 
thrifty utilization of electrical energy. 


39725 Solar air conditioning. Gupta, M.C. (Indian Inst. of Tech., 
Madras). pp 209-216 of 1. Deutsches Sonnenforum. Bd. 1. Tagungs- 
bericht. Kapitel 5: Kuehlen mit Sonnenenergie. Bossel, U. (ed.). 
Muenchen, Germany, F.R.; DGS (1977). 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Solar air conditioning is attractive in the sense that peak solar 
radiation occurs at the same time when space cooling need is 
greatest. A method of creating comfort air conditioning by chemical 
dehumidification and evaporative cooling is presented. An absorbent 
solution is used to dehumidify the room air and the weak solution is 
regenerated in a flat plate type solar collector-cum-regenerator. 


39726 Solar cooling for air-conditioning. Loewer, H. (Fach- 
hochschule Giessen (Germany, F.R.)). pp 217-218 of 1. Deutsches 
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Sonnenforum. Bd. 1. Tagungsbericht. Kapitel 5: Kuehlen mit Son- 
nenenergie. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS 
(1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 


39727 Utilization of solar energy in multi-storied city dwellings. 
Kurz, C. (Technische Univ. Hannover (Germany, F.R.). Abt. fuer 
Architektur); Schmidt, D. pp 441-450 of 1. Deutsches Sonnenforum. 
Bd. 1. Tagungsbericht. Kapitel 10: Solararchitektur. Bossel, U. (ed.). 
Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

There are a lot of experiments on the use of alternative 
energy for heating plants and useful water in one family houses. But 
a big part of the population still depends in living in multi-story 
houses in city centers. Renters usually have no motivation to save 
heating costs or prevent the waste of energy by using modern 
knowledge about building houses. The norms of the social housing 
construction show, that even the legislator does not respect the 
alternative way of using energy. The undeveloped inquiry and the 
lack of new experiments provoked us to show the problems concern- 
ing this by planning a model experiment. 


39728 Energy conserving construction and utilization of a resi- 
dential home. Loebbecke, W. pp 451-458 of 1. Deutsches Sonnen- 
forum. Bd. 1. Tagungsbericht. Kapitel 10: Solararchitektur. Bossel, 
U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

In Stedesand, near Niebuell, a single family home is being 
constructed which has solar heating and a heat pump. In this paper 
the factors which enter into the overall project, in order to obtain 
optimal relationships, will be presented. 


39729 Solar energy systems and industrialized building fabrica- 
tion. Weber, H. (Institut fuer Industrialisierung des Bauens, Han- 
nover (Germany, F.R.)). pp 459-471 of 1. Deutsches Sonnenforum. 
Bd. 1. Tagungsbericht. Kapitel 10: Solararchitektur. Bossel, U. (ed.). 
Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The combination of solar energy utilization and buildings 
brings up the question of the conditions for integration. Invariably 
this brings up, in turn, the question of affinity, i.e. the compatibility, 
and the prerequisites, under which a determination of the compatible 
building elements is possible. The application of solar energy in 
construction will go forward in a step-wise fashion and have an 
ever-larger effect on function, form, construction, and industrial 
manufacture of buildings. An analogy exists between the fundamen- 
tals and the industrialization of building fabrication, and the use of 
solar energy. 


39730 Advantages of low temperature heating systems with 
regard to heating comfort, thermodynamics and energy supply. 
Scheuchl, R.W. (Tour und Andersson (TA) G.m.b.H., Graefelfing 
(Germany, F.R.); Tour und Andersson (TA) G.m.b.H., Muelheim an 
der Ruhr (Germany, F.R.)). pp 491-511 of 1. Deutsches Sonnen- 
forum. Bd. 1. Tagungsbericht. Kapitel 11: 
Niedertemperaturheizungen. Bossel, U. (ed.). Muenchen, Germany, 
F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

With appropriate low temperature heating systems one can 
utilize solar energy for heating purposes. For the selection of proper 
systems it is necessary to know the physical, thermo-physiological 
and thermodynamical fundamentals and to consider them when 
heating systems are planned. Generalized and superficial rules of 
thumb will inevitably lead to planning errors which may result in a 
loss of energy supply advantages of solar heating systems. 


39731 Electronic components in solar technology. Lamkewitz, F. 
pp 107-115 of Ist German solar energy forum. Vol. 2. Proceedings. 
Chapter 14: control systems. Bossel, U. (ed.). Muenchen, Germany, 
F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

In the installation of solar equipment, various electronic com- 
ponents are used. The requirements on the electronics for various 
system switching possibilities are shown, and the theoretical solu- 
tions are described. In particular, the question of overall control 
versus regulation is discussed. As a practical example a modern, 
inexpensive regulator is presented. An example with pictures shows 
construction details for the various components. 


39732 Simple control circuit for temperature differences using 
diodes. August, W.; Weik, H. (Fachhochschule Luebeck (Germany, 
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F.R.). Fachbereich Angewandte Naturwissenschaften). pp 131-140 
of 1st German solar energy forum. Vol. 2. Proceedings. Chapter 14: 
control systems. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS 
(1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Today, it is general practice to apply PTC or NTC sensors in 
the temperature control unit of solar heating systems. However, it 
appears to be more advantageous to use diodes as temperature 
sensors because of their outstanding properties: excellent linearity of 
the temperature coefficient (2 my/k per Si-diode); therefore simple 
circuit, feasible to set up with standard electronic components and 
thus inexpensive; no or negligible interference when using parallel 
systems; high working temperature (up to 130°C). A control unit is 
described, utilizing six Si-diodes in series as temperature sensors; the 
resolution of the unit is found to be better than 1.5%. 


39733 Control concept of Arbonia. Does the solar circuit flow 
adjustment make sense. Ulli, E. (Arbonia A.G., Arbon (Switzer- 
land)). pp 141-148 of Ist German solar energy forum. Vol. 2. 
Proceedings. Chapter 14: control systems. Bossel, U. (ed.). Muen- 
chen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

As an introduction the parameters of heat transmission in the 
Arbonia-Multisol-Collectors and in a heat exchanger are discussed. 
When operating the heat flow of the collectors and of the heat 
exchangers is practically the same, as well as the rise and the drop of 
temperatures. With a computer it can proved that any reduction of 
the quantity of heat transmitter fluid circulating in the system leads 
to a drop of the energy gain. 


39734 Solarheating and measures of security. Wenzel, H. (Tech- 
nischer Ueberwachungs-Verein Bayern e.V., Muenchen (Germany, 
F.R.)). pp 151-162 of Ist German solar energy forum. Vol. 2. 
Proceedings. Chapter 15: safety aspects. Bossel, U. (ed.). Muenchen, 
Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Solar heaters are not only supposed to be protectet from frost 
but also from overheating and untolerable overpressure. In case 
these plants are run in commercial range, the steam boiler regulation 
as well as the rules for prevention of accidents of the ‘pressure tank’ 
can be used. A norm design is in preparation, for the security of solar 
heating plants, forseeing simplifying conditions refering to the two 
rules mentioned above. The basic ideas of this norm are the inherent 
strength of these plants, the ability of biological decomposition of 
the transmitting medium, as well as the possibility to install these 
plants by local heating technicians and fitters. 


39735 Safety requirements for solar heating systems: consider- 
ations from a practical point of view. Breuer, K. (Zentralverband 
Sanitaer-, Heizungs- und Klimatechnik, St. Augustin (Germany, 
F.R.)). pp 163-172 of Ist German solar energy forum. Vol. 2. 
Proceedings. Chapter 15: safety aspects. Bossel, U. (ed.). Muenchen, 
Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Certainly, safety requirements will become necessary for solar 
heating systems. For the novel solar technology one should first 
define all recognizeable boundary conditions whithin which the 
development will take place. This is attempted in this work. As a 
result it can be postulated that presently no standards or laws exist 
which can be applied directly to solar systems. In contrast, it may 
serve the issue if the technological maturing of solar technology can 
proceed without legal restrictions. 


39736 Vacation homes near the sea with solar and wind energy 
utilization. Hagen, H. pp 449-458 of Ist German solar energy forum. 
Vol. 2. Proceedings. Chapter 19: wind energy. Bossel, U. (ed.). 
Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The goal of this study was to consider the utilization of a 
combination of solar and wind energy for vacation homes, in order 
to achieve energy autonomy and yet to provide a minimum room 
temperature level, with 100% of the heating loads for short time 
periods being supplied even in the winter. This would increase the 
value of these homes. A main consideration here was to develop an 
adequate architecture associated with solar and wind energy utiliza- 
tion. 


39737 Clouded progress: an evaluation of the HUD Residential 
Solar Energy Program. Stanton, T.H.; Gabriel, S.; Maier, P.L. Con- 
tract EX-76-A-29-1020. Washington, DC; Center for the Study of 
Respective Law (22 Nov 1976). 64p. (TID—28250). TIC. 

The purpose of the HUD residential solar demonstration 
program is discussed including the Congressional mandate, the posi- 
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tion of the Office of Management and Budget, the program goal of 
ERDA and HUD, and concludes that water heating demonstrations 
should predominate in the program. The HUD program implementa- 
tion is discussed including R and D activities, market development 
activities and demonstration activities in the field. Conclusions and 
recommendations are presented. (MHR) 


39738 Solar plant as a preheater. Positive results with Austrian 
experimental house. Turnheim, G. (Vereinigte Metallwerke Ransho- 
fen-Berndorf A.G., Braunau-Ranshofen (Austria); Vienna Univ. 
(Austria). Inst. fuer Physikalische Chemie). Sanit. - Heizungstech.; 
No. 10, 625-627(1976). (In German). 

In 1975, several solar plants for the preparation of heating 
water and service water and for swimming pool heating were taken 
into operation for the first time. The awkward long-term storage 
problem was avoided in such a way, that the planners saw solar heat 
not as the main but as a supplementary energy. In periods without 
sun it merely serves to preheat the boiler water and the warm water. 
The article describes a plant of this kind for a one-family house. 


39739 Making use of the chances offered by the sun. The planner: 
decisions between national economical viability and economical non- 
viability in business. Interviews on solar techniques. Sanit. - Heizung- 
stech.; 41: No. 12, 807-812(1976). (In German). 


39740 Problem of use of solar energy. Specific features of radia- 
tive, heat, and mass transfer in solar installations. Baum, V.A. (Phy- 
sico-Technological Inst., Ashkhabad, USSR). pp 45-54 of Future 
energy production systems. Heat and mass transfer processes. 
Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; 
Hemisphere Publishing Corp. (1976). 

The processes of heat and mass exchange play a dominant 
role in the operation of most solar installations. The results obtained 
in the Physical Technical Institute of the Academy of Sciences of 
the Turkmen SSR on heat and mass exchange in some solar installa- 
tions are presented. Concentration of solar radiation and heat and 
mass exchange with a view to improving temperature conditions in 
dwelling houses of hot dry climate are discussed. (WHK) 


39741 Non-conyentional incentives for the adoption of solar 
energy building designs. Feldman, S. (Clark Univ., Worcester, MA). 
pp 41 of NESEA 76: decision making in solar technology. Shaw, E 
(ed.). Townshend, VT; New England Solar Energy Association 
(1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 


39742 How to become a solar contractor. Hoffman, J.; Pitney, S. 
(Alternate Energy Systems, Plymouth, MA). pp 109-110 of NESEA 
76: decision making in solar technology. Shaw, E. (ed.). Townshend, 
VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 


39743 Case history study for design of an energy conserving, 
solar heated building. Dubin, F.S. (Dubin-Bloome Associates, New 
York). pp 247 of NESEA 76: decision making in solar technology. 
Shaw, E. (ed.). Townshend, VT; New England Solar Energy Asso- 
ciation (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 


39744 Cost effective energy balanced solar dwellings for New 
England. Minges, J.S. (Minges Associates, Inc., Farmington, CT). pp 
303-304 of NESEA 76: decision making in solar technology. Shaw, 
E. (ed.). Townshend, VT; New England Solar Energy Association 
(1976). 

From |. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 


39745 Solar assisted heat pump system utilizing air and water 
collectors. Schiff, M. (Energy Shelter Co., Shokan, NY). pp 433-434 
of NESEA 76: decision making in solar technology. Shaw, E. (ed.). 
Townshend, VT; New England Solar Energy Association (1976). 
From |. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 
See CONF-760657—. 
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39746 Energy and economic performance of wind and solar 
heated houses. Cromack, D.; Darkazalli, G.; Heronemus, W.; 
McGowan, J. (Univ. of Massachusetts, Amherst). pp 533 of NESEA 
76: decision making in solar technology. Shaw, E. (ed.). Townshend, 
VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 


39747 Absorption cycle solar heat pump. Jakus, K.; Tsai, K. 
(Univ. of Massachusetts, Amherst). pp 479-485 of NESEA 76: deci- 
sion making in solar technology. Shaw, E. (ed.). Townshend, VT; 
New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The absorption cycle solar heat pump is modeled on a digital 
computer and its feasibility and thermodynamic performance are 
studied under different operating conditions. It appears that as long 
as the heat exchangers in the system are 100 percent efficient the 
COP of the solar heat pump is around 1.9. (MHR) 


39748 NESEA 76: decision making in solar technology. Shaw, E. 
(ed.). Townshend, VT; New England Solar Energy Association 
(1976). 577p. (CONF-760657—). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

Eighty-one papers are included. Two papers appeared previ- 
ously as CONF-760657-1 and CONF-760657-2. Two papers, “Expe- 
riences with the Clivers—Multrum and Mull—Toa Mouldering Toi- 
lets in Northern Manitoba,” and ‘Thriftchanger Heat Recovery 
Fireplace” were not abstracted. Separate abstracts were prepared for 
seventy-seven papers. (MHR) 


39749 Climate maintenance contracting: bridging the confidence 
gap in the solar market. Dayton, D.S. (Technical Development 
Corp., Boston). pp 91-108 of NESEA 76: decision making in solar 
technology. Shaw, E. (ed.). Townshend, VT; New England Solar 
Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

A novel contracting scheme is explored for building customer 
confidence in solar energy installations while establishing a depend- 
able distributor network for manufacturers. The “climate mainte- 
nance contract” (CMC) is simple in concept: An entrepreneur offers 
to supply potential customers with all their heat, hot water, and air 
conditioning needs for a period of years, for a monthly payment 
guaranteed to stay substantially below the cost of conventional 
alternatives (oil, gas, and/or electricity). The entrepreneur then 
buys, installs, and services the most efficient and reliable solar 
energy components available, modifies the facility as practical for 
energy conservation, and takes over the supplying of conventional 
energy as needed. As time goes on, the escalating cost of fossil fuels 
and the advancing state of the solar art combine to provide a 
sufficient margin to earn a good return on the entrepreneur's invest- 
ment. The major problems in implementing such arrangements and 
the effects are discussed. 


39750 Is solar heating cost effective in England. Littler, J.G.F. 
(Univ. of Cambridge, Eng.). pp 111-113 of NESEA 76: decision 
making in solar technology. Shaw, E. (ed.). Townshend, VT; New 
England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Total installed costs on new or old buildings of aerogenera- 
tors, of solar collectors for water heating, or water and space heating 
with limited storage, or with interseasonal storage and of many 
conservation measures such as heat recovery from hot water or 
vented air are calculated. It is shown that the installation of collec- 
tors on south facing roofs or walls without long term storage, is 

resently cost-effective if fossil fuel prices rise at 5 percent pa, a 
igure which is optimistic in the UK. However, long term storage is 
not economic unless the price of the tank itself (rather than installa- 
tion or insulation costs) can be brought down. 
39751 Minimum energy building's first winter. Misuriello, H.; 
McClenahan, D. (State Univ. of New York, Albany). pp 115-118 of 
NESEA 76: decision —- in solar technology. Shaw, E. (ed.). 
Townshend, VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Through a special grant from the New York State Legisla- 
ture, a solar heated Minimum Energy Building was constructed at 
the Atmospheric Sciences Research Center, State University of New 
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York at Albany. Design precedents, building construction and 
system operation are discussed. After evaluating the first winter's 
performance, it was concluded that the design concepts of monolith- 
ic structure, massive insulation, structural thermal storage and effi- 
cient solar collectors are valid and provide a method for implement- 
ing solar space heating in cold climates. 


39752 Department of Defense residential solar heating demon- 
stration program. Marshall, M.M. (Dept. of Defense, Washington, 
DC); Meyer, W.; Fleming, J.; Wormser, E.M.; Watson, D. pp 143- 
145 of NESEA 76: decision making in solar technology. Shaw, E. 
(ed.). Townshend, VT; New England Solar Energy Association 
(1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

A program to select commercially available solar heating and 
water heating booster systems and adapt these systems for use in 50 
selected military family housing units (35 new and 15 existing) at 
various locations throughout the Continental United States is re- 
viewed briefly. (MHR) 


39753 Programmable energy control. Adaniya, G.; Morley, R. 
(Sunkeeper Control Corp., Andover, MA). pp 149-152 of NESEA 
76: decision making in solar technology. Shaw, E. (ed.). Townshend, 
VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The programmable energy control (PEC) system uses pro- 
grammable microprocessors and electronic control technology com- 
bined in a package which may be applied to systems by HVAC 
technicians and adapted or modified on site by the installer. A 
learning test-bed system was designed and installed in a residence in 
Long Island using existing components. (MHR) 


39754 Development of a new air—liquid combination collector 
for 12 month operation. Schwolsky, R. (Sunrise Solar Services, 
Johnson, VT). pp 187-191 of NESEA 76: decision making in solar 
technology. Shaw, E. (ed.). Townshend, VT; New England Solar 
Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

It is proposed to combine two already established absorber 
design, the corrugated air absorber and Thomason Trickle Absorber, 
the economic value of the solar system by increasing the solar load 
factor. This combination uses the air phase for main load space 
heating, and the trickle phase for supplemental water heating. Each 
phase works seasonally-air phase in winter, water heating in summer. 
There is thus no freeze protection required. (MHR) 


39755 Systematic methodology of solar energy design. Chiang, 
R.N.S.; Adams, S.A. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg). pp 235-237 of NESEA 76: decision making in solar 
technology. Shaw, E. (ed.). Townshend, VT; New England Solar 
Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Decisions which must be made in solar design as well as the 
level at which they must be made (client, architect, or engineer) are 
discussed. Approaches to aid in these decisions are presented. 
(MHR) 


39756 Solar energy collection utilizing a heat pump. Dixon, R.; 
Haley, C.; Palmer, B.; Jakus, K. (Univ. of Massachusetts, Amherst). 
pp 245-246 of NESEA 76: decision making in solar technology. 
Shaw, E. (ed.). Townshend, VT; New England Solar Energy Asso- 
ciation (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

It has been shown analytically that a solar augmented heat 
pump system could offer significant energy savings over convention- 
al solar collection operating in the Northeastern U.S. climate. As a 
first step in obtaining practical experience with such systems a vapor 
cycle solar heat pump has been constructed and operated on the 
Amherst campus of the University of Massachusetts. The purpose of 
the project was to obtain realistic measurements of the coefficient of 
performance and collector panel efficiency as function of the panel 
operating temperature. 


39757 Design I solar house. Eggen, A.C.W. (K.T. Lear Asso- 
ciates, Inc., Manchester, CT). pp 249-259 of NESEA 76: decision 
making in solar technology. Shaw, E. (ed.). Townshend, VT; New 
England Solar Energy Association (1976). 
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From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The 26’ x 32’ house is built on a slab with 50 tons of stone for 
heat storage underneath. The passive elements of the solar heating 
system are sliding glass doors and a greenhouse/solarium. The active 
solar collector is part of the steeply sloped south roof. Black painted 
extended surface sheet metal is separated from the Homasote roof 
deck by wood batten strips. Single fiberglass glazing, flexibly sealed 
to 4’ wide pressure treated wood frames goes over the sheet metal 
collector. Air is blown through the passage formed by the top of the 
roof deck and the bottom of the sheet metal. The collector areas is 
450 ft? Other features of the systems are described and shown. 
(MHR) 


39758 Computer simulated performance and cost comparison of 
active vs. passive solar heating systems. Fraker, H. Jr.; Glennie, W.L. 
(Princeton Univ., NJ). pp 261-262 of NESEA 76: decision making in 
solar technology. Shaw, E. (ed.). Townshend, VT; New England 
Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The annual heating performance of a typical flat-plate liquid 
collector system was compared with two “passive” solar heating 
systems, a roof pond with movable insulation/reflector and a mas- 
sive south facing wall with movable insulation/reflector. The first 
costs of the three systems were compared with their performance in 
order to arrive at a cost and effectiveness comparison. It was an 
assumption of the research that hour by hour computer simulation of 
different collector/storage systems performance provides an effec- 
tive quantitative basis for making qualitative design decisions. 


39759 New method for solar system simulation: methodology and 
results. Heldt, R.W. (G.K. Associates, Auburndale, MA). pp 263-266 
of NESEA 76: decision making in solar technology. Shaw, E. (ed.). 
Townshend, VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

A system model is described for a solar heating system that 
offers a useful level of sophistication in a dynamical simulation and is 
also economical of computer time. The simulation is based on an 
analytic solution of the system equations of motion which is used to 
propagate the state of the system over time intervals of up to 15 
hours. The general method is applicable to a broad class of solar 
system designs. 


39760 Limitations and uses of sophisticated computer-oriented 
design techniques for buildings utilizing solar heating. McCullen, B. 
(Sunstructures, Inc., Ann Arbor, MI). pp 289-291 of NESEA 76: 
decision making in solar technology. Shaw, E. (ed.). Townshend, 
VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Some of the limitations of the use of detailed computer-aided 
design methods in ae solar heating systems into buildings are 
explored. A number of different design procedures are explored and 
the level of design sophistication needed to implement them is 
analyzed. An example is outlined. (MHR) 


39761 On-site energy sources as determinants of form and mate- 
rials in cold climate architecture. MacMath, R.; Kelly, E.J. (Sunstruc- 
tures, Inc., Ann Arbor, MI). pp 293-294 of NESEA 76: decision 
making in solar technology. Shaw, E. (ed.). Townshend, VT; New 
England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Domes, A-frames, and the trapezoidal form of Project Ouro- 


boros in Minnesota are discussed briefly from an energy viewpoint. 
(MHR) 


39762 Glazed area, insulation and thermal mass in passive solar 
design. Michal, C.J. (Total Environmental Action, Inc., Harrisville, 
NH). pp 295-302 of NESEA 76: decision making in solar technol- 
ogy. Shaw, E. (ed.). Townshend, VT; New England Solar Energy 
Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

An analytical study of the interrelationships between the 
various design parameters of simple passive solar heated structures 
under steady-state conditions leads to some observations that suggest 
some guidelines for preliminary design. An increase in overall insula- 
tion demands a corresponding increase in internal thermal mass, if 
temperature extremes are to be avoided. Increased ambient tempera- 
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tures or reduced interior temperatures also should be combined with 
increases in thermal mass under conditions of steady solar absorp- 
tion. High interior temperature fluctuations may permit less thermal 
mass, and result in faster heat release, but overall storage perform- 
ance is reduced. Optimal thermal mass based on quantity of glazed 
area will vary with changes in allowable space temperature and 
insulation techniques. 


39763 Attached solar greenhouse design with insulating shutters 
and thermal mass storage. Scully, D. (Total Environmental Action, 
Harrisville, NH). pp 305-309 of NESEA 76: decision making in solar 
technology. Shaw, E. (ed.). Townshend, VT; New England Solar 
Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

A design is presented for a solar heated greenhouse (to be 
built adjacent to an existing building), with limited glazing area, 
insulating shutters, and water thermal mass contained in both Kall- 
wall water-tubes and 55 gallon drums. Thermal mass sizing takes 
into account simultaneous heat loss and heat gain over a selected 
day. 


39764 Incremental solar heating for houses. Watson, D.; Bro- 
berg, F.N. Jr. pp 313-326 of NESEA 76: decision making in solar 
technology. Shaw, E. (ed.). Townshend, VT; New England Solar 
Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Six approaches to solar house heating—from domestic water 
heating to large capacity space heating—are compared in four 
representative northern climates (Pittsburgh, Hartford, Denver and 
Williston, N.D.). Assuming current solar technology performance 
and installation costs and conventional financing, the rate of fuel cost 
escalation is shown to be the most critical variable in establishing the 
relative economic merit of the solar heating alternatives compared. 
Given moderate but uncertain fuel cost rises, an incremental ap- 
proach to solar design is proposed, whereby small solar heating 
systems are installed initially for domestic water heating and for 
auxiliary space heating, but with provision made in the design for 
larger capacity solar heating which may become economically justi- 


fied in the future, depending on improved solar technology or higher 
fuel costs. 


39765 Retrofitting homes for solar energy. Scully, D.; Anderson, 
B. (Total Environmental Action, Inc., Harrisville, NH). pp 328-333 
of NESEA 76: decision making in solar technology. Shaw, E. (ed.). 
Townshend, VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The contents of the booklet on retrofitting is described and 
three sample pages are shown. (MHR) 


39766 Skytherm North experimental. Anderson, B. (Total Envi- 
ronmental Action, Inc., Harrisville, NH). pp 334-336 of NESEA 76: 
decision making in solar technology. Shaw, E. (ed.). Townshend, 
VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The Skytherm type of solar heating system was retrofitted to 
an old farmhouse in New Hampshire. The attic floor is covered with 
black water bags ten inches deep. The south sloping surface of the 
attic was converted to Beadwall removable insulation. (MHR) 


39767 Update of the Tyrrell house. Anderson, B. (Total Envi- 
ronmental Action, Inc., Harrisville, NH). pp 337-341 of NESEA 76: 
decision making in solar technology. Shaw, E. (ed.). Townshend, 
VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Total Environmental Action, Inc., has been involved in the 
design and construction of four solar houses which use concrete 
walls with insulating devices on the exterior as the principal solar 
collector. Two of these projects use "Beadwall,” one uses a roller 
shade like device made of mylar, and the fourth has a greenhouse as 
a buffer zone between the concrete wall and the outdoors. Two of 
these houses have been through a full year of operation. The other 
two are just completed. This is an updated version of a paper given 
at the 1975 ISES Conference in Los Angeles on the Tyrrell House in 
Bedford, New Hampshire, a house which uses "Beadwall” as the 
exterior insulating mechanism. 


39768 Report on performance of the Acorn solar heated house for 
the winter of 1975—1976. Hapgood, W.; Bemis, J.R. pp 343-351 of 
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NESEA 76: decision making in solar technology. Shaw, E. (ed.). 
Townshend, VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Design features and operating characteristics of a 1400 ft? 
house with 418 ft? of flat plate collectors, and 2400 gallon water 
storage are revie’. ed. (MHR) 


39769 Two working solar homes by Black River Construction. 
Bryan, A.D. (Black River Construction Co., Albany, VT). pp 353- 
354 of NESEA 76: decision making in solar technology. Shaw, E. 
(546) Townshend, VT; New England Solar Energy Association 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Two solar homes designed and constructed for private clients 
in Vermont are discussed briefly. One is an active system using air as 
the heat transfer medium. The other is a passive system incorporat- 
ing a drum wall. (MHR) 


39770 Assessment of solar heated buildings and collectors. Con- 
verse, A.O. (Dartmouth Coll., Hanover, NH). pp 355-372 of 
NESEA 76: decision making in solar technology. Shaw, E. (ed.). 
Townshend, VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The installations being tested are summarized. There are six 
buildings and three hot water systems, and they cover a variety of 
designs. Performance data obtained from the first three installations 
is reported and a method of computer simulation is described that 
was indended for use to provide a standard method of estimating 
year-long performance to be used in comparing the various designs. 


39771 Report on two 100% solar-heated houses in Waltham, 
Massachusetts. Hyman, M. Jr. (Solar Heat Corp., Arlington, MA). 
| hag y: of NESEA 76: decision making in solar technology. 

w, E. (ed.). Townshend, VT; New England Solar Energy Asso- 
ciation (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

A small (12’ x 12’) solar test house was built with 150 ft? of 
flat plate solar collectors. In the basement was a 3,300 gallon well 
insulated storage pool. The performance data of this test house is 
discussed. The second house is a 3-bedroom Cape Cod style with 
2300 ft? of living space. It has 1200 ft? of solar panels on the south- 
facing roof and a 16,000 gallon storage pool. The fuel savings of this 
system are analyzed and related to the solar heat portion of the 
house. The same data is analyzed based on halving the number of 
square feet of collector panels. (MHR) 


39772 Kelbaugh house. Kelbaugh, D. pp 391-396 of NESEA 76: 
decision making in solar technology. Shaw, E. (ed.). Townshend, 
VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

An architect's first-hand experience of designing, building and 
occupying a Trombe-type solar heated and cooled house in Prince- 
ton, N.J. is reported. The house's design and first winter's perform- 
ance are described. Four problems are listed with corrective meas- 
ures to be taken as well as several other suggested refinements. The 
system's cost, annual savings and amortization are reported and 
finally its advantages and disadvantages. The Appendices include the 
heating and cooling diagram, plans, sections, elevations and photo- 
graphs of the house. 


39773 Passive solar systems: a new look. Kimball, G.W. (G.K. 
Associates, Auburndale, MA). pp 397-410 of NESEA 76: decision 
making in solar technology. Shaw, E. (ed.). Townshend, VT; New 
England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The results are presented of a recent study, in which a 
number of passive designs have been analyzed to predict their long 
term performance and their installed costs. Performance has been 
analyzed using a digital computer simulation with Blue Hills, Massa- 
chusetts weather data. Cost data has been developed through con- 
ventional construction estimating techniques. A general review of 
passive solar collection, discussion of computerized analysis tech- 
niques, consideration of cost-performance tradeoffs and some gener- 
al conclusions are considered. 
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39774 Decade 80 solar house. McLaughlin, J.W. (Copper De- 
velopment Assoc., Inc., Amesbury, MA). pp 423-426 of NESEA 76: 
decision making in solar technology. Shaw, E. (ed.). Townshend, 
VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

CDA's Decade 80 Solar House has been completed in 
Tucson, Arizona. Containing 3400 square-feet of living space, the 
house is a one-story, three bedroom, dwelling with a pool and a 
small guest wing. It is designed to receive 75 percent of its cooling 
and 100 percent of its heating from the sun. The house faces south 
and incorporates solar panels on the south-sloping part of the roof. 
The energy collected by the solar panels is stored in a thermal 
storage tank and used as required for house heating, domestic hot 
water and house cooling via an absorption air conditioning system. 
A conventional hot water heater also is part of the system to provide 
supplementary energy on a standard basis when sufficient solar 
energy is not available. A separate set of solar panels for swimming 
pool heating is integrated with the guest wing roof. The guest wing 
roof slopes approximately 40° to favor swimming pool heating 
during spring and fall. The house roof slopes at approximately a 27° 
angle to favor summer cooling. 


39775 Buildings: proving the Solar Staircase (TM). Complete 
passive solar heating present status. Saunders, N.B. pp 427-432 of 
NESEA 76: decision making in solar technology. Shaw, E. (ed.). 
Townshend, VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The objective has been a building that is 100 percent solar 
heated with any energy needed for operation or control coming 
from a free source and with light and ventilation also naturally 
supplied to the extent that they are available with changes of 
weather and passage of time. The first cost of the building to be no 
more than that of a conventionally heated building and the solar 
heated building to be the more comfortable of the two. The fabrica- 
tion of the special solar components to be feasible in a garage, by an 
unskilled workman, from readily available materials, with inexpen- 
sive tooling, by following simple instructions, and to be erectable by 
two men using simple hand tools. The fifth building constructed 
under this program is called SAUNDERS SOLAR SHANTY (TM) 
and uses the SOLAR STAIRCASE (TM) SYSTEM. This is a 12’ by 
12’ test structure in its present form and is now standing on the 
grounds of the Cambridge School of Weston. This appears to be the 
smallest size of structure which can meet all the objectives. The 
design sequence is to start with a thoroughly insulated building, open 
the pitch of the roof and the wall to the south to the maximum 
extent allowable without overheating in the winter, put the SOLAR 
STAIRCASE (TM) SYSTEM into the overhead area, select materi- 
als that will make all the surfaces no more expensive than conven- 
tional house surfaces, and then work out the detailing. The engineer- 
ing test building has been closed-in since March 7th and progressive- 
ly tightened up and more fully insulated since then. The performance 
has been close to that predicted. A mean internal temperature of 
70°F over a more-or-less normal week of weather with only two of 
the three roof panels installed seems to indicate adequate design 
margins. 


39776 Solar systems with water-to-air heat pump auxiliary units. 
Wormser, E.M. (Wormser Scientific Corp., Stamford, CT). pp 451- 
465 of NESEA 76: decision making in solar technology. Shaw, E. 
(ed.). Townshend, VT; New England Solar Energy Association 
(1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Design and construction of a solar heating and hot water 
system with an auxiliary water-to-air heat pump unit has been 
completed for a single family dwelling of 1,400 ft? living space 
located on the eastern shore of Delaware. The solar system consists 
of a pyramidal optics concentrating unit of 330 ft? of aperture. Four 
copper flat plate collectors 3’ x 8’ each are mounted at the focus of 
the concentrator. The solar heated water is stored in a concrete 
storage tank of 800 gallons capacity. If the water in the storage tank 
is 100°F and 50°F the hot water is used to supply the water-to-air 
heat pump where it is upgraded to air above 100°F. The heat pump 
has a C.O.P. of between 2.5 and 3.0. Hence, using the heat pump, 
solar heat supplies 60 percent to 66 percent of the energy. The 
system has recently become operational and results of its perform- 
ance should be available. A similar system has been designed for a 
four townhouse condominium located in Columbia, S.C. where 
pyramidal optics units are mounted on only two of the four town- 
houses, and four water-to-air heat pumps are fed from a central 
storage reservoir. 
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39777 Solar heating commercial greenhouses. Wilson, G.E.; 
Price, D.R.; Froehlich, D. P. (Cornell Univ., Ithaca, NY). pp 493-494 
of NESEA 76: decision making in solar technology. Shaw, E. (ed.). 
Townshend, VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Methods of reducing heat losses and/or saving heat from 
solar radiation are discussed. (MHR) 


39778 Solar modulator: a novel approach for controlling direct 
solar gain in architectural applications. Andrejko, D.A. (Massachu- 
setts Inst. of Tech., Cambridge). pp 500-504 of NESEA 76: decision 
making in solar technology. Shaw, E. (ed.). Townshend, VT; New 
England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

New building materials for solar applications are discussed, 
such as solar storage tiles and transparent insulation. The solar 
modulator is described which incorporates a series of horizontal 
louvers and a gearing mechanism as its two basic components. The 
solar modulator prototype is still a conceptual model. (MHR) 


39779 Solar powered greenhouses. Gillett, D.A. (Kalwall Corp., 
Manchester, NH). pp 536-550 of NESEA 76: decision making in 
solar technology. Shaw, E. (ed.). Townshend, VT; New England 
Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

A review of the literature and preliminary economic analysis 
showed the technical and economic feasibility of incorporating ther- 
mal mass in the form of Kalwall’s Solar Battery Collector Storage 
Tubes into greenhouses to increase the percentage of solar heat and 
save fuel. Three greenhouses were constructed and tested, demon- 
strating the concept. Additional improvements can be made through 
the use of constant air circulation and some venting to control 
daytime over-heating. (MHR) 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 39460, 39688, 39845 


39780 (CONF-770140—, pp 149) Role of the Cooperative Exten- 
sion Service. Hall, M.D. (Illinois Cooperative Extension Service, 
Macomb). Oct 1977. 

From National solar grain drying conference; Champaign, IL, 
USA (11 Jan 1977). 

In Solar grain drying conference proceedings. 


39781 (ORO—S5119-1) Application of solar energy to continuous 
belt dehydration. Final report. Phase I. Wagner, R.H. (Trident Engi- 
neering Associates, Inc., Annapolis, Md. (USA)). 25 Apr 1977. 
Contract EY-76-C-05-5119. 189p. Dep. NTIS, PC A09/MF AOl. 

The preliminary design of a solar energy system for installa- 
tion at the Gilroy Foods dehydration plant in Gilroy, California is 
covered. The rationale which led to the selection of the preferred 
system as well as the reasons for rejecting other candidate systems 
are presented. Section I describes the existing dehydration process at 
Gilroy, presents the energy requirements, discusses the results of the 
analyses of candidate solar collectors, discusses the results of the 
analyses of applying solar energy to different locations in the dehy- 
dration process, describes the selected system in detail, and presents 
the management organization and the schedule for the completion of 
Phase II, Fabrication and Installation, and Phase III, Operation, 
Analysis, and Evaluation. Section II contains the cost estimate for 
the system and an economic analysis. Bids and estimates are based on 
December 1976 prices. Section III consists of preliminary plans and 
specifications for selected parts of the system. 


39782 (ORO—5122-1) Final design report for application of solar 
energy to industrial drying of soybeans. Fisher, P.N. (Teledyne 
Brown Engineering, Huntsville, Ala. (USA). Systems Div.). 28 Feb 
1977. Contract EY-76-C-05-5122. 376p. Dep. NTIS, PC A17/MF 
AOl. 

A study of the application of solar energy to drying soybeans 
was conducted with two principal objectives: (1) the preliminary 
design of a solar heating system for retrofitting on an existing 
industrial drying process and (2) the evaluation and demonstration of 
the effectiveness of such a system. The Gold Kist, Inc. extraction 
plant at Decatur, Alabama, was chosen as the demonstration site. 
This plant employs three large continuous flow dryers for storage 
and for processing. The solar system that has been designed consists 
of 672 Solaron air collectors to temper the airflow into the existing 
dryer(s). The 1,215 m? (13,104 ft?) of collection area are expected to 
supply about 3. 9 TJ/yr (3.7 x 10° Btu/yr) representing about 27,000 
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gal of No. 5 fuel oil currently used in the drying operations. Since 
the solar system contributes about 6 percent of the annual energy 
consumption for one dryer, no thermal energy storage system will be 
required. Interface with the existing facility is simply accomplished 
by three ducts which perforate the dryer house and inject solar 
heated air into dryer inlet airflow; there is no mechanical coupling 
between the dryers and the solar ducting system. A data acquisition 
system that provides data in several different forms has been de- 
signed to evaluate system performance. Manufacturers’ data verified 
and extended by computer simulations and analysis indicate that the 
solar collectors of the solar drying system will operate at an essen- 
tially constant annual efficiency (some 52 percent). Additional analy- 
ses indicate that, with the solar drying system, the time-varying 
nature of the solar energy input will have no undesirable impact on 
the operation of the nominal bean drying process. 


39783 (ORO—5124-1) Textile drying using solarized cylindrical 
can dryers to demonstrate the application of solar energy to industrial 
drying or dehydration processes: Phase I. Final report. Mitchell, P.D.; 
Gupta, B.P.; Curtner, K.L.; Rausch, R.A. (Honeywell, Inc., Minne- 
apolis, Minn. (USA)). 24 Mar 1977. Contract EY-76-C-05-5124. 
21lp. Dep. NTIS, PC A10/MF AO1. 

This program has resulted in the detailed design of a solar 
energy collection system for providing process heat to a textile 
drying process. The solar collection subsystem uses 773 square 
meters (8313 square feet) of parabolic trough, single axis tracking, 
concentrating collectors to heat water in a high temperature water 
(HTW) loop. At the 2:00 pm September 21 time point (clear day) the 
solar collectors nominally generate 198°C (389°F) water with the 
HTW loop at 1.59 x 10® Pa(230 psi). A steam generator is fueled 
with the HTW and produces 544.3 kg/hr (1200 Ibs. per hour) of 
process steam at the nominal design point conditions. The generated 
process steam is at 0.524 x 10° Pa (76 psi) and 160°C (321°F). The 
solar system will provide 1.3 x 10° MJ/yr (1.2 x 10° Btu/year) to the 
process. This is 46 percent of the direct isolation available to the 
collector field during the operational hours (300 days/year) of the 
Fairfax mill. The process being solarized is textile drying using 
cylindrical can dryers. The can dryers are part of a “slashing” 
operation in a West Point Pepperell mill in Fairfax, Alabama. Over 
50 percent of all woven goods are processed through slashers and 
dried on cylindrical can dryers. Furthermore, since can dryers are 
also used in other drying processes, this application of solar energy 
to process heat is one that shows high potential for having a 
significant impact on displacing conventional fuels. An economic 
analysis of the solar system was conducted for three locations; 
Albuquerque and Omaha for two “fiducial” locations, and Fairfax, 
Alabama for the analysis at the specific site. Upon completion of the 
design, specifications and drawings were developed. All subsystems 
and components of the specified system are available for fabrication 
and installation at the proposed site. 


39784 (SAN—1218-2) Application of solar energy to the supply 
of industrial process hot water. Energy reduction and economic analy- 
sis report. Aerotherm report TR-76-220. (Acurex Corp., Mountain 
View, Calif. (USA). Aerotherm Div.). 14 Oct 1976. Contract EY-76- 
C-03-1218. 123p. NTIS, MF AO1. 

Portions of document are illegible. 

A discussion is provided of the following aspects of the solar 
process hot water program: criteria and rationale used in process 
selection, expected fuel savings to be provided by widespread use of 
the solar energy system in the industry, and economic evaluation of 
the system. The design, construction, operation, and evaluation of a 
solar water heating system for application to the can washing 
process at the Campbell Soup Company’s plant located in Sacramen- 
to, California are included. 


39785 Industrial utilization of solar energy: feedwater heating in 
an overcoat factory at Nienburg. Wiegand, G. (WISTA-Sonnentech- 
nik G.m.b.H., Nienburg (Germany, F.R.)). pp 149-155 of 1. Deut- 
sches Sonnenforum. Bd. 1. Tagungsbericht. Kapitel 4: Sonderanwen- 
dungen von Flachkollektoren. Bossel, U. (ed.). Muenchen, Germany, 
F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

About 3,000 to 4,000 liters of water are consumed daily in the 
steam pressing facilities of the coat factory ‘Kurt Stadick’. This 
water is prewarmed to as high as 50°C by means of a solar energy 
installation. For this purpose a thermal heat storage of 1,300 litres is 
used. In the summer a factory swimming pool is also heated; in this 
case a heat storage of 14,000 liters is used. The installation has 85 
square meters of collector surface, facing south and inclined at 45° 
Switching for both applications is arranged so that they can be 
operated either simultaneously or separately. 
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WATER HEATING 


REFER ALSO TO CITATION(S) 39702, 39712, 39715, 39720, 
39722, 39723, 39737, 39738, 39748, 39749, 39750, 39752, 39754, 
39764, 39770, 39774, 39776, 39815, 40616, 40837 


39786 (UCID—17595) Two-week training program for building 
solar thermosiphon domestic water-heating systems. Upton, S.; Costa, 
J. (California Univ., Livermore (USA). Lawrence Livermore Lab.). 
31 a. 1977. Contract W-7405-ENG-48. 73p. Dep. NTIS, PC A04/ 
MF AOl. 

Lecture outlines and handouts are presented for a two-week 
course on building a solar thermosiphon system for home water 
heating. The course covers solar-energy theory but focuses on 
practical skills required to build such a system: brazing, soldering, 
carpentry, sizing pipes, selecting pumps, sizing collectors, and deter- 
mining domestic hot-water needs. This course is based on one taught 
at San Jose City College, August 8-19, 1977, for the CAL/NEVA 
Community Action Agency weatherization crews. 


39787 Austria's first solar hotel. 96 m? collector surface save 
each summer season some 40,000 kWh energy. Brunner, R. Mittei- 
lungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 6, 27-28(Nov 1977). (In 
German). 

A solar plant for the water heating in a hotel is described. 96 
m? collector suface save about 40,000 kWh/a. energy. Assuming an 
energy price increase of 10% per annum, the plant would have an 
amortization period of about 8 years. 


39788 Solar house Weiz. Saving electricity by going over from 
the ‘all-electric’ house to solar technology - solar water heating and 
heat recovery for 33 apartments. Urbanek, A. Mitteilungsbl. Dtsch. 
Ges. Sonnenenergie; 2: No. 6, 30-31(Nov 1977). (In German). 

The supply of flats in a high-rise building with the aid of solar 
energy is described. The collectors have a surface of 96 m?. Possible 
— in electric power will be about 35,000 kWh per annum. 
Another 23,000 kWh/year are saved by heat recovery. Thus, the 
electric connect load for water heating could be cut from 60 kW to 
15 kW. As a safety reserve for water heating there is a 15 kW 
instantaneous heater. 


39789 Solar house Carlsgruen. 16 m? collector surface are to save 
about 3,500 1 fuel oil a year. Rothe, J. Mitteilungsbl. Dtsch. Ges. 
Sonnenenergie; 2: No. 6, 53(Nov 1977). (In German). 

A solar plant is described which takes care of the water 
heating of a one-family house and which also contributes its energy 
share to the floor heating. It has been calculated that a collector 
surface of 16 m? will save about 3,500 | fuel oil a year. The plant, 
including store, costs about DM 12,000. 


39790 First camping site with solar system. In the High Black 
Forest, 63 m? of collector suface save 12,000 | heating oil per year. 
Urbanek, A. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 5, 23- 
26(Sep 1977). (In German). 

A solar energy system used in the service water supply of a 
camping site in the Black Forest is described The collector surface 
of the system is 63 m?. The solar heat which is converted is stored in 
a storage of 16 m*. A heat recovery system is to be integrated in the 
supply system. The solar system cost DM 65,000. Precalculations 
show that the fuel oil consumption of 20,000 1/year is reduced by 
50% by the system. 


39791 Indoor swimming pool with bivalent heating in Kassel. 
Project investigation in cooperation with the Gesamthochschule Kassel 
and Section 35 Kassel of the DGS. Lohr, H.J. Mitteilungsbl. Dtsch. 
Ges. Sonnenenergie; 2: No. 3, 26-29(May 1977). (In German). 

A solar energy plant is used for heating an open-air and an 
indoor swimming pool. In addition, a heat pump plant is included in 
the circuit. The solar energy plant accounts for about 10% of the 
overall costs amounting to DM 250,000. However, it supplies about 
50% of the energy required for heating the water. The article 
presents concept, control, and calculation data. 


39792 Simulation calculations and optimization of solar hot water 
systems. Bruno, R.; Hermann, W.; Hoerster, H.; Kersten, R.; Mahd- 
juri, F. (Philips Forschungslaboratorium G.m.b.H., Aachen (Ger- 
many, F.R.)). pp 77-84 of 1. Deutsches Sonnenforum. Bd. 1. Ta- 
gungsbericht. Kapitel 2: Dynamische Simulation. Bossel, U. (ed.). 
Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The percentage solar contribution to the doemstic hot water 
load was calculated for the weather conditions of the F.R.G. The 
influence of the following parameters was examined: type and size of 
collector, volume and design of the storage system, and the depen- 
dence of location, year, and user profile. It was found that a well 
designed solar hot water system can supply between 50% and nearly 
80% of the hot water demand. 
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39793 Solar water heating system of Joannes S.p.A.: extension of 
practical Italian experience to German conditions. Patrassi, E. 
(Joannes Finterm S.p.A., Lindhorst (Germany, F.R.)). pp 123-132 of 
1. Deutsches Sonnenforum. Bd. 1. Tagungsbericht. Kapitel 3: 
Brauchwassererwaermung. Bossel, U. (ed.). Muenchen, Germany, 
F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The use of solar warm water plants is relatively widespread in 
south European countries and Italy in particular. The practical 
experience has shown that relatively small absorber surfaces can 
sufficently cover the family need. On the base of accurated own 
measurements as well as of data given by the Italian and German 
weather observatories, it can be shown that the economical oper- 
ation of solar warm water plants is a reality today also in Germany. 
A bivalent system sun-oil with an additional investment of 2.800- 
3.800 DM as compared to a conventional system supplies about 
90,000 liter free warm water per year. 


39794 Solar snow melting and water heating at an altitude of 
3020 meters. Milborn, G. (Innsbruck Univ. (Austria). Inst. fuer 
Physik). pp 143-148 of 1. Deutsches Sonnenforum. Bd. 1. Tagungs- 
bericht. Kapitel 4: Sonderanwendungen von Flachkollektoren. 
Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The project described in this paper has as a goal the demon- 
stration of a solar snow melting/warm water installation in the 
mountains. The project is being carried out in cooperation with the 
Institute for Physics/Technology and for Meteorology and Geo- 
physics at the University of Innsbruck; support has come from the 
Ministry for Science and Research. 


39795 Swimming pool heating with open circuit collector panels. 
Striegel, K. (Bosch (R.) G.m.b.H., Wernau (Germany, F.R.). Ges- 
chaeftsbereich Junkers). pp 177-188 of 1. Deutsches Sonnenforum. 
Bd. 1. Tagungsbericht. Kapitel 4: Sonderanwendungen von Flach- 
kollektoren. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS 
(1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

There are approximately 240,000 private and 3,000 public 
swimming pools in the Federal Republic of Germany with an annual 
rate of increase of presently 5%. Though only a small percentage of 
those are heated, 1.5 million tons of heating oil are presently used 
per year. Since solar energy is more abundent during the Summer 
months, it lends itself for the heating of swimming pools. In this 
special application energy demand and supply coincide, so that a 
simple collector system without expensive storage devices can oper- 
ate under satisfactory conditions. Since for pool heating only water 
temperatures between 25°C and 30°C are satisfactory, solar collec- 
tors can be operated at high efficiencies and thus can utilize also 
radiation of lowest intensities. 


39796 Fish pond heating with solar energy. Seeger, H.J. (Zink 
(W.), Solartechnik, Unterensingen (Germany, F.R.)). pp 197-206 of 
1. Deutsches Sonnenforum. Bd. 1. Tagungsbericht. Kapitel 4: Son- 
deranwendungen von Flachkollektoren. Bossel, U. (ed.). Muenchen, 
Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Some fish species grow better in tempered water than in the 
natural environment. Therefore, ZinCo Solartechnik has created a 
stainless steel collector for fish pond heating. This collector can be 
directly exposed to the pond water irrespective of its quality. It 
works at high efficiencies and offers a low-cost heat for fish ponds. 
This paper will deal with this novel application of flat plate collec- 
tors. 


39797 Materials problems encountered when using aluminum 
liquid type absorbers for domestic hot water heating (life with 
Murphy's Law). Taff, D.; Schwolsky, R. (Garden Way Labs., Char- 
lotte, VT). pp 207-218 of NESEA 76: decision making in solar 
technology. Shaw, E. (ed.). Townshend, VT; New England Solar 
Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The problems encountered when using bimetallic solar do- 
mestic water heaters are described. A detailed analysis is presented 
which demonstrates the problems associated with and generated by 
aluminum systems. The specific areas discussed are corrosion, heat 
exchangers, pumps, plastic plumbing, connectors, toxicity, efficien- 
cy, and economic penalties. (LBS) 


39798 Cost effective retrofitted solar heated indoor swimming 
pool. Gottschalk, W.L.; Austin, H.P. pp 379-384 of NESEA 76: 
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decision making in solar technology. Shaw, E. (ed.). Townshend, 
VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The construction and performance of a 450 square foot solar 
collector array is presented. The array heats a 27,000 gallon indoor 
swimming pool used year-round for recreational therapy, to tem- 
peratures of 85°F. The collector is of the trickle-plate type, having 
been determined to be cost effective for the purpose. The facility 
supplies heat to meet the greater portion of pool heating demand. 


39799 Discussion of solar domestic water heating. Loope, R. 
(Sunworks, Inc., New Haven). pp 411-421 of NESEA 76: decision 
making in solar technology. Shaw, E. (ed.). Townshend, VT; New 
England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The types of solar domestic hot water systems are discussed. 
A cost analysis of solar water heating is presented. Some solar water 
heating systems are shown. (MHR) 


39800 Design and operation of east west solar collector arrays. 1. 
Reflector augmentation and results. Taff, D.; Schwolsky, R. (Garden 
Way Labs., Charlotte, VT). pp 435-440 of NESEA 76: decision 
making in solar technology. Shaw, E. (ed.). Townshend, VT; New 
England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

A solar domestic water heater was installed in a 200 year old 
home in Vermont. The installation was unique in that 120 ft? of 
collector faced true east and 96 ft? was installed true west. Each 
array was inclined to the horizontal 40° Storage consisted of 240 
gallons of water feeding an 82 gallon off peak hot water heater. 
Later an 88 ft? reflector was constructed and mounted 95° from the 
east and west arrays facing true south. The optical gain calculated 
for winter solstice is 2.11, spring and fall equinox 1.47, and summer 
solstice 1.21. Data is presented and an economic evaluation made of 
east-west collector-reflector designs. (MHR) 


OTHER 
REFER ALSO TO CITATION(S) 39798 


39801 Sorption system for low-grade (solar) heat utilization. 
Tchernev, D.I. US Patent 4,034,569. 12 Jul 1977. Filed date 4 Nov 
1974. 10p. 

A system for the effective utilization of low-grade heat 
sources such as solar energy, with a system including a molecular 
sieve material such as zeolite and a gaseous fluid adapted to be 
absorbed by the material which is in a closed container and circuit 
which includes a condenser and a gas expansion cooler member. 
When the container is heated, a gas is given off from the molecular 
sieve material, cooled in a condenser, and thereafter expanded for 
cooling purposes. In one embodiment, the cooled gas is received in a 
further container having absorbent material and subsequently, upon 
cooling of the first container, the gaseous fluid may be returned 
thereto via again a condenser and gas expansion cooler member to 
provide further cooling. In another embodiment, the molecular sieve 
material is formed by sintering same to form a pressure resistant 
divider across the container. One side of the divider is heated to 
create a temperature gradient across the divider so that it functions 
as a heat energized pump for the gaseous fluid which is adsorbed, a 
pressure as well as temperature differential developing within the 
container across the divider whereupon the heated pressurized gas, 
after giving up some of its energy in a circuit which may include a 
condenser and gas expansion member, is returned to the container to 
be again pressurized and heated by the action of the divider com- 
posed of the molecular sieve material. 


39802 Solar absorption cooling plant for food storage. Hause, R. 
(Dornier-System G.m.b.H., Friedrichshafen (Germany, F.R.)). pp 
219-225 of 1. Deutsches Sonnenforum. Bd. 1. Tagungsbericht. Kapi- 
tel 5: Kuehlen mit Sonnenenergie. Bossel, U. (ed.). Muenchen, 
Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The change of solar energy into cooling energy is not only an 
interesting technical task but also an important contribution for 
saving energy in arid and semiarid regions. In the following a project 
will be presented, which is aimed to develop and to test an absorp- 
tion-cooling plant with a cooling output of 4 KW. A collector of flat 
plate collectors provides the necessary energy for the cooling ma- 
chine operation. The project is in the phase of construction and 
manafacture. 


SOLAR ENERGY 3913 


39803 Sea water desalination with solar energy. Heidtmann, U. 
(Sueddeutsche Metallwerke G.m.b.H., Walldorf (Germany, F.R.). 
Abt. Solar-Technik). pp 349-362 of Ist German solar energy forum. 
Vol. 2. Proceedings. Chapter 17: solar power stations. Bossel, U. 
(ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The fact that desert areas belong to the sunniest areas on the 
earth may justify the use of the solar energy for water heating. Most 
of the so-far developed systems use solar energy to evaporate boiler 
water. Further reports will be furnished as regards technologically 
simplier water desalination plants according to the greenhouse type 
and plants with a higher capacity with heat pipe collectors and flat 
plate collectors in connection with multiple stage evaporation plants. 


39804 Processes of heat and mass transfer in plane solar evapora- 
tors. Bairamov, R. (Physico-Technological Inst., Ashkhabad, 
USSR). pp 123-129 of Future energy production systems. Heat and 
mass transfer processes. Volume I. Denton, J.C.; Afgan, N.H. (eds.). 
Washington, DC; Hemisphere Publishing Corp. (1976). 

In order to elucidate an optimal design of an evaporator, 
calculation methods which could take the major factors affecting the 
physical processes involved into account should be developed. With 
that end in view, a model of an inclined plane evaporator was used 
to study experimentally heat and mass exchange in water evapora- 
tion and vapor condensation under the conditions of natural convec- 
tion. The model was made in the form of a rectangular cavity (80 
mm thick, 200 mm wide, 300 mm long) one surface of which was 
heated and underwent water evaporation while on the other surface 
vapor was condensed due to cooling. In order to measure the vapor- 
air mixture density distribution over the slit height and to ascertain 
the flow regime in the boundary layer on the evaporation and 
condensation surfaces, use was made of a four-mirror interferometer. 
To allow a light beam from the interferometer to pass through the 
medium studied, the side walls of the model were provided with 
ring-shaped windows of 228 mm in internal diameter. A distribution 
of the relative humidity over the clearance has been also measured. 
Besides, copper-constantan thermocouples were employed to meas- 
ure temperature distributions in the layer, on the evaporation and 
condensation surfaces. The free ends of all the thermocouples were 
led out of the casing via a tight connection and inserted through a 
switchboard into a metering circuit consisting of a M-95 galvanom- 
eter and a P-306 low-resistance potentiometer. Visual observations 
by means of an interferometer have revealed a cellular structure of 
the vapor-air mixture moving in the cavity. As the model inclination 
was changed from 15 to 90°, the cells were observed to approach a 
more horizontal position. Despite this rearrangement of the cells, the 
flow in the boundary layer remained laminar for all the inclination 
angles studied. Therefore, the experimental results were generalized 
in terms of the theory of a binary laminar boundary layer. 


39805 MUSES: a multipurpose utilization of solar energy system. 
Bliamptis, E.E. (Air Force Geophysical Lab., Hanscom Field, MA). 
pp 512-524 of NESEA 76: decision making in solar technology. 
Shaw, E. (ed.). Townshend, VT; New England Solar Energy Asso- 
ciation (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The Multipurpose Utilization of Solar Energy System 
(MUSES) is a system for large scale utilization of solar energy. It 
consists of the following basic components: (a) a distillation pond; (b) 
a duct for the flow of the heated air/vapor mixture; (c) a high 
elevation wind turbine/electric generator; (d) a cooling tower facili- 
ty; (e) a high elevation reservoir for storage of water condensed 
from the air/vapor mixture; (f) a series of hydraulic turbines produc- 
ing additional electric power; and finally (g) a low elevation reser- 
voir for storing the spent water before it is used for irrigation or 
drinking purposes. The operation, advantages, and disadvantages of 
such a system are discussed. (MHR) 


39806 Solar energized food dehydrator. Poisson, L. (Solar Sur- 
vival, Harrisville, NH). pp 555-556 of NESEA 76: decision making 
in solar technology. Shaw, E. (ed.). Townshend, VT; New England 
Solar Energy Association (1976). 

From |. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

A solar dryer is described which moves (by natural convec- 
tion) warm air, preheated on a curved solar collector, around the 
food. The ideal conditions for food dehydration are discussed. 
(MHR) 
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SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 39444, 39533, 39534, 39535, 
39541, 39567, 39608, 39651, 39731, 39740, 39748, 39756, 39796, 39801 


39807 (COO—2919-3) Evaluation of an all-glass, evacuated, tu- 
bular, nonfocusing, nontracking solar collector array. First annual 
progress report, July 1, 1976—August 31, 1977. Moan, K.L. (Owens- 
Illinois, Inc., Toledo, Ohio (USA)). Dec 1977. Contract EY-76-C-02- 
2919. 90p. Dep. NTIS, PC A05/MF AOl. 

A spaced, evacuated tubular radiation receiver employing a 
highly selective absorber surface and light enhancement features has 
been subject to extensive test and analysis. Air was used as the heat 
transfer fluid. The design, installation, test and analysis of the air 
cooled collector was conducted. The thermal performance of the air 
cooled collector was found to be better than predicted when rated 
on an all day operating basis. The high performance characteristic is 
enhanced by the features of ease of installation and freedom from 
maintenance and ve problems. High oo air or liquid 
may be provided (the latter by heat exchange) for a variety of load 
applications. 


39808 (COO—2934-5) Study of corrosion and its control in 
aluminum solar collectors. Quarterly progress report, June 1, 1977— 
August 31, 1977. Giner, J.; Cocks, F.H.; Wong, D. (Giner, Inc., 
Waltham, Mass. (USA)). Sep 1977. Contract EY-76-C-02-2934. 47p. 
Dep. NTIS, PC A03/MF AOI. 

The corrosion behavior of aluminum in both pure and con- 
taminated propylene glycol solution has been studied. A literature 
search was completed for suitable corrosion inhibitors which are 
compatible with the ethylene glycol solution and also provide effec- 
tive protection to all the metals used in an aluminum solar collector 
system. A number of aluminum corrosion experiments with aqueous 
ethylene glycol solutions were performed at higher temperatures 
than previously used. A circulation panel was developed to simulate 
an actual collector operation. (MHR) 


39809 Optical properties and composition of electroplated black 
chrome. Sowell, R.R.; Mattox, D.M. (Sandia Lab, Albuquerque, 
NM). Plat. Surf. Finish.; 65: No. 1, 50-52(Jan 1978). 

The use of electroplated black chrome as a selective solar 
photothermal absorber on 3.66 meter-long receiver pipes is de- 
scribed. Solar absorptance was >95 and thermal emittance (at 
300°C) was <0.25 for 1800-angstrom coatings, which did not exhibit 
optical interference effects, due to a variable chromium-oxygen 
composition throughout the coating. The highest chromium-oxygen 
ratio in the coating was found near the interface with the electrode- 
posited sulfamate nickel interlayer. Metallic chromium was the only 
phase in the coating identifiable by using transmission and reflection 
electron diffraction. 14 refs. 


39810 Solar energy conversion with fluorescent collectors. 
Goetzberger, A.; Greubel, W. (Fraunhofer-Gesellschaft zur Foer- 
derung der Angewandten Forschung e.V., Freiburg im Breisgau 
(Germany, F.R.). Inst. fuer Angewandte Festkoerperphysik). Appi. 
Phys.; 14: No. 2, 123-139(Oct 1977). 

A new principle for solar energy conversion is proposed and 
evaluated theoretically. Collection and concentration of direct and 
diffuse radiation is possible by the use of a stack of transparent sheets 
of material doped with fluorescent dyes. High efficiency of light 
collection can be achieved by light guiding and special design of 
collectors. The optical path length in a triangular collector is com- 
puted. In combination with solar cells this type of collector offers 
the advantage of separating the various fractions of light and con- 
verting them with solar cells with different bandgaps. Theoretical 
conversion efficiency under optimum conditions is 32% for a system 
with four semiconductors. Thermal energy conversion offers several 
advantages over conventional collectors: High temperature and effi- 
ciency even under weak illumination, separation of heat transport 
and radiation collection, low thermal mass. Thermal efficiency is 
computed to be between 42% and 60%. A very attractive hybrid 
systems for generation of thermal and electric energy. An estimate of 
the economics of electricity generation due to the concentration 
costs can be much lower than possible today. With the use of only 
silicon cells the breakeven point of 0.5/W is almost reached. Practi- 
cal difficulties to be solved are: Synthesis of dyes with stringent 
requirements, identification of plastic materials with high transpar- 
ency and development of solar cells with higher bandgaps. 


39811 Method for the manufacture of a solar absorber layer. 
Scherber, W. (to Dornier-System G.m.b.H., Friedrichshafen (Ger- 
many, F.R.)). German(FRG) Patent 2,538,300/B/. 30 Jun 1977. 6p. 
(In German). 

A reactor is described for manufacturing anti-reflection layers 
made from Si, SisNs and SO2, where the pyrolytic separation from 
the gas phase is supported by high frequency discharges and can 
therefore take place at appreciably lower separation temperatures. 
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By controlling the mixing conditions of the reaction gases, a continu- 
ous transition of layer formation with continuously reducing refrac- 
tive index of u = 3.5 for Si, u = 3.5 to 2 for Sisub(x)N, and u = 2 to 
1.45 for Sisub(x)Nsub(y)Osub(z) can be achieved. Apart from the 
increased ingress of light into the silicon, the reduction of reflection 
is thus largely independent of angle. 


39812 Effect of the transient losses of solar energy collectors on 
the annual energy gain. Reinhard, S. (Reinhard Solartechnik, Weyhe 
(Germany, F.R.)). pp 85-97 of 1. Deutsches Sonnenforum. Bd. 1. 
Tagungsbericht. Kapitel 2: Dynamische Simulation. Bossel, U. (ed.). 
Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The transient loss of a solar energy collector, which is due to 
the continuous change of solar energy intensity is a function of the 
thermal capacity of the absorber. An analysis of the phenomena was 
performed for a double glassed solar energy collector up to a heat 
capacity of 50,000 Ws/K. The analysis using average meteorological 
data, showed, that if oil with a low specific heat was substituted for 
the heat transporting medium water ethylene-glycol, the yearly 
usable energy can be increased by 8%. 


39813 Summary of experience with 400 Arbonia-Multisol-sys- 
tems. Ulli, E. (Arbonia A.G., Arbon (Switzerland)). pp 137-140 of 1. 
Deutsches Sonnenforum. Bd. 1. Tagungsbericht. Kapitel 3: 
Brauchwassererwaermung. Bossel, U. (ed.). Muenchen, Germany, 
F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Most of 400 Arbonia Multisol Solar energy plants are satisfac- 
torily controlled by Arbonia developed and built electronic control 
equipment. The Arbonia precalculating method of energy gain has 
proved its value in different parts of Europe. The high performance 
Multisol-collectors have proved their high resistance against corro- 
sion and even for a static load of more than 100 kg in the middle of 
the glass. The number of possibilities for application is growing 
continuously. 


39814 Solar air heaters used as auxiliary heat source for a single 
family home. Stork, A. (Ingenieurbuero Stork, Muenchen (Germany, 
F.R.)). pp 157-164 of 1. Deutsches Sonnenforum. Bd. 1. Tagungsber- 
icht. Kapitel 4: Sonderanwendungen von Flachkollektoren. Bossel, 
U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Construction of solar collectors for heated air poses new 
R+D problems in the Federal Republic of Germany. The funda- 
mentals of flat plate ‘air collectors’ are therefore discussed first. The 
following description of the solar heating system incorporating two 
ZinCo-Air Collectors System ‘STORK 2’, each 3 m x 1.5 m large, 
takes into account the requirements of typical one-family homes. 
The house presented is located in Bavaria. It is the first dwelling 
with ‘air collectors’ in the Federal Republic of Germany. 


39815 Plastic swimming pool collector system AQUASUN. Lu- 
boschick, U. (Luboschick (U.), Ingenieurbuero fuer Solartechnik, 
Eimeldingen (Germany, F.R.)). pp 189-195 of 1. Deutsches Sonnen- 
forum. Bd. 1. Tagungsbericht. Kapitel 4: Sonderanwendungen von 
Flachkollektoren. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS 
(1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The particular advantages of plastic fail collectors over other 
systems are: low price, easy transport, simple installation, variable 
water volume. Up to now their use is mainly in three areas: heating 
swimming pools, collector for heat-pumps, and warmwater produc- 
tion in sunny countries. The AQUASUN-collector has transparent 
top layer and a dark underneath. 


39816 Semi-transparent solar wall collector concept. Faist, A.; 
Gay, J.B. (Ecole Polytechnique Federale, Lausanne (Switzerland). 
Lab. de Physique Theorique). pp 229-243 of 1. Deutsches Sonnen- 
forum. Bd. 1. Tagungsbericht. Kapitel 6: Neuentwicklungen von 
— Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS 
(1977). 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

A new concept of solar wall collector is proposed. It consists 
of three sheets of glass with proper transmittance properties. Air is 
blown between the two inner glasses along a correctly choosen path. 
This acts as a solar energy collector. The thermal properties of the 
system have been analysed and optimised with the aid of a computer 
model. Working characteristics have been determined, taking the 
solar intensity and the outdoor temperature as parameters. A full 
scale model has been built and tested on an open air testing facility. 
Using a fitting program, the physical constants of the system have 
been determined. The effect of the thermal capacity of the glasses on 
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the transient behaviour of the system is shown. Excellent agreement 
between observed and computed values is obtained. 


39817 High efficient collectors for flat-roof buildings. Timmer- 
berg, C.H. (Esser (K.) G.m.b.H. und Co. K.G., Duesseldorf (Ger- 
many, F.R.)). pp 245-257 of 1. Deutsches Sonnenforum. Bd. 1. 
Tagungsbericht. Kapitel 6: Neuentwicklungen von Flachkollek- 
toren. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Roofs of buildings offer appropriate areas for utilizing solar 
radiation. Apart from a general preference for flat roof homes, 
administrations and school buildings, flat roofs also present relatively 
more surface area to the direct component of insolation than do 
pitched roofs and wall surfaces. The flat-roof collector, whose 
development was supported by the Ministry of Research and Tech- 
nology, combines the advantages of the conventional flat plate 
collector, in combination with the additional use of a mirror reflec- 
tor, with those of flat roof building elements. This results in rapid 
construction at the home, an aesthetically pleasing architectural 
form, and weather resistance of the plastics which are used. 


39818 High efficiency solar collectors. Hermann, W.; Hoerster, 
H.; Kersten, R.; Mahdjuri, F. (Philips Forschungslaboratorium 
G.m.b.H., Aachen (Germany, F.R.)). pp 259-263 of 1. Deutsches 
Sonnenforum. Bd. 1. Tagungsbericht. Kapitel 6: Neuentwicklungen 
von Flachkollektoren. Bossel, U. (ed.). Muenchen, Germany, F.R.; 
DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

A report is given on high efficiency solar collectors using 
evacuated tubes along with selective filters made of IngOs or selec- 
tive absorbers made of CoSsub(X)/Ag. The top losses of these 
devices are in the range from 2 to 3 W/Km* 


39819 Glass made flat plate solar collector with radiation absorb- 
ing fluid. Weik, H. (Fachhochschule Luebeck (Germany, F.R.)). pp 
267-271 of 1. Deutsches Sonnenforum. Bd. 1. Tagungsbericht. Kapi- 
tel 6: Neuentwicklungen von Flachkollektoren. Bossel, U. (ed.). 
Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

A flat plate solar energy converter is being proposed utilizing 
a black fluid in a thin parallel plate glas container as absorber for the 
incident radiation. The advantages of the arrangement are described 
and the efficiency curve of the collector is presented. 


39820 Simple procedure for predicting long term average per- 
formance of nontracking and of tracking solar collectors. Collares- 
Pereira, M.; Rabl, A. (Chicago Univ., Ill. (USA). Enrico Fermi Inst.; 
Argonne National Lab., Ill. (USA)). pp 275-286 of 1. Deutsches 
Sonnenforum. Bd. 1. Tagungsbericht. Kapitel 7: Schwach konzen- 
trierende Kollektoren. Bossel, U. (ed.). Muenchen, Germany, F.R.; 
DGS (1977). 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The Liu and Jordan method of calculating long term average 
energy collection of flat plate collectors is simplified (by about a 
factor of 4) a nd generalized to all collectors, tracking and nontrack- 
ing. The only meteorological input needed is the long term average 
daily total insolation anti H on a horizontal surface (as well as the 
average ambient temperature). To obtain the useful energy collected, 
anti H is multiplied by several factors which are given in analytical 
or graphical form. To illustrate the method a flat plate, a 1.5X 
compound parabolic concentrator and a tracking line focus parabolic 
reflector are evaluated and compared. 


39821 Performance of evacuated solar collectors with compound 
parabolic concentrators. Allen, J.; Levitz, N.; O’Gallagher, J.; Peters, 
T.; Rabl, A.; Reed, K.; Schertz, W.; Winston, R. (Argonne National 
Lab., Ill. (USA)). pp 287-298 of 1. Deutsches Sonnenforum. Bd. 1. 
Tagungsbericht. Kapitel 7: Schwach konzentrierende Kollektoren. 
Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Compound Parabolic Concentrators (CPC) achieve the high- 
est possible concentration for a given acceptance angle, permitting 
geometric concentration ratios up to about 2 in fixed solar collectors 
and up to about 10 in collectors with day-to-day tilt adjustments. 
Design, construction and test results are reported for several CPC 
collectors with evacuated receivers supplied by Corning Glass, by 
General Electric and by Owens-Illinois. Efficiencies of 45% at 
AT=150 K above ambient have been reached with a fixed collector. 
This collector accepts more than half of diffuse radiation in addition 
to all of the direct beam, for at least seven hours per day. 
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39822 Weakly concentrating nontracking collectors in low-cost 
roof-integrated design. Kleinwaechter, J. (Kleinwaechter (H.), 
Entwicklungs- und Forschungslabor, Loerrach (Germany, F.R.)). pp 
299-312 of 1. Deutsches Sonnenforum. Bd. 1. Tagungsbericht. Kapi- 
tel 7: Schwach konzentrierende Kollektoren. Bossel, U. (ed.). Muen- 
chen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The ‘under-roof collectors’, referred to in the report, will be 
installed in the loft. The ‘inlet-pupil’ in the roof-area above the 
collectors will be created by installation of transparent covers as 
used in trade. Combinations of such installations, with low-priced 
mirrors, mounted between collectors and the transparent roof are 
under discussion. The collectors, constructed as described, have the 
following advantages: 1) low installation-costs, 2) higher efficiency 
by low concentration, 3) complete, esthetical integration into the 
house, 4) possibility of installation to houses, which - because of their 
roof-orientation - seem to be unqualified for classical collectors. 


39823 Comparison of the qualities of flat plate collectors and 
concentrating collectors and the analysis of their dynamical behaviour. 
Schmieder, L. pp 313-322 of 1. Deutsches Sonnenforum. Bd. 1. 
Tagungsbericht. Kapitel 7: Schwach konzentrierende Kollektoren. 
Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The measured thermal output of collectors is described in the 
region from 20°C to 100°C for the middle temperature of the 
absorber (above the temperature of the surrounding) and from 600 
W/m? to 1,100 W/m? global radiation by a field of identification 
lines, which depends only on two constants. The deviation is no- 
where greater than 10%. At low absorber temperatures (10°C) the 
output of a flat plate collector with one transparent covering plate 
was about 20% above the output of a concentrating collector with a 
cylindrical parabolic mirror, by higher absorber temperatures (60°C 
and above) this ratio is quite the contrary. To make full use of 
measurements, which are made at quickly changing radiations, the 
partial differential equation, which describes the temperature field of 
the collector, is given together with the solution. The results are 
discussed. 


39824 Fresnel lenses used in solar technology. Weinz, E.A. 
(Weinz-WEKA G.m.b.H. und Co., Idar-Oberstein (Germany, F.R.)). 
pp 323-333 of 1. Deutsches Sonnenforum. Bd. 1. Tagungsbericht. 
Kapitel 7: Schwach konzentrierende Kollektoren. Bossel, U. (ed.). 
Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The author proposes the use of diamond tools for making 
screens, Fresnel-lenses, Fresnel-mirrors for solar technology. The 
advantages are: low thickness, cheap plastic transparent optical 
material, a single way of reproduction by molding and injection 
molding and the possibility of making large surfaces, the possibility 
of concentrating light with high energy level on spots or lines. 


39825 Simulation of the terrestrial solar radiation by use of a 
solar-simulator for testing of solar collectors indoor. Ley, W. (Deut- 
sche Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt 
e.V., Koeln (Germany, F.R.)). pp 3-14 of 1st German solar ener, 
forum. Vol. 2. Proceedings. Chapter 12: solar radiation. Bossel, rid 
(ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Under the climatic conditions of Middle Europe continuous 
thermal performance testing of solar collectors can only be carried 
out by use of an indoor-solar collector test facility. The terrestrial 
solar radiation has to be simulated with regard to the spectral 
distribution, the uniformity, the intensity, the collimation angle, the 
azimuth and the elevation angle. The solar simulator at DFVLR 
meets these requirements and gives the possibility of reproducable 
thermal comparison testing of solar collectors. 


39826 Testing the efficiency of solar collectors. Reiss, H. 
(Brown, Boveri und Cie A.G., Heidelberg (Germany, F.R.). Zen- 
trales Forschungslabor). pp 85-94 of Ist German solar energy forum. 
Vol. 2. Proceedings. Chapter 13: collector tests. Bossel, U. (ed.). 
Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

An alternative method to the NBS-procedure for testing the 
efficiency eta of flat plate solar collectors is presented. Combined 
indoor/outdoor measurements lead to an indpendent determination 
of the heat losses and of the collector's optical response to incident 
radiation. The results show less scattering than is obtained following 
the NBS-procedure. The test method described here is, because of a 
reduced number of required outdoor measurements, more suitable 
for Central European weather conditions. 
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39827 Dynamic behaviour of light-weight solar collectors. 
Liwerski, M.L.; Scheel, H.W. (Scheel (H.W.) K.G., Berlin (Ger- 
many, F.R.)). ag» of Ist German solar energy forum. Vol. 2. 
Proceedings. pter 13: collector tests. Bossel, U. (ed.). Muenchen, 
Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The performance of a solar collector is highly sensitive to its 
response to variations of insolation or flow rate. The dynamic 
response has been evaluated from measured temperature curves. 
Heat capacity has been calculated experimentically and analytically. 
It was found that a very low heat capacity and a high conversion 
factor are mandatory for a high overall efficiency under the climatic 
conditions of Northern Germany. 


39828 Experimental results and concepts of different solar con- 
centrators. Wobker, U. (Kleinwaechter (H.), Entwicklungs- und 
Forschungslabor, Loerrach (Germany, F.R.)). pp 325-338 of Ist 
German solar energy forum. Vol. 2. Proceedings. Chapter 17: solar 

wer stations. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS 
1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Different solar concentrators are described. They can be used 
to generate high temperature heat as well as electricity. Structure 
and design are explained by sketches and photographs. Experimental 
curves show the efficiency as a function of the temperature differ- 
ence. 


39829 Selective solar absorbers. Wienskowski, J. von (Leybold- 
Heraeus G.m.b.H. und Co. K.G., Hanau (Germany, F.R.). Arbeits- 
gruppe ong > gig wees pp 365-374 of Ist German solar 
energy forum. Vol. 2. Proceedings. Chapter 18: selective surfaces. 

1, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The selectivity of an solar absorber is determined by its 
absorptance and its emittance whereby the collector temperature is 
an essential parameter. Selective absorber coatings can be performed 
with various materials and by different methods. For coatings of 
high selectivity and stability the use of vacuum technology is recom- 


mended. This report — in an exemplary way absorber films 


and coating methods. Problems arising with the application of selec- 
tives absorber and some economical aspects are discussed. 


39830 Selective coatings for aluminium and steel absorbers. 
Scherber, W. (Dornier-System G.m.b.H., Friedrichshafen (Ger- 
many, F.R.)). Ft of Ist German solar energy forum. Vol. 2. 
Proceedings. ter 18: selective surfaces. Bossel, U. (ed.). Muen- 
chen, Germany, F.R.; DGS (1977). (In German) 
From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 
A low and a high temperature selective coating are presented. 
The low temperature coating has been developed for aluminium 
els, the high temperature coating can be used up to 400°C on 
t-resistant materials like steel or copper. The coatings with excel- 
lent optical values can be produced by low cost electroplating 
techniques. The corrosion and temperature resistance is superior to 
pre-known selective coatings. These results originate from a govern- 
ment contract. 


39831 Solaronyx. Selective coating for solar energy absorbers. 
Goebel, J. (Harshaw Chemie G.m.b.H., Wermelskirchen (Germany, 
F.R.)). pp 389-397 of Ist German solar energy forum. Vol. 2. 
Proceedings. “4 OF 18: selective surfaces. Bossel, U. (ed.). Muen- 
chen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

A selective coating is to be presented achieving a a/S rate of 
> 10. This — has been in use in decorative electroplating over 
a number of years. Conditions to achieve optimal rates of absorption 
and emission are pretreatment of the absorber base material and 
exact adhering to specific parameters in the electroplating equip- 
ment. Selective coatings can be put on absorbers made of high-grade 
steel, carbon steel, aluminium, copper and ABS-plastics. The proce- 
dure is briefly explained, and rates of a and = for several absorber 
base materials are shown. 


39832 Reduction of the heat loss flux of collectors by infrared 
reflecting coatings on cover plates. Hussmann, E. (Jenaer Glaswerk 
Schott und Gen., Mainz (Germany, F.R.)). pp 399-412 of Ist 
German solar energy forum. Vol. 2. Proceedings. Chapter 18: selec- 
tive surfaces. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS 
(1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 
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It is described how the efficiency of a typical solar flat plate 
collector can be improved by IR-reflecting, but daylight transmitting 
layers on cover plates. For a fair comparison of various cover 
systems the daily useable heat gained at different working tempera- 
tures, cloud covers and seasons is cited. 


39833 Theoretical principles of the solar energy collector. 
Schoeck, P. (Hoval A.G., Vaduz (Liechtenstein)). Sanit. - Heizung- 
stech.; 41: No. 8, 499-502(1976). (In German). 

To be competent to judge the technical and economic aspects 
of the usage of solar energy, an understanding of the physical 
interrelations which determine the conversion of solar energy into 
heat is necessary. The present paper tries to portray this in short 
form. It is confined to a treatment of the conversion of energy in the 
so-called collector, i.e. the article does not deal with technical 
problems of storage and control. Furthermore, the paper goes with 
standard values into the solar radiation available. 


39834 Heat and mass transfer for solar energy utilization. 
Denton, J.C. (American Technological Univ., Killeen, TX). pp 55-67 
of Future energy production systems. Heat and mass transfer proc- 
esses. Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; 
Hemisphere Publishing Corp. (1976). 

The basic relationships which govern the heat and mass 
transfer processes encountered in solar collectors and energy storage 
units are reviewed. Some unresolved problems in heat and mass 
transfer are identified. In general, it is concluded that the adoption of 
solar energy systems is not technology limited although several 
technological advances would be helpful. 


39835 Irradiation field formation on the receiver of precise and 
unprecise solar concentrators. Baum, I.V. (Physico-Technological 
Inst., Ashkhabad, USSR). pp 111-122 of Future energy production 
systems. Heat and mass transfer processes. Volume I. Denton, J.C.; 
Cisiey N.H. (eds.). Washington, DC; Hemisphere Publishing Corp. 

A theory of formation of irradiation field on a concentrator 
receiver taking into account the influence of both parameters of the 
radiation source and parameters of the reflector and receiver is 
presented. A general integral solution of the problem is analyzed and 
the —_ treatment of major generalized variants in the form of 
universal distribution functions is presented. 


39836 Alcoa 655 selective surface for aluminum. Foster, W.M. 
(Aluminum Co. of America, Pittsburgh). pp 177 of NESEA 76: 
decision making in solar technology. Shaw, E. (ed.). Townshend, 
VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 


39837 New design for selective solar heat mirrors: thin film grids. 
Clapp, P.C. (Kennecott Copper Corp., Lexington, MA); Pratt, 
G.W.; Hu, C.; Fonstad, C.G. pp 153-162 of NESEA 76: decision 
making in solar technology. Shaw, E. (ed.). Townshend, VT; New 
England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

A geometric method was used for making a selective heat 
mirror in the fashion of a radar screen. A screen made by placing 
identical apertures side by side in a => array modifies the 
transmission characteristics. A good metal conductor is evaporated 
on to a glass surface. Then a uniform layer of photoresist is put 
down and a pattern of lines is exposed by using a split beam laser 
interference pattern. The photoresist is developed and the metal is 
etched away leaving an array of metal lines. Then the surface is 
coated with a thin layer of silica, rotated 90 degrees, and the entire 
process is repeated. (MHR) 


39838 FES Delta focusing solar collector. Falbel, G. (Falbel 
Energy Systems Corp., Stamford, CT). pp 169-176 of NESEA 76: 
decision making in solar technology. Shaw, E. (ed.). Townshend, 
VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The design and measured performance characteristics are 
described of a focusing solar collector that requires neither single 
nor dual axis tracking of the sun, but achieves solar concentration 
gains exceeding 2 : 1 for both direct and diffuse solar energy. Both 
sides of a conventional flat plate collector absorbing plate are used to 
collect solar energy using a compound cylindrical reflector and no 
thermal insulation is required in the collector, thus effecting signifi- 
cant material and fabrication cost economies. The focusing capabili- 
ty allows improved high temperature performance as compared to 
conventional flat plate collectors without requiring a selective ab- 
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sorber coating on the collector plate. Ray traces defining the 
collector’s acceptance field of view for both direct and diffuse solar 
energy are presented and the theoretical and experimentally obtained 
optical efficiency are compared. Measured results obtained from an 
instrumented prototype collector operating since February 1975 are 
presented, showing that a single collector collects approximately 
50,000 Btus per average sunny day throughout the year. Applica- 
tions of the collector as a transparent window or curtain-wall 
replacement in buildings are discussed, and large production quanti- 
ty cost estimates are presented. 


39839 Collector specifications for the State of Connecticut solar 
heated housing project for the elderly. Skarupa, T.E. (Connecticut 
Dept. of Community Affairs, Hartford). pp 193-196 of NESEA 76: 
decision making in solar technology. Shaw, E. (ed.). Townshend, 
VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The components of the solar heating system are mentioned. 
Twelve specifications for the solar collectors are listed. (MHR) 


39840 Vacuum flow panels for solar collector absorber plates, and 
for radiant heating and cooling wall panels: economic benefits. Spen- 
cer, D.L.; Smith, T.F.; Laughlin, D.E. (Univ. of Iowa, Iowa City). 

197-204 of NESEA 76: decision making in solar technology. 
Shaw, E. (ed.). Townshend, VT; New England Solar Energy Asso- 
ciation (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Solar absorber panels made of two thin gage sheets of metal, 
one sheet deep-textured and the other plain are described. The 
beneficial features and cost reduction are described. Photographs 
and efficiency data are included. (MHR) 


39841 Weatherability of fiberglass solar collector covers. White, 
J.S. (Kalwall Corp., Manchester, NH). pp 219-230 of NESEA 76: 
decision making in solar technology. Shaw, E. (ed.). Townshend, 
VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The proper method of evaluating the weatherability of fiberg- 
lass solar collector covers is demonstrated and the performance after 
weathering is documented. The following features are discussed for 
solar collector covers: solar energy transmission, ultraviolet degrada- 
tion, thermal degradation, surface erosion, impact resistance, and 
thermal shock. Three basic types of fiberglass reinforced polyester 
sheet are considered. The first material is a proprietary material 
developed specifically for the solar energy industry by Kalwall 
Corporation called Sun-Lite Premium. The second material, Sun- 
Lite Regular, is also manufactured by Kalwall Corporation but can 
be considered an acrylic modified, highly light stabilized polyester. 
The third material considered, for purposes of a bench mark for 
comparison, is the various types of standard grade fiberglass rein- 
forced polyester sheet. 


39842 Prediction of average collector efficiency from climatic 
data. Lunde, P.J. (Center for the Environment and Man, Inc., 
Hartford). pp 281-287 of NESEA 76: decision making in solar 
technology. Shaw, E. (ed.). Townshend, VT; New England Solar 
Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

A means is presented for the use of a climatic data summary 
to determine the overall collector efficiency over the desired time 
period, thus avoiding simulation altogether. This is done through the 
use of suitably averaged collector and climatic parameters so chosen 
that only one collector efficiency need be calculated for the time 
period of interest. (MHR) 


39843 Design of the Daystar 20 Solar Collector. Cummings, G.J. 
(Daystar Corp., Burlington, MA). pp 373-378 of NESEA 76: deci- 
sion making in solar technology. Shaw, E. (ed.). Townshend, VT; 
New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The Daystar 20 Solar Collector is a flat plate, single glazed, 
selective structure unit whose performance is thought to be superior 
to other commercially available equipment. Performance is achieved 
by the solution of the total problem of the solar collector. It is 
proposed to describe the design steps which lead to that solution. 


39844 Do-it-yourself, retrofit, solar heating system. Thomsen, 
C.L. (Clark and Enersen, Hamersky, Schabitz, Burroughs and 
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Thomsen, Lincoln, NE). pp 443-449 of NESEA 76: decision making 
in solar technology. Shaw, E. (ed.). Townshend, VT; New England 
Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

A solar collector is retrofitted to a house with a roof at 12° to 
the horizontal. The collector plate is a corrugated V-beam aluminum 
roofing plate painted flat black. The south facing corrugations are at 
57° from the horizontal which approximates the optimum tilt angle 
for Lincoln, Nebraska. Air is pulled from the collector to an insulat- 
ed bin filled with broken bricks. A water tank buried in the top of 
the bin preheats water for the gas fired water heater. Gas used for 
heating during February, March, and April 1976 was only 40 per- 
cent of that used during the same 3 months of 1975 before installa- 
tion. (MHR) 


39845 Industrial process heat from shallow solar Dickin- 
son, W.C.; Clark, A.F. (Lawrence Livermore Lab., CA). pp 469-477 
of NESEA 76: decision making in solar technology. Shaw, E. (ed.). 
Townshend, VT; New England Solar Energy Association tesa 

From 1. conference and exhibition of f the New England So! 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Industrial Process Heat is a highly appropriate area for solar 
R and D and may be the first place to find cost-effective solutions. 
Many uses involve moderate temperatures, and the solar heat can be 
used in summer as well as the rest of the year; economies of scale can 
decrease the industrial consumer's costs relative to individual home 
owner's costs. Shallow Solar Ponds are relatively inexpensive; they 
perform as horizontal flat plate collectors. They have become water 
bags lying on a bed of insulation with one or two glazings on top. 
Firm contractor bids for two acres of ponds including end 
piping, and storage reservoir amount to $5. Beye? of pond area. 
corresponds to a pay back period of about five years. 


HEAT STORAGE 
REFER ALSO TO CITATION(S) 39779, 39834, 40494 


39846 (COO—4380-1) Organic photochemical of solar 
energy. Progress report, July 1, 1977—Feburary 28, 1978. Jones, G. 
II. (Boston Univ., Mass. (USA). Dept. of Chemistry). Mar 1978. 
Contract EG-77-S-02-4380. 12p. Dep. NTIS, PC A02/MF AOI. 

The prospects for driving endoergic reactions of simple, 
relatively abundant organic chemicals by photochemical means have 
been examined. Strategies for utilization of light of varying wave- 
length involve sensitization mechanisms which depend on the redox 
properties of energy storing substrates and photosensitizers. Of prin- 
cipal interest is valence isomerization which can be ind by 
electron donor-acceptor interaction between substrate and sensitizer 
in an excited complex or exciplex. Photophysical studies show that 
potentially isomerizable substrates efficiently intercept redox photo- 
sensitizers. The quenching of emission of electron acceptor sensitiz- 
ers by non conjugated hydrocarbon dienes is indeed a function of the 
reduction potential of the acceptors (a series of aromatics with 
varying absorption characteristics) and the oxidation potentials of 
the substrates. Electron deficient dienes have been shown alterna- 
tively to be efficient quenchers of excited donor sensitizers. That 
exciplexes are formed between isomerizable substrates and donor or 
acceptor sensitizers has been confirmed by emission spec y.. 
The rearrangement of hexamethyldewarbenzene, a model exciplex 
isomerization has been examined in some detail. 


39847 Level of development of solar boilers. ey and wt 
ucts for short-term storage in domestic engineering. Urbanek, A 
Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 5, 11-16(Sep 1977). 
(In German). 

The article gives a survey of the technical concepts for the 
storage of solar energy which were introduced on the meeting 
‘Heating with solar energy III - storage’. Several possible systems 
are discussed in connection with their advantages and disadvantages 
and their profitability. Furthermore, reference is made to an exhibi- 
tion of storage devices (Solartechnik '77 in Hamburg). The storages 
shown there are discussed. 


39848 Heating fuel oil tank as a solar store. Uiblacker, K. 
Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 3, 22(May 1977). (In 
German). 

A new method to store heat from solar energy conversion is 
described. The storage tank used is a normal heating fuel oil tank. 
The heating fuel oil is used as storage material. For an application of 
this method, the tank must be heat-insulated, and heat — 
must be installed in the tank in order to reuse the heat stored. 
method has the advantage that the heating fuel oil itself is heated, so 
that preheating, which might be necessary before leading it into the 
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boiler, can be dispensed with. The efficiency of the heating system is 
thus improved. Safety measures required when using heating fuel oil 
as a storage material are mentioned along with the valid regulations. 


39849 Thermal energy storage for heating and air conditioning. 
Lorsch, H.G. (Franklin Inst., Philadelphia); Kauffman, K.W.; 
Denton, J.C. pp 69-81 of Future energy production systems. Heat 
and mass emir processes. Volume I. Denton, J.C.; Afgan, N.H. 
(eds.). Washington, DC; Hemisphere Publishing Corp. (1976). 

Latent heat thermal energy storage materials suitable for solar 
heating and air conditioning are investigated and evaluated in terms 
of criteria developed to judge their usefulness. Sodium sulfate deca- 
hydrate and its mixtures are shown to have undesirable melting 
properties, causing a reduction in storage capacity u a repeated 
cycling. Materials more suitable at present are paraffin waxes for 
solar heating, and paraffin waxes and tetrahydrofuran hydrate for air 
conditioning. Sensible heat storage has the economic advantage of 
not requiring heat transfer surfaces between storage and collection 
and between storage and delivery. Latent heat storage provides 
operational advantages of smaller temperature swings, lower re- 
quired solar collector temperature, and smaller size and lower 
weight per unit of storage capacity. The optimization of the thermal 
energy storage subsystem is dependent on the collection and deliv- 
ery characteristics of the system. Parametric designs for two latent 
heat materials (sodium thiosulfate pentahydrate and a paraffin wax) 
and for a sensible heat material (1 : 1 mixture of water and ethylene 
glycol) are compared as to cost, performance, and space require- 
ments. The conditions of equal cost for latent heat and sensible heat 
storage systems were determined as functions of latent heat capacity, 
thermal conductivity, and the temperature swing allowed in the 
sensible heat storage tank. The comparative designs include the cost 
of the heat exchanger required for latent heat storage and the 
operating penalty due to storage temperature swings inherent in 
sensible heat storage. 


39850 Transient behavior of solid sensible heat thermal storage 
units for solar energy systems. Schmidt, F.W.; Szego, J. (Pennsylva- 
nia State Univ., University Park). pp 97-108 of Future energy 
production systems. Heat and mass transfer processes. Volume I. 
Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; Hemisphere 
Publishing Corp. (1976). 

The transient response characteristics of a solid sensible heat 
thermal storage unit suitable for solar energy systems have been 
presented. Both a single and a two-fluid storage system have been 
studied. The nondimensional parameters governing the storage or 
retrieval of heat from the unit are defined. The influence of vari- 
ations in flow rates, length and storage medium thickness have been 
investigated. In order to obtain high heat storage per unit volume, 
care must be taken in the design of the storage matrix and in the 
selection and sequencing of the flow in the channels. 


39851 Central solar energy utilization system. Yuan, S.W.; 
Galowin, L.S. (George Washington Univ., Washington, DC). pp 
139-148 of Future energy production systems. Heat and mass trans- 
fer processes. Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washing- 
ton, DC; Hemisphere Publishing Corp. (1976). 

The long-duration earth storage of solar heat for space and 
hot water heating is studied. Preliminary analysis indicates that the 
properties of the ground are excellent for this purpose and will 
achieve a heat capacity adequate to store summer heat for winter use 
without excessive thermal loss due to ground conductivity. Conser- 
vative calculations were also made that sufficient heat quantity can 
be transferred from the earth storage of an acre of land to heating 
requirements of at least twelve average-size houses in most areas of 
the United States. 


39852 Solar heating system using building thermal mass as 
energy storage. Teagan, W.P. (Arthur D. Little, Inc., Cambridge, 
MA); Grover, W.; Harper, R. pp 441 of NESEA 76: decision making 
in solar technology. Shaw, E. (ed.). Townshend, VT; New Bagent 
Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 


GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 40720 


39853 (EPRI-ER—660-SR) EPRI Annual Geothermal Program. 
Project review and workshop, Kah-nee-ta, Warm Springs, Oregon, 
July 25—28, 1977. La Mori, P.N.; Roberts, V.W. (eds.). (Electric 
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Power Research Inst., Palo Alto, Calif. (USA)). Jan 1978. 235p. 
Dep. NTIS, PC Al1/MF AOl. 

Thirty-seven papers were abstracted and indexed individually 
for ERA/EDB, and two oe were listed by title. Ten of these 
papers were also included in EAPA. (JGB) 


39854 (LBL—5982) Energy and Environmental Division annual 
report, 1976. Case, C.W. (ed.). (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). 1976. Contract W-7405-ENG-48. 217p. 
Dep. NTIS, PC A10/MF AOl1. 

te entries were made for the nine main sections of the 
report. These sections deal with geosciences, controlled thermonu- 
clear research, solar energy, chemical processes, engineering, energy 
use, instrumentation, environment, and energy analysis. 


39855 (LBL—5982, pp 1-52) Geothermal and geosciences pro- 
gram. 1976. 

In Energy and Environmental Division annual report, 1976. 

There are three major project categories in the geothermal 
energy program. One is resource assessment, which includes projects 
on geothermal exploration technology, airborne remote sensing sur- 
veys, and the geothermal assessment of lake bottoms. Another major 
category is the development of field measurement techniques and 
modeling data analysis methodologies for various geothermal as- 
pects, including land subsidence, variable flow rates in wells, numeri- 
cal modeling of cyclic storage, interpretation of data from wells at 
Raft River Valley in Idaho, and the development of a general 
thermodynamic computer code for simulating power plant cycles. 
The final category is organization and management. This year LBL 
assumed management responsibility for the ERDA Geothermal 
Component Test Facility (GCTF) at East Mesa in the Imperial 
Valley of California. Also, a management document titled Geother- 
mal Subsidence Research Program Plan is being prepared. An addi- 
tional supporting project, the National Geothermal Information Re- 
source (GRID), is charged with assembling data on references for 
geothermal energy. The several programs in the geosciences form 
two main categories. One includes scientific studies in brine thermo- 
dynamics, earthquake prestudies in brine thermodynamics, earth- 
quake prediction using radon, high precision mass spectrometry, 
properties of silicate liquids, and rare earth elements in lavas. An- 
other category includes reservoir dynamics, properties of rock-fluid 
systems, in-situ stress measurements and properties of soils and soft 
rocks, and stress flow behavior in fractured rock systems. Progress is 
reported in all of these areas. 


39856 Selected geopressured geothermal energy bibliography. pp 
337-342 of Geology of alternate energy resources in the South- 
Central United States. Campbell, M.D. (ed.). Houston, TX; Houston 
Geological Survey (1977). 

A bibliography covering geopressured geothermal energy 
exploration, development and utilization, and environmental consid- 
erations is presented. (LBS) 


RESOURCE STATUS AND ASSESSMENT 
REFER ALSO TO CITATION(S) 39853, 39926, 40736 


39857 (EPRI-ER—660-SR, pp 4.15) Comments on geothermal 
reservoir verification. Martinez, A. (Public Service Co. of New 
Mexico, Albuquerque). Jan 1978. 

In EPRI Annual Geothermal Program. 

It is stated that the confidence and interest of a utility compa- 
ny in the use of geothermal energy could be enhanced by early 
cooperation between the developer/explorer of a geothermal reser- 
voir and the utility company. (JGB) 


39858 (NP—22161) Panel discussion on exploitation of geother- 
mal resources in thermal zones. Viramonte, J.G.; Mange, J.; Stefani, 
G. (Instituto Nacional de Ciencia y Tecnica Hidricas, Buenos Aires 
(Argentina); Ente Nazionale per |'Energia Elettrica, Rome (Italy)). 
Ind}. 26p. (In Spanish). Dep. NTIS (US Sales Only), PC A03/MF 


The topics discussed include the major known geothermal 
resources, varying ways of exploiting geothermal resources, techni- 
cal and economic difficulties in the exploitation, the place of geo- 
thermal energy in the total energy policy of a given country, 
advanced exploration techniques, and indications of needed areas of 
study. The panelists represented most of the South American coun- 
tries, Mexico, and Italy. (JSR) 


USA 
REFER ALSO TO CITATION(S) 38841 


39859 (EPRI-ER—660-SR, pp 2.55-2.59) Waste heat rejection 
from geothermal power plants: review of data base and methodology. 
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Horsak, R.D.; Young, R.O. (R. W. Beck and Associates, Denver). 
Jan 1978. 

In EPRI Annual Geothermal Program. 

The development of many geothermal resources may be 
limited by cooling water supply. The constraints imposed by clima- 
tology are reinforced by the fact that local meteorological and 
hydrological conditions will influence the type and performance 
characteristics of the plant/cooling-system combination, and conse- 
quently the expected electrical energy production cost from the 
resource. In order to delineate those regions with potential for 
electrical energy production, nine geothermal regions in the western 
U.S. were defined according to a combination of geological features 
and upper mantle and crustal processes. Only the hydrothermal 
(water and vapor-dominated geothermal) systems with temperatures 
in excess of 150°C (302°F) were considered. For analytical pur- 
poses, these systems were further classified as low temperature (150° 
to 200°C), intermediate temperature (200 to 250°C), and high tem- 
perature (>250°C), resources. The approach used to estimate hydro- 
thermal reserves is based upon the statistical data available from heat 
flow determinations which have been made throughout the conti- 
nental United States. The recoverable energy from hydrothermal 
sources in each region was estimated as a function of heat flow by 
using developed information on fluid production, electrical energy 
production, and the area assumed to be available for hydrothermal 
development. By determining electrical energy production rates, the 
electrical production capacity for each region was estimated for a 
nominal 30-year facility lifetime. Results indicate that the availability 
of water for cooling system makeup may be an area of concern for 
many of the areas of hydrothermal interest. Site-specific analyses 
must carefully consider the costs associated with water acquisition, 
transportation, and treatment. (JGB) 


39860 (EPRI-ER—660-SR, pp 2.91-2.96) Utilization of U.S. 
geothermal resources. Reitzel, J. Jan 1978. 

In EPRI Annual Geothermal Program. 

The objective of this study was to develop information about 
the potential of geothermal energy and the technology required for 
its use, so that utilities can assess its importance in preliminary 
planning for the next 25 years. This time restriction focuses our 
study on hydrothermal resources, which have the highest tempera- 
tures, mostly related to intrusions of magma within the earth's crust, 
and which are found at the shallowest depths. Hydrothermal re- 
sources also provide an efficient natural medium for transferring heat 
to the earth’s surface, in the form of hot water (or steam, in rare 
occurrences) supplying geothermal wells. Geopressured resources 
stand second in line, with the main disadvantage that they nearly all 
lie deeper than 3000 meters (10,000 feet). This study reviewed the 
geological basis for hydrothermal occurrences, to show that they are 
localized in narrow zones where the crust of the earth is deeply 
fractured. The characteristics of 77 hydrothermal systems, whose 
reservoir volumes were evaluated by the USGS, were compared to 
those of larger samples of hot springs in the western states, in order 
to estimate the amount of undiscovered resources associated with 
hot springs. The conclusion is that the total hot-spring resource has a 
capacity of about 50,000 MWe x 30 years, which is about twice the 
amount in the identified systems hotter than 149°C (300°F) currently 
evaluated by the USGS (excluding Yellowstone National Park). 


39861 (EPRI-ER—660-SR, pp 3.3-3.10) Oregon geothermal re- 
source assessment. Wimer, R.D. (Portland General Electric Co., 
OR). Jan 1978. 

In EPRI Annual Geothermal Program. 

Efforts being made to quantify the geothermal systems of 
Oregon, including hot springs, fumaroles, mud pots, and warm water 
wells, are discussed. A literature survey indicates that the geother- 
mal systems in Oregon and southern Washington might be subdi- 
vided into four generalized types of occurrence based upon their 
geological and hydrological setting. These are identified as the Basin 
and Range resource type with the Brothers Fault Zone sub-type, and 
the High Cascade resource type with the Western Cascade sub-type. 
Two sites within the High Cascade Range have been designated for 
further study. (JGB) 


39862 (EPRI-ER—660-SR, pp 3.17-3.18) Four possible geother- 
mal projects. Martinez, A. (Public Service Co. of New Mexico, 
Albuquerque). Jan 1978. 

In EPRI Annual Geothermal Program. 

Public Service Company of New Mexico (PNM) has been 
reviewing geothermal development both in the western region of the 
United States and, more specifically, New Mexico, for the past 
several years. Major geothermal activities can be categorized into 
four areas: the Valles Caldera/Union Oil geothermal development, 
the Diablo Exploration, Inc. (Diablo) geothermal project, early 
communications with field developers, and continuing review of the 
Los Alamos hot/dry rock project. The status of these four projects 
is reviewed. 
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39863 Resource development/utilization. Development and utili- 
zation of geopressured geothermal resources in the South-Central 
United States. Lombard, D.B. (Energy Research and Development 
Administration, Washington, DC). pp 275-295 of Geology of alter- 
nate energy resources in the South-Central United States. Campbell, 
M.D. (ed.). Houston, TX; Houston Geological Survey (1977). 

The geopressured geothermal aquifers of the South-Central 
United States represent a potentially enormous store of mechanical, 
thermal and chemical energy. Nonetheless, it is not yet certain 
whether that energy can be utilized in ways that are technically 
sound, economically attractive and environmentally clean. The prin- 
cipal issues and concerns related to the possible recovery and 
conversion of energy from the geopressured resource are reviewed. 
Geopressured brines occur in well-defined sandstone formations, or 
reservoirs, which vary widely in size, temperature, and productive 
capacity. Plants capable of generating electricity from geopressur- 
ized fuel’ would require certain minimum reservoir properties. To 
what extent Gulf Coast geopressured aquifers meet these criteria has 
not yet been determined. Less stringent reservoir requirements 
would govern the direct application of geopressured heat to industri- 
al and agricultural processes. The technical and economic feasibility 
of systems proposed for the extraction, conversion, and utilization of 
geopressured energy are examined in relation to resource properties. 
Concepts for the conversion of the mechanical and thermal energy 
components to electricity are discussed, and several approaches to 
nonelectric energy utilization are noted. A brief review highlights 
the importance of legal and institutional issues that may impede the 
development of geopressured resources. It is concluded that a better 
understanding of geopressured resource characteristics is prerequi- 
site to the resolution of most outstanding concerns, both technical 
and nontechnical. 


NON-USA 
REFER ALSO TO CITATION(S) 39885, 39911, 40735 


39864 (EPRI-ER—660-SR, pp 3.1) Geothermal development in 
Mexico. Mulas, P. (Instituto de Investigaciones Electricas, Cuerna- 
vaca, Morelos, Mexico); Rivera, J. Jan 1978. 

In EPRI Annual Geothermal Program. 

Current and planned projects for the development and use of 
geothermal energy in Mexico are summarized. (JGB) 


39865 (EPRI-ER—660-SR, pp 3.35-3.36) Meager Creek geo- 
thermal investigation summary. Stauder, J. (British Columbia Hydro 
and Power Authority, Vancover). Jan 1978. 

In EPRI Annual Geothermal Program. 

The Meager Creek site, one of five areas located within the 
Garibaldi and Pemberton volcanics of British Columbia and evaluat- 
ed for geothermal potential, was identified as the most promising 
area and selected for more detailed study. Results of a resistivity 
survey and the drilling of four wells to identify limits of the possible 
reservior are summarized briefly. (JGB) 


39866 (NP—22629) Reports of geothermal resources multi-pur- 
pose utilization fact finding committee. Nakamura, S. (Corporate 
Unverified). Nov 1975. 109p. (In Japanese). TIC. 

A geothermal resources fact finding tour group consisting of 
geothermal engineers, government officials, and geothermal industry 
representatives was organized. The group visited France, Great 
Britain, Hungary, Iceland, and Italy to determine the nature of 
multipurpose utilization of geothermal energy in those countries. 
They were especially impressed with the large scale use of geother- 
mal resources in Hungary. The Hungarian applications involve 
relatively low temperature water. In Iceland, where very high 
temperature water is used, problems are encountered with heat 
exchange and equipment scaling. As a result of the tour, the group 
recommended that geothermal energy utilization in Japan be widely 
expanded. The report contains information on the power output and 
water chemistry at the various plants and descriptions of the geolog- 
ic structures. Thirty-seven illustrations are provided, including pho- 
tographs. 


39867 (NP—22842) Governmental energy research program of 
the FRG. Annual report, 1976: geothermal energy. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.). Projektleitung Nichtnuk- 
leare Energieforschung). 1976. 23p. (In German). Dep. NTIS (US 
Sales Only), PC A02/MF AOI. 

Seven different agencies of the Federal Republic of Germany 
are involved in studies of geothermal energy. The studies are fi- 
nanced by the Federal Ministry for Research and Technology and 
the Federal Ministry for Economy. The studies include temperature 
measurements in the Eifel area, geomagnetic and magnetotelluric 
studies of the mid-European rift, investigation and utilization of a 
high-temperature anomaly in the Urach area, testing and develop- 
ment of geophysical techniques, not-dry-rock development, liaison 
with the LASL hot-dry-rock project in the US, and compilation of a 
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heat flow and temperature atlas. Many of these studies have included 
deep drilling in crystalline basement rock. The aims, work programs, 
and status of these investigations are reported. 


39868 (NP—23052) Scientific investigations of Yugashima hot 
spring and hot spring fields. (Corporate Unverified). Mar 
1975. 36p. (In Japanese). TIC. 

Investigations were made of five hot springs located near 
Amagi Yugashima. The studies were ordered by the Shizuoka Pre- 
fectural governor in August, 1974, to determine the utilization and 
future demand for the springs. The region studied lies on the 
Yugashima group, composed of Miocene white tuff and post-Plio- 
cene igneous rock. The geothermal gradient averaged 8°C/100 m, 
reaching 66°C/100 m at Nishihira. Fifty-four reservoirs were discov- 
ered, the deepest at 700 m having a temperature of 93.5°C and a 
production rate of 3.258 1/min. The springs ranged in character 
from simple, through gypsum, to Glauber salt. All springs contained 
SO, as the primary component. Na and Cl decreased in the order of 
Funabara, Yoshina, Tsukigase, Sagazawa, and Yugashima. Ca in- 
creased in the reverse order. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


39869 (EPRI-ER—660-SR, pp 4.25-4.30) Geothermal reservoir 
modeling needs from exploration to utilization. Riney, T.D. (Systems, 
Science and Software, La Jolla, CA). Jan 1978. 

In EPRI Annual Geothermal Program. 

Continuously updated numerical simulation of a geothermal 
system, based on physical principles and the indiect measurements of 
the characteristics of the reservoir available at the various stages of 
development of the resource, is a valuable asset to geothermal 
development. Two computer programs, QUAGMR and MUSHRM, 
developed for studying reservoir response to fluid production/injec- 
tion, are discussed. The need for development of preproduction 
models for specific geothermal resources is pointed out. (JGB) 


USA 
REFER ALSO TO CITATION(S) 39883, 39886 


39870 Galerkin, finite-element analysis of steady-state flow and 
heat transport in the shallow hydrothermal system in the East Mesa 
area, Imperial Valley, California. Miller, R.E. J. Res. U.S. Geol. Surv.; 
5: No. 4, 497-508(1977). 

A steady-state simulation model was applied to the shallow 
hydrothermal system in the East Mesa area of Imperial Valley, Calif. 
The steady-state equations of flow and heat transport were solved by 
use of a Galerkin, finite element method. A solution was obtained by 
iterating between the temperature and pressure equations, using 
updated densities and viscosities. Temperature and pressure were 
obtained for each node, and corresponding head values were calcu- 
lated. The simulated temperature and pressure patterns correlated 
well with the observed patterns. Additional data, mainly from test 
drilling, would be required for construction of a similar model of the 
deep hydrothermal system. 


39871 Pleistocene rhyolite of the Mineral Mountains, Utah: geo- 
thermal and archeological significance. Lipman, P.W.; Rowley, P.D.; 
Mehnert, H.H.; Evans, S.H. Jr.; Nash, W.P.; Brown, F.H. J. Res. 
U.S. Geol. Surv.; 6: No. 1, 133-147(1978). 

Little-eroded rhyolitic tuffs, flows, and domes extend over 
about 25 km? along the western side of the Mineral Mountains, 
southwestern Utah, which is along the eastern edge of the Roosevelt 
KGRA (Known Geothermal Resource Area). Initial eruptions re- 
sulted in two low-viscosity lava flows of nonporphyritic rhyolite. 
These were followed by bedded pumice falls and nonwelded ash 
flows. The youngest activity produced at least nine viscous domes 
and small lava flows of rhyolite that contain 1 to 5 percent pheno- 
crysts of quartz, plagioclase, sodic sanidine, and biotite; distinction 
between domes and eroded flow segments locally is difficult. Potas- 
sium-argon ages indicate that all the rhyolite of the Mineral Moun- 
tains was erupted between 0.8 and 0.5 m.y. ago. The rhyolite rests on 
dissected granite of the Mineral Mountains pluton, the largest intru- 
sion in Utah, which has yielded published K-Ar ages of 9 and 15 
m.y. A small older dissected rhyolite dome, about 8 m.y. old, occurs 
just west of the range front. Whether the young ages of the pluton 

t time of intrusion or of later reheating, they, in conjunction 
with the Pleistocene rhyolite in the Mineral Mountains, do indicate a 
major late Cenozoic thermal anomaly, the size and age of which is 
significant to evaluation of the Roosevelt KGRA. The rhyolite is 
also the only known source of implement-grade obsidian in the 
southwest between eastern California and northern New Mexico. 


ERA VOL. 3, NO. 17 


39872 Earthquakes, geothermal systems, and fracture production. 
Brown, P.L.; Butler, D. (MicroGeophysics Corp., Golden, CO). pp 
1B2.1-1B2.7 of Energy resources and excavation technology. Wang, 
F.D.; Clark, G.B. (eds.). Golden, CO; Colorado School of Mines 
(1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

Abundant seismic activity and commercial geothermal pro- 
duction are empirically correlated. Measured seismic rates in geo- 
thermal fields (5 to 50 events per day) are an indication of the 
amount of rock being broken. If a model of upward convection, 
cooling, and chemical deposition is proposed for a commercial 

eothermal system, the self-sealing nature of the model indicates that 
Ceo-cioeuiicieet valuable, geothermal fluids will generally be present 
below the economic reach of the drill. If stress distribution which 
will cause continued reopening or creation of fractures via earth- 
quakes accompanies the model, continued circulation and economi- 
cally adequate production rates are consistent with the model. A 
quantitative discussion of the rate at which fractures are reopened by 
earthquakes is presented here. The seismicity rate has been measured 
for geothermal reservoirs in the Geysers area of northern California 
and in some of the Salton Sea fields. Richter magnitude vs. seismic 
moment curves spanning orders of magnitude are available. Similar 
studies drawn from the literature on slip length and fault area vs. 
magnitude are available. These data are combined to produce quanti- 
tative estimates of fracture production rates within geothermal reser- 
voirs. 


39873 Siting of a geothermal power plant: impact of geotechnical 
engineering on site utilization and seismic design. Hovland, H.J.; 
Storchillo, M.G. (Pacific Gas and Electric Co., San Francisco). pp 
1B3.1-1B3.8 of Energy resources and excavation technology. Wang, 
F.D.; Clark, G.B. (eds.). Golden, CO; Colorado School of Mines 
(1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

The siting of Geysers Unit 14, a geothermal power unit in the 
Geysers Known Geothermal Resources Area (KGRA), California, is 
discussed. Regional and local geology, historic seismicity, existing 


power plants, and the operation of a typical geothermal power plant 


in The Geysers area are described. e site selection process is 
multidisciplinary, involving various criteria associated with steam 
availability, environmental, operational, and geotechnical consider- 
ations. In the siting of this particular power plant, geotechnical 
engineering, geology, and seismicity were particularly important. 
The San Andreas Fault, 50 km to the southwest, is the dominant 
feature of the regional seismicity. A shear zone or fault crosses the 
site. The site is bounded by a landslide, steep slopes, and a wooded 
ravine. Utilization of the limited space became a major challenge. 
Facilities were placed on both sides of the shear zone, and connect- 
ing elements crossing the shear zone were designed to be flexible. 
Earthwork operational were so planned that the wooded ravine and 
an adjacent stream would be left undisurbed, preserving the natural 
environment. Retaining walls and a cantilever structure were re- 
quired to accommodate steep hills, slope stability, and the active 
landslide. How a critical facility can be designed on a very difficult 
site by appropriately weighing the geologic hazards involved, and 
by accepting reasonable risks in future plant operation is shown. 


39874 Frontier areas and exploration techniques. Geopressured 
geothermal energy in the South-Central United States. Jones, P.H. 
(Louisiana State Univ., Baton Rouge). pp 215-250 of Geology of 
alternate energy resources in the South-Central United States. 
ith M.D. (ed.). Houston, TX; Houston Geological Survey 
The Mississippi Salt Dome Basin occupies a rift which 
opened at the time the Gulf Basin was formed, but was superseded 
by a rift to the south, now occupied by the Gulf Coast geosyncline 
and the Gulf Coast Salt Dome Basin. Seismic and borehole logging 
methods were used in mapping fluid pressure; borehole logging 
methods provide data for isothermal mapping; seismic and borehole 
logging methods provide the data for structure mapping; borehole- 
methods, mainly electric logging, provide the data for sand-bed 
reservoir mapping and for isosalinity mapping. Together, these maps 
provide the information necessary for selection and evaluation of 
prospects for geopressured geothermal energy development. 


NON-USA 
REFER ALSO TO CITATION(S) 39880, 39881 


39875 (CONF-750821—6) Geochemistry and origin of thermal 
waters in Poland. Publication No. 119, International Association of 
ee Sciences. Dowgiallo, J. (Corporate Unverified). 1975. 
p. i 





SEPT. 15, 1978 


From American geophysical union meeting; Grenoble, 
France (24 Aug 1975). 

There are two broad categories of thermal water found in 
Poiand. One of these comprises brines which are found in the deep 
sedimentary aquifers of the North European Lowland, the other 
being the less mineralized waters of the Cl-Na and Cl-HCO;-Na 
types found in the Flysch Carpathians. The second type typically 
demonstrates a mineralization of less than 1.0 g/l and occurs in 
carbonate formations of the Inner Carpathians, the Tatra Mountains, 
and in Sudsten granites and gneisses. Chemical analyses and environ- 
mental isotope studies have shown that the brines are of relict, 
connate, or mixed origin. The Carpathian and Sudeten acratother- 
mae’ are of meteoric origin, and in some cases their *C content 
indicates Pleistocene infiltration. 


39876 Relationship of the rates of convective heat discharge to 
the tectonic provinces in Japan. Sumi, K. Chishitsu Chosasho Geppo; 
28: No. 5, 277-325(May 1977). (In Japanese). 

Rates of heat discharge of 1631 Japanese hot springs were 
calculated, based on the temperature and flow rate data that ap- 
peared in the catalogue of hot springs in Japan (Sumi, 1975b). The 
maximum temperature of each spring is given, and 0°C is adopted as 
base temperature. These data were taken from the statistical data of 
the prefectural government in 1970. Total heat discharges of 85 x 10° 
cal/min were calculated, and divided into 40 parts with five ranges 
of temperature (less than 25°C, greater than or equal to 25 to less 
than 42°C, greater than or equal to 42 to less than 60°C, greater than 
or equal to 60 to less than 90°C and greater than or equal to 90°C) 
and eight tectonic provinces. Histograms of heat discharge by hot 
water and those per unit area were made for each temperature and 
each tectonic province. In conclusion, if the distribution of the heat 
discharge from hot springs is roughly proportionate to that of 
geothermal resources, the approximate amounts of Japanese geother- 
mal resources are estimated as follows by the heat discharge of hot 
springs, geologic structure, and the geothermal gradients of eight 
tectonic provinces: steam and high enthalpy water from the volcanic 
zones of Alpine orogenic belt—about 40 percent; conduction-domi- 
nated resources of steam and high enthalpy water from pre-Alpine 
orogenic belt of Southwest Japan—about 10 percent; ultra-deep 
geothermal resources of low enthalpy hot water from pre-Alpine 
orogenic belts and folded zones of Alpine orogeny—about 25 per- 
cent; and, deep geothermal resources of low-enthalpy hot water 
from the intramountain sedimentary basins in the volcanic zones of 
Alpine orogeny—about 25 percent. 


39877 Total discharge of thermal springs in the Jakotsu River, 
Hakone. Hirano, T.; Hirota, S.; Oyama, M.; Odaka, S.; Awaya, T.; 
Oki, Y. (Hot Spring Research Inst., Hakone, Kanagawa, Japan). 
Bull. Hot Spring Res. Inst., Kanagawa Prefect.; 8: No. 2, 39-50(1977). 
(In Japanese). 

The volume of flow of thermal waters used for bathing in the 
Jakotsu area, Hakone is approximately 700 1/min. The total dis- 
charge of the thermal springs of the area including those from the 
river stream was estimated based on the chemistry of dissolved salts 
of the stream water and was calculated to be 2500 1/min. 


39878 Hydrothermal metamorphism and vein minerals of the 
| ate geothermal area, Japan. Oki, Y.; Hirano, T.; Suzuki, T 
(Hot —e Research Inst., Hakone, Kanagawa, Japan). Bull. Hot 
Spring Res. Inst., Kanagawa Prefect.; 8: No. 2, 81-94(1977). 

From Proceedings of international symposium on water-rock 
interaction; Prague, Czechoslovakia (1974). 

The most common hydrothermal minerals in Yugawara are 
calcite and anhydrite, the paragenesis of which with calcium zoolites 
seems to reflect the chemistry of hydrothermal solutions. The stabil- 
ity relations among calcium-bearing minerals are treated in terms of 
pH, P/sub CO:/, and the activity of Ca®*. The main discussion is 
aimed at estimating the partial pressure of CO. in the hydrothermal 
system. (JCB) 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 39041, 39853 


39879 (EPRI-ER—660-SR, pp 4.33-4.38) Proving the viability 
of the geothermal resource. Crosby, G.W. (Phillips Petroleum Co., 
Del Mar, CA). Jan 1978. 

In EPRI Annual Geothermal Program. 

Risks taken at various points during the development of a 
geothermal resource by both developer and utility operator are 
discussed. The roles of the three important tools of geothermal 
exploration, water chemistry, magnetotellurics, and heat flow mea- 
surements, as well as additional survey techniques are outlined. 
Drilling and reservoir testing methods are discussed. (JGB) 


GEOTHERMAL ENERGY 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 39867, 39874, 39940 


39880 (CONF-7305132—1) Application of geophysical methods 
for the identification of mineral thermal layers. Albani, R.; 
Mouton, J.; Simeoni, F.; Vicinanza, P. (Societa Mineraria del Trasi- 
meno (Italy); Compagnia Mediterranea Prospezioni, Rome (Italy); 
Azienda Comunale Elettricita ed Acque, Rome (Italy)). 1973. 14p. 
(In Italian). Dep. NTIS (US Sales Only), PC A02/MF A0O1. 

From Convegno Internazionale Sulle Acque Sotterrenee; Pa- 
lermo, Italy (2 May 1973). 

To determine the precise perimeter of mineral zones or ther- 
mal layers, an Italian mining company uses most comprehensive 
geophysical methods. Experimental studies in the Lazio region in- 
volved mapping the values of resistivity of both waters and the 
subsoil. Resistivity of waters varies as a function of the dissolved 
salts and temperature. Mapping isoresistivity reveals the contours of 
mineralized zones. Layers of mineral waters are revealed by anoma- 
lies in conductivity. At Bagni Albule thermomineral layers were 
investigated by isoresistivity mapping. The mineral layers and CO. 
fields of Anguillara were studied by electrometry and geophysical 
methods. At the thermal zone of Fogliano the depth of the Creta- 
ceous formation was determined electrometrically. Structural studies 
by means of electrometry in combination with thermal measure- 
ments are possible. The depth of rocks bearing mineral waters, their 
processes and tectonic discontinuities can be inferred indirectly. 


39881 (CONF-7406133—1) Sudeten thermal waters and their 
origin in light of isotopic and geochemical investigations. Dowsgiallo, 
J. (Corporate Unverified). 1975. 9p. TIC. 

From Simpozionului International de ape minerale si termale; 
Bucharest, Romania (14 Jun 1974). 

The nature and origins of Sudeten thermal waters are dis- 
cussed. These waters are found throughout the Sudetenland in both 
Czechoslovakia and Poland. Isotopic and geochemical analyses were 
made of water taken from boreholes at Cieplice and Ladek in 
Poland. Evaluation of the tritium and ‘*C contents showed the ages 
of the waters to be Lower Holocene at Ladek and Upper Pleistocene 
at Cieplice. The composition of stable isotopes of oxygen and 
hydrogen indicate that the waters are meteoric in origin and that the 
climate at the time of infiltration was periglacial. Based on several 
types of geothermometry, the temperature of deep waters at Cieplice 
is in the neighborhood of 100°C, possibly as high as 132°C. The 
geology of both areas is described and the geochemistry and isotopic 
compositions of the waters are reported in detail. This data permits 
rough estimation of the quality and dimensions of the reservoirs and 
indicates that they are probably an economically exploitable re- 
source. 


39882 (CONF-7609171—1) Computing infrared scanning residu- 
als in geothermal research. Tonelli, A.M. (Corporate Unverified). 
1976. 25p. TIC. 

From British Interplanatary Society symposium; London, UK 
(Sep 1976). 

The thermal phenomena related to the presence of geother- 
mal source and the data processing to be employed for bringing 
them into evidence are discussed. The intake of deep-lying heat, 
which has to be considered as constant with respect to solar energy, 
generates an apparent increase of thermal inertia due to local 
smoothing of both temperature gradient in time and space. A method 
is analyzed to obtain useful information from a couple of thermo- 
grams, having relative distortion based on the minimum variation of 
entropy during the period of the transitory considered. The mini- 
mum variation of entropy, defined as proportional to the log of ratio 
of the numbers "thermal gradient events,” would be an indicator of 
an anomalous local endogenous heat input. 


39883 (COO—4362-2) Low-temperature geothermal reservoir 
site evaluation in Arizona. Quarterly progress report, August 1, 
1977—October 31, 1977. Hahman, W.R. Sr. (Arizona Univ., Tucson 
(USA). Bureau of Geology and Mineral Technology). Dec 1977. 
Contract EG-77-S-02-4362. 19p. Dep. NTIS, PC A02/MF AOI. 

Progress in the development of a cost-effective exploration 
program for low- to moderate-temperature geothermal resources is 
reported. As part of this program two or three demonstration 
projects in Arizona will be brought on stream. The site-specific 
exploration, evaluation and development program as well as the state 
wide reconnaissance exploration program is continuing. The compi- 
lation of data for a geothermal energy resource map of Arizona has 
commenced. Geological field work was directed towards obtaining a 
broad overview of Arizona geology and regional reconnissance in 
the Springerville - St. Johns area. All outside projects are on 
schedule and the Landsat lineament map and report have been 
completed. 
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39884 (EPRI-ER—660-SR, pp 4.7-4.10) Geotechnical methods 
in reservoir exploration. Meidav, T. (Geonomics, Inc., 
Berkeley, CA). Jan 1978. 

In EPRI Annual Geothermal Program. 

The assets and shortcomings of the most commonly employed 
geochemical and geophysical methods in geothermal reservoir iden- 
tification are presented. Possible causes of errors in silica thermo- 
metry and Na/K (solubility ratio) thermometry are discussed. Geo- 
physical methods considered are electrical resistivity, gravimetric, 
and temperature gradient measurements. It is pointed out that inte- 
gration of several techniques is likely to produce more reliable 
results than dependence on a single method. (JGB) 


39885 (NP—22784) Contribution of geophysical surveying in the 
discovery of the Cesano geothermal field. Cameli, G.M.; Mouton, J.; 
Toro, B. (Ente Nazionale per l'Energia Elettrica, Pisa (Italy). Centro 
di Ricerca Geotermica; Compagnia Mediterranea Prospezioni, Rome 
(Italy); Consiglio Nazionale delle Ricerche, Pisa (Italy). Istituto 
Internazionale per le Ricerche Geotermiche). [nd]. 17p. Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

The important role played by geophysical prospecting in the 
discovery and development of the Cesano geothermal field is de- 
scribed. Gravity surveys revealed a strong positive anomaly trending 
northwest which separated two negative anomalies. This was inter- 
preted as being due to a structural high emerging from a large 
tectonic depression. A quantitative interpretation was derived 
through the use of a pair of two-dimensional models. Two negative 
magnetic anomalies were found along the southern edge of the 
gravity high, trending in the same direction. Thermal water and gas 
manifestations occur along these magnetic anomalies and a tectonic 
discontinuity is highly probable. Telluric prospecting revealed a 
resistant zone corresponding to the gravity high. Geothermal gradi- 
ent measurements showed the highest values to be near Cesano. The 
gradient and heat flow at that point are 2°C/10 m and 7.0 HFU, 
respectively. Geoelectrical surveys detected several raised substruc- 
tures of resistant strata to the southeast of Lake Bracciano, the most 
centrally located of which indicates a convergence among the gravi- 
metric, magnetic, telluric, electric, and geothermal anomalies. The 
first exploratory well, Cesano I, produced hot, mineralized fluid and 
subsequent successful wells have also confirmed the resource detect- 
ed by geophysical means. 


39886 Structure of the Rio Grande rift in southern New Mexico 
and West Texas based on gravity interpretation. Ramberg, 1.B.; Cook, 
F.A.; Smithson, S.B. (Univ. of Wyoming, Laramie). Geol. Soc. Am., 
Bull.; 89: No. 1, 107-123(Jan 1978). 

The Rio Grande rift, which is marked by a positive heat-flow 
anomaly in southern New Mexico, has been the subject of a gravity 
study based on 4,500 stations which cover a strip across New 
Mexico. The area consists of a series of basins and intervening ranges 
formed during Miocene time. This basin-and-range structure is 
strongly reflected in the Bouguer gravity anomalies, which range 
from -125 mgal over unlifts to -190 mgal over basins. Lineaments in 
trends of gravity anomalies are oblique to the predominant north- 
south trend of the rift and suggest that, in detail, the crust broke 
upon fractures oblique to the large-scale north-south trend. Thick- 
nesses of Cenozoic sediments, determined from gravity measure- 
ments, range from 2 to 3 km in basins. The gravity effect of 
sediments is removed by stripping, and a broad +30-mgal gravity 
anomaly is located over the rift. Regional and residual Bouguer 
gravity anomaly maps were constructed. The source of the 30-mgal 
gravity pf is interpreted to ba a shallow slab of basalt or a deep 
upwarp of the mantle that results in crustal attenuation. The low- 
velocity zone may project up toward the base of the crust under the 
Basin and Range province. Experiments and the observed fault 
pattern suggest an extensional origin for the Rio Grande rift fracture 
system. 


(NP—22879) Field measurements of irradiation: first use 

geology. Cassinis, R.; Lechi, G.M.; Tonelli, A.M. (Istituto 

Universitario Navale, Naples (Italy). Istituto di Meteorologia e 

Oceanografia). 1972. 17p. (In Italian). Dep. NTIS (US Sales Only), 
PC A02/MF AOl1. 

General considerations in the field of remote sensing are 
discussed, particularly geological applications of infrared measure- 
ments. The theory of electromagnetic radiation as described by 
Planck’s law is briefly reviewed. IR scanning and radiometry are the 
most commonly used techniques. Scanning provides photographic 
images of the spatial distribution of surface radiation. This technique 
was first used in Italy to obtain radiation data at Solfatara di 
Pozznoli. The primary causes of error in the technique are variable 
atmospheric transmissivity, angular inclination, and variable emis- 
sion. Problems involved in calibration are discussed. The data de- 
rived from surveys of volcanic regions are presented in tables and 
the thermal images and maps are provided. This technique is useful 
in surveying volcanoes and for the detection of high temperature 
geothermal resources. 
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39888 (NP—23115) Geochemistry and hydrothermal alteration at 
selected Utah hot springs. Final report: Volume 3 (revised). Parry, 
W.T.; Benson, N.L.; Miller, C.D. (Utah Univ., Salt Lake City 
(USA). Dept. of Geology and Geophysics). Jul 1976. 139p. of Utah, 
Salt Lake City. 

Application of Na-K-Ca geothermometry to warm springs in 
Utah indicates several areas with sufficiently high apparent tempera- 
tures to be of interest as geothermal exploration targets. A zone of 
warm springs in the Bonneville Basin show Na-K-Ca temperatures 
from 150°C to 233°C. Examination of Great Salt Lake, Bonneville 
sediment pore water, and Jordan Valley well-water chemistry indi- 
cates that mixing a small percent of these fluids with warm spring 
water can cause substantial errors in Na-K-Ca temperature estimates. 
Other saline deposits which may influence Na-K-Ca temperature 
estimates are the Paradox formation in southeastern Utah, the 
Muddy Creek formation in southwestern Utah, the Arapien shale in 
central Utah, the Preuss formation in northeastern Utah, and Playa 
salts in much of western Utah. The Roosevelt KGRA is the most 
attractive target identified by Na-K-Ca geothermometry. Hydrother- 
mal alteration, heavy metal distribution, and water chemistry pro- 
vide additional characterization of the Roosevelt system. Chemistry 
of a cool water seep (25°C) shows Na-K-Ca temperature of 241°C 
and SiO. temperature of 125°C. A Phillips well flowing from below 
1500’ (457m) shows Na-K-Ca temperature of 262°C, SiO. tempera- 
ture of 262°C, and K of 1.5 times the surface spring value. The near 
surface alteration assemblage is best explained in terms of a decrease 
in pH of near surface fluids as sulfide oxidizes. Increasing potassium 
and pH with depth indicates that a K-feldspar stable zone may be 
intersected with deeper drilling. Geology and alteration were 
mapped in the Monroe KGRA. (JGB) 


39889 Statistical evaluation of electrical sounding methods. Part 
II. Applied ic depth sounding. Ward, S.H.; Smith, B.D.; 
Glenn, W.E.; Rijo, L.; Inman, J.R. Jr. (Univ. of Utah, Salt Lake 
City). Geophysics; 41: No. 6A, 1222-1235(Dec 1976). 

Schlumberger resistivity and electromagnetic sounding data 
were obtained over prehistoric Lake Bonneville sediments near 
Delta, Utah. Inverse interpretation of these data illustrates that 
vertical electric sounding with the Schlumberger array is superior, 
for this environment, to electromagnetic sounding with either a 
vertical magnetic dipole or a horizontal magnetic dipole. Combined 
parametric and geometric electromagnetic sounding using 84 data 
points is inferior to Schlumberger sounding using 21 data points. 
However, superiority in these contexts pertains to parameter resolu- 
tion. The earth models obtained with a Gee soundings are virtual- 
ly identical within the limits of resolution. The importance of per- 
cent parameter standard deviations, parameter correlations, and 
least-squares residuals are all illustrated for a field example in this 
manuscript. Reparameterization in terms of the Dar Zarrouk param- 
eters S and T reduces the parameter correlations as expected. A 
generalization of reparameterization beyond the Dar Zarrouk param- 
eters is suggested. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 39868, 39884, 39888 


39890 Secondary controls on mercury in soils of geothermal 
areas. Klusman, R.W.; Landress, R.A. (Colorado School of Mines, 
Golden). J. Geochem. Explor.; 9: No. 1, 75-91(Mar 1978). 

A study of the Hg distribution in soils of the Long Valley, 
California, geothermal area and several minor geothermal districts in 
Colorado was made. A;-horizon soil samples were collected on a 
grid system in the Colorado areas and on a grid system from selected 
area of the Long Valley caldera. The primary objectives of this 
study were to determine the applicability of anomalously high Hg 
concentrations in soils to exploration for geothermal systems and to 
evaluate the importance of secondary controls such as organic 
matter, Fe and Mn hydrous oxides on Hg concentration in soils 
overlying geothermal systems. Statistical analysis identified two pop- 
ulations of Hg in soils, one related to geothermal activity and the 
other unrelated. Stepwise regression was used to evaluate the rela- 
tive importance of secondary controls on Hg. Organic carbon was 
found to be the most important influence in the California geother- 
mal data, whereas Mn was most important in the Colorado data. 
Generally, the secondary controls of Hg are subtle and are over- 
whelmed in an area of prominent geothermal activity. Some second- 
ary variables have a significant influence on Hg in soils and can be 
useful in redefining areas of anomalous Hg leakage. The technique is 
likely to be of most use in evaluating potential geothermal areas with 
weak surface expression. 


39891 Characteristics and origin of the major constituents dis- 

solved in the thermal waters of the French Massif Central. Schoeller, 

H.; Schoeller, M. (Bordeaux Univ., Talence, France). C. R. Hebd. 

— Sci., Ser. D; 285: No. 16, 1407-1410(19 Dec 1977). (In 
rench). 
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The chemical composition of the thermomineral waters of the 
Massif Central is quite different from that of the ground waters of 
the same country. The origin of the main anions HCOs, Cl, and SO, 
is essentially the magma, although the main cations, Na, Ca, and Mg 
are dissolved from the crystalline rocks. 


39892 Decreasing of chemical dissolves in thermal waters of the 
Shimochaya area, Hakone-Yumoto. Hirano, T.; Hirota, S.; Oki, Y. 
(Hot Spring Research Inst., Hakone, Kanagawa, Japan). Bull. Hot 
Spring Res. Inst., Kanagawa Prefect.; 8: No. 2, 51-66(1977). (In 
Japanese). 

The decreasing tendency of certain chemical constituents of 
thermal waters discharged in the Shimochaya area, Hakone-Yumoto 
is described. In 1958, thermal waters discharged from 10 drilled 
wells this area amounted to 538 1/min; the present amount (1976) 
from 19 drilled wells in 1074 1/min which is 20 percent of the total 
discharge of Hakone-Yumoto-Tonosawa area. The appearance of 
newly drilled wells followed by an increase in the total water 
discharge accounts for the decrease of certain solutes, which reflects 
the lowering of the thermal water level and mixing with the cold 
groundwater. 


EXPLORATORY DRILLING AND WELL LOGGING 


39893 (EPRI-ER—660-SR, pp 3.19-3.20) Development of geo- 
thermal energy at Chandler, Arizona. Bell, H. (Arizona Public Serv- 
ice Co., Phoenix). Jan 1978. 

In EPRI Annual Geothermal Program. 

Geothermal exploration in an area in south central Arizona is 
described briefly. Experience in the drilling of two wells during 1973 
G — The wells were left and remain in a shut-in condition. 


39894 (NP—23157) Geothermal resources Frio Formation, South 
Texas. Bebout, D.G.; Dorfman, M.H.; Agagu, O.K. (Texas Univ., 
Austin (USA). Bureau of Economic Geology). 1975. 37p. of Texas, 
Austin. 

A preliminary study of the Frio sand distribution and forma- 
tion temperatures and pressures was undertaken in order to define 
prospective areas in which a more detailed reservoir analysis is 
necessary prior to the selection of a site for a geothermal well. As a 
result two potential geothermal fairways were identified--one in the 
south part of the area in Hidalgo, Willacy, and Cameron Counties, 
and the other in the north part in north-central Nueces County. 


39895 (SAND—77-1145) Active devices for high temperature 
microcircuitry. Palmer, D.W.; Draper, B.L.; McBrayer, J.D.; White, 
K.R. (Sandia Labs., Albuquerque, N.Mex. (USA)). Feb 1978. Con- 
tract EY-76-C-04-0789. 122p. Dep. NTIS, PC A06/MF AO1. 

As part of a program to develop high temperature electronics 
for geothermal well instrumentation, a number of solid state diode 
and transistor types were characterized from room temperature to 
300°C. The temperature dependence and aging stability of transport 
and leakage properties were measured. Included in the study were 
silicon diodes, bipolar transistors, JFETs, MOSFETs, and GaAs 
MESFETs and JFETs. In summary the results are: diodes and 
bipolar transistors became extremely leaky at high temperature and 
are therefore of limited use; silicon MOSFETs and GaAs devices 
showed unacceptable aging instabilities at high temperatures; silicon 
JFETs from certain manufacturers were sufficiently stable and had 
suitable temperature dependent characteristics so that operational 
circuits could be made. Comparisons were made of experimental 
device characteristics and those predicted by theory. The theoretical 
calculations were done using standard equations revised to include 
appropriate temperature dependent parameters. Close agreement 
between theory and experiment was found, indicating that unexpect- 
ed high temperature effects were insignificant. In order to facilitate 
the use of devices in high temperature hybrids, it was necessary to 
develop bonding and prescreening techniques. A large variance of 
JFET 300°C operating parameters was found even within a single 

roduction lot. Consequently, high temperature prescreening al- 
lowed each circuit to be specifically “pretuned.” Standard solder, 
epoxy, and chip and wire attachment technologies were not func- 
tional at 300°C. Gold-germanium solder, aluminum wire to DuPont 
9910 gold film, and diffusion barrier pads were developed to allow 
high temperature attachment. 


39896 (TID—27941) Sensor application survey. Technical report, 
task 1. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). 1978. 
Contract EY-76-C-02-4082. 57p. Dep. NTIS, PC A04/MF AOI. 

Task 1 is a survey of well logging instrumentation undertaken 
to determine to what extent various tools can make use of severe 
environment acoustic sensor technology. The major goal was to 
establish the most appropriate tool for Task 2-Sensor Development 
and Optimization. Subject tools are borehole televiewer (BHTV), 
acoustic caliper, acoustic velocity logger, down hole flow meter 
(DHFM), and passive listening monitor. This report describes the 
investigation of tool capabilities, applications, operation, and limita- 
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tions under present and anticipated geothermal conditions. The 
results of Task 1 suggest that development of a combination BHT V/ 
Caliper tool would have the most favorable impact on improved 
geothermal well logging capabilities. Of nearly equal significance is 
DHFM. Acoustic velocity logger and passive listening devices are 
viewed as playing an important but lower priority role in geothermal 
resource characterization and development. 


39897 Analysis of deep boreholes in hot, dry, crystalline rock. St. 
John, C.M. (Univ. of Minnesota, Minneapolis). pp 1B1.1-1B1.4 of 
Energy resources and excavation technology. Wang, F.D.; Clark, 
G.B. (eds.). Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

The geothermal energy program has resulted in an increased 
interest in the deformation and stability of relatively large diameter 
holes drilled deep into crystalline rocks in regions where the geo- 
thermal gradient is high. Knowledge of the response of the rock 
surrounding such holes can be gained providing that an adequate 
model can be constructed. For complete generality the model should 
be capable of analysis of a hole which is arbitrarily orientated with 
respect to the principal axes of the initial stress field and also any 
planes of elastic symmetry of the rock. Under these conditions the 
deformation of the rock around the hole will not, in general, be in 
plane strain. Taking the Z axis as the axis of the hole then, providing 
the hole is long, the axial strain will be constant and the axial 
displacement will be a linear function of Z. The other components of 
displacement, and therefore all the components of the stress and 
strain tensors, are independent of Z. This kind of deformation is a 
particular case of a kind referred to as antiplane-strain. It is shown 
how this condition can be modelled very simply without resorting to 
a full three-dimensional analysis. The formulation of a finite element 
code making use of this approach is presented very briefly and 
shown to give results in good ageeement with those obtained analyti- 
cally. Finally, some calculations of stresses and displacements around 
chilled holes deep in hot, dry crystalline rock are introduced. 


39898 Trend areas and exploration techniques. Subsurface tech- 
niques for locating and evaluating geopressured geothermal reservoirs 
along the Texas Gulf Coast. Bebout, D.G. (Univ. of Texas, Austin). 
pp 251-273 of Geology of alternate energy resources in the South- 
Central United States. Campbell, M.D. (ed.). Houston, TX; Houston 
Geological Survey (1977). 

A high percentage of the Texas Gulf Coast oil and gas is 
produced from the Frio Formation; most of the hydrocabons are 
derived from fluvial sands on the updip portion of the Frio sedimen- 
tary wedge and are less than 100 feet thick. The downdip Frio sands 
are considerably thicker [100 to 700 feet (31 to 214 m)] and were 
deposited either as deltas or as strandplain deposits. These thick 
sands at depths greater than 10,000 feet commonly produce water 
fresher than sea water with temperatures between 250 to 300°F (122 
to 150°C) and are saturated with methane gas. The objective of this 
project is to evaluate the potential of producing water from these 
large geopressured reservoirs in order to obtain thermal energy, 
methane gas, and potable water. The first essential step in such an 
evaluation is to determine regional trends of the sand bodies and 
their depositional environments. Sand-percent maps of the lower 
part of the Frio outline thick dip-oriented sand bodies which were 
deposited as high-constructive deltas along the lower Texas Gulf 
Coast. To the north, along the middle and upper Texas Gulf Coast, 
sands along the main sand depocenter are strike-aligned and were 
deposited as strandplain sands and barrier bars. The sands of the 
upper part of the Frio, on the other hand, are predominantly strike- 
oriented throughout the Texas Gulf Coast. Sand-percent maps along 
with isothermal maps identify gross geothermal fairways which 
contain sand bodies greater than 300 feet (92 m) thick with fluid 
temperatures higher than 250°F (122C). More detailed studies of 
these fairways, then, incorporate both detailed analysis of sand 
distribution with closely spaced well-logs and porosity and perme- 
ability data obtained from core analysis and log interpretation. 


LEGAL AND INSTITUTIONAL ASPECTS 


39899 (EPRI-ER—660-SR, pp 3.37-3.39) Geothermal resource 
regulation: an Imperial County perspective. Pierson, D.E. (Director of 
Public works, El Centro, CA). Jan 1978. 

In EPRI Annual Geothermal Program. 

Steps taken by Imperial County, California to develop a 
geothermal element of the general plan required of counties by the 
State of California for projected physical development, are outlined. 
Recommendations are made for future development of its geother- 
mal resources, based on the geothermal element project. (JGB) 





3924 ENERGY RESEARCH ABSTRACTS 


ECONOMIC AND FINANCIAL ASPECTS 
REFER ALSO TO CITATION(S) 39853, 39910 


39900 (EPRI-ER—660-SR, pp 4.31-4.32) Resource risks in geo- 
thermal development. Butler, D.R. (Chevron Resources Co., San 
Francisco, CA). Jan 1978. 

In EPRI Annual Geothermal Program. 

Risks that concern geothermal resource producers can be put 
into these general categories: prospect risk, drilling risk, evaluation 
risk, sales risk, development risk, and reservoir risk. It appears that 
sales risk is highly dependent on reservoir risk, purchasers seem 
reluctant to enter into a sales contract with producers unless it can 
be shown that there is little or no reservoir risk. It is suggested that 
ERDA might indemnify the purchaser's reservoir risk by means of 
loan quarantees for power plant construction. (JGB) 


39901 (TID—27926) Site-specific analysis of hybrid geothermal/ 
fossil power plants. (Burbank City Public Service Dept., Calif. 
(USA)). Jun 1977. Contract EG-77-C-03-1311;EY-76-C-03-01 15-108. 
263p. Dep. NTIS, PC A12/MF AO1. 

A preliminary economic analysis of a hybrid geothermal/coal 
power plant was completed for four geothermal resource areas: 
Roosevelt Hot Springs, Coso Hot Springs, East Mesa, and Long 
Valley. A hybrid plant would be economically viable at Roosevelt 
Hot Springs and somewhat less so at Coso Hot Springs. East Mesa 
and Long Valley show no economic promise. A well-designed 
hybrid plant could use geothermal energy for boiler feedwater 
heating, auxiliary power, auxiliary heating, and cooling water. Con- 
struction and operation of a hybrid plant at either Roosevelt Hot 
Springs or Coso Hot Springs is recommended. A modified version of 
the Lawrence Berkeley Livermore GEOTHM Program is the major 
analytical tool used in the analysis. The Intermountain Power Proj- 
ect is the reference all coal-fired plant. 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 39912, 41440 


39902 (ERHQ—0001) Guidelines to the preparation of environ- 
mental reports for geothermal development projects. (Energy Re- 
search and Development Administration, Washington, D.C. (USA). 
Div. of Geothermal Energy). Feb 1977. 74p. Dep. NTIS, PC A04/ 
MF AOl. 

Introduction to the discussion on the guidelines to the prepa- 
ration of environmental reports for geothermal development pro- 
jects is presented under the following section headings: purpose of 
the guidelines; definitions; general instructions; ERDA action on 
environmental reports; Federal legislation applicable to geothermal 
activities; and, state and local environmental protection require- 
ments. The discussion on standard format and contents is presented 
under the following section headings: introduction; description of 
the proposed activity; description of the existing site environment; 
environmental effects of the proposed activity; effluent and environ- 
mental measurement and monitoring programs; reclamation and 
restoration; alternatives to the proposed action; irreversible and 
irretrievable commitments of resources; trade-off analysis; and com- 
pliance with regulations and other controls. The three appendices 
are entitled: ERDA regulation--guidelines for environmental review; 
Federal regulations applicable to geothermal resource development 
projects; and state regulations applicable to the geothermal resource 
development projects. (JGB) 


39903 (SAN—1269-1(Vol.1)) Evaluation of geothermal energy 
exploration and resource assessment. Final report. Volume I. A review 
of geothermal subsidence modeling. Grover, M.K.; Lewis, J.G.; 
Oberste-Lehn, D.; Rawson, G.E.; Srinivasa, D.S. (R and D Asso- 
ciates, Marina del Rey, Calif. (USA)). Dec 1977. Contract EY-76-C- 
03-1269. 296p. Dep. NTIS, PC A13/MF AO1. 

The present status of the numerical modeling of subsidence 
phenomena associated with the production of fluid from geothermal 
reservoirs is evaluated. This evaluation includes a comparative anal- 
ysis of present numerical modeling codes including an evaluation of 
their potential for application to specific geologic environments 
where the subsidence may occur. In addition, this report provides 
preparation guidelines for subsidence modeling application to assist 
program managers responsible for the supervision of subsidence 
monitoring and control measures associated with geothermal devel- 
opment. Also included are sections on data acquisition and manage- 
ment and a proposed method for qualitatively ranking the subsidence 
risks of a known geothermal reservoir. The subject of data uncer- 
tainties management is introduced and briefly discussed. 
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39904 (SAN—1326-1/2) Direct heat applications of geothermal 
energy in the geysers/Clear Lake Region. Final report. Volume II. 
Environmental assessment. (Ecoview, Napa, Calif. (USA)). Aug 
1977. Contract EG-77-C-03-1326. 266p. Dep. NTIS, PC Al2/MF 
AOl. 

The environmental report on each of the six study areas is 
presented under the following section headings: general aspects; air 
resource status and quality; water resource—status and quality; 
vegetation resource; and, faunal resource. The six study areas are: (1) 
Borax Lake - Burns Valley, Sulphur Bank Mine Valley, and High 
Valley; (2) Mt. Konocti - Thurston Lake; (3) Colloyami Valley - 
Ford Flat Area, (4) High Valley Creek - Glenbrook Area; (5) 
Calistoga Geothermal Area; and (6) Geysers Geothermal Field. 
JGB) 


39905 (UCRL—52418) Environmental geology workshop for the 
Geysers—Calistoga known geothermal resources area. Ledbetter, G.; 
Crow, N.B. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 8 Feb 1978. Contract W-7405-ENG-48. 13p. Dep. NTIS, 
PC A02/MF AOI1. 

Lawrence Livermore Laboratory (LLL) is studying ways in 
which the environmental quality of The Geysers-Calistoga known 
geothermal resources area may be protected from any significant 
harmful consequences of future geothermal development. The LLL 
study includes the effects of development on air and water quality, 
geology, the ecosystem, socioeconomics, and noise. The Geothermal 
Resource Impact Projection Study (GRIPS) has grants to undertake 
similar work. On 28 and 29 November 1977, LLL and GRIPS 
jointly sponsored a workshop at Sonoma State College at which 
knowledgeable earth scientists presented their views on the potential 
geological hazards of geothermal development. The workshop pro- 
duced recommendations for studies in geological mapping, slope 
stability, subsidence, seismicity, and groundwater hydrology. These 
recommendations will be evaluated along with other considerations 
and in conjunction with the other subjects of the LLL study. The 
results of the study will be contained in a preplanning report of final 
recommendations to the Department of Energy. 


39906 Compaction processes and mathematical models of land 
subsidence in geothermal areas. Finnemore, E.J.; Gillam, M.L. (Sys- 
tems Control, Inc., Palo Alto, CA). pp 157-166 of Land subsidence 
symposium. Paris; International Association of Hydrological Sci- 
ences (1977). 

From 2. international symposium on land subsidence; Ana- 
heim, CA, USA (10 Dec 1976). 

See CONF-761217—. 

Several occurrences of geothermal subsidence, up to 4.7 m, 
indicate the need for a better understanding of compaction processes 
in hydrothermal reservoirs and for improved modeling capabilities. 
Three processes are thought to cause compaction in hydrothermal 
reservoirs. Intergranular pore compaction is considered to be the 
major compaction process in hydrothermal areas, as in hydrocarbon 
and ground water areas, but many of the contributing factors differ. 
The most important differences may reflect temperature effects, fluid 
phase relationships, and a wider variety of reservoir materials with 
more variable deformation properties. Fracture closing may be sig- 
nificant in cemented rock. Thermal contraction is minor. A summary 
of twenty-two subsidence models of different types compares their 
characteristics, capabilities, and site applications. These models are 
of various complexities and incorporate different constitutive rela- 
tions for simulating material deformations. Only three simulate tem- 
perature changes, indicating the early stage of geothermal subsi- 
dence model development. No model has yet been verified by 
application to geothermal areas. Continuing development is under 
way, using various approaches. Unique hydrothermal features 
should be incorporated wherever possible. Further work is particu- 
larly needed to increase our knowledge of in-situ material deforma- 
tion behavior, and so make possible its improved simulation. 


39907 Environmental considerations. Geothermal resources of the 
Texas Gulf Coast: environmental concerns arising from the production 
and disposal of geothermal waters. Gustavson, T.C.; Kreitler, C.W. 
(Univ. of Texas, Austin). pp 297-335 of Geology of alternate energy 
resources in the South-Central United States. Campbell, M.D. (ed.). 
Houston, TX; Houston Geological Survey (1977). 

Disposal and temporary surface storage of spent geothermal 
fluids and surface subsidence and faulting are the major environmen- 
tal problems that could arise from geopressured geothermal water 
production. Geopressured geothermal fluids are moderately to 
highly saline (8,000 to 72,000 parts per million total dissolved solids) 
and may contain significant amounts of boron (19 to 42 parts per 
million). Disposal of hot saline geothermal water in subsurface saline 
aquifers will present the least hazard to the environment. It is not 
known, however, whether the disposal of as much as 310,000 barrels 
(54,000m*) of spent fluids per day into saline aquifers at the produc- 
tion site is technically or economically feasible. If saline aquifers 
adequate for fluid disposal cannot be found, geothermal fluids may 
have to be disposed of by open watercourses, canals, pipelines to 





SEPT. 15, 1978 


coastal bays on the Gulf of Mexico. Overland flow or temporary 
storage of geothermal fluids may cause negative environmental 
impacts. As the result of production of large volumes of geothermal 
fluid, reservoir declines may cause compaction of sediments within 
and adjacent to the reservoir. The amount of compaction depends on 
pressure decline, reservoir thickness, and reservoir compressibility. 


GEOTHERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 39853, 39859, 39863, 39937 


39908 (EPRI-ER—660-SR, pp 2.1-2.6) Feasibility study of a 
low-salinity hydrothermal demonstration plant. Holt, B.; Ghormley, 
E.L. (Ben Holt Co., Pasadena, CA). Jan 1978. 

In EPRI Annual Geothermal Program. 

The feasibility of constructing a 25 MWe to 50 MWe geother- 
mal power plant utilizing a low-salinity hydrothermal fluid as the 
energy source was assessed. The first phase of the work led to the 
selection of a recommended site from sixteen possible locations and a 
recommended process for the demonstration plant. The Heber reser- 
voir in the Imperial Valley of California and the Valles Caldera 
reservoir in New Mexico were evaluated in detail; the Heber reser- 
voir was selected. Three energy conversion processes (flash, binary, 
and hybrid) were evaluated. The binary conversion was selected for 
use at the Heber plant. During the first phase of work, several 
parallel activities were carried out, including geotechnical, environ- 
mental, socioeconomic, and energy conversion economics. (JGB) 


39909 (EPRI-ER—660-SR, pp 2.7-2.13) Heber Geothermal 
Demonstration Plant. Swanson, C.R.; Lombard, G.L. (San Diego 
Gas and Electric Co., CA). Jan 1978. 

In EPRI Annual Geothermal Program. 

Organizational aspects of the project to build and operate a 
geothermal demonstration power plant of 65 MW (gross) and 45 
MW (net) capacity at the liquid-dominated reservoir at Heber, 
California are discussed. Responsibilities of participating groups in 
the various phases of the project are outlined. The proposed plant is 
described; a schematic diagram of the binary conversion process to 
be used is included. Plans for design and construction of the turbine- 
generator are discussed. (JGB) 


39910 (EPRI-ER—660-SR, pp 3.27-3.33) Site-specific analysis 
of hybrid geothermal/fossil power plants. Sinay, G.L. (City of Bur- 
bank Public Service Dept., CA). Jan 1978. 

In EPRI Annual Geothermal Program. 

Energy cost comparisons of a 750-MW hybrid plant at each 
of four geothermal sites are presented. It is concluded that the 
Roosevelt Hot Springs site has the potential of producing electric 
energy delivered to Burbank at 10 percent less cost than a well-sited 
reference all coal-fired plant. Performance characteristics of the 
hybrid plant that account for its economic viability are discussed. 
(JGB) 


39911 (NP—22162) Geothermal energy in Italy: realizations and 
future prospects. Stefani, G.C. (Ente Nazionale per |’Energia Elet- 
trica, Rome (Italy)). [nd]. 13p. (In Spanish). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

A review is given of the three primary cycles in the develop- 
ment of the geothermal field at Larderello. In the first cycle the 
endogeneous fluid was used directly in turbines at atmospheric 
pressure for the generation of electricity. In the second cycle, 
condensation turbines were fed with secondary vapor produced with 
the endogeneous fluids in heat exchangers. In the third and present 
cycle the endogeneous fluid is introduced into turbines where the 
vapor is condensed with cold water from cooling towers. The 
noncondensable gas is removed in extractors which discharge it to 
the atmosphere or conduct it to chemical installations. Other areas in 
Italy under active development are cited. Future activity planned 
includes extensive development of Italian geothermal resources, 
international scientific and technical collaboration, and cooperation 
in foreign geothermal projects. (JSR) 


39912 (TREE—1256) Geothermal R and D project report for 
April 1, 1977—September 30, 1977. Kunze, J.F. (ed.). (Idaho Nation- 
al Engineering Lab., Idaho Falls (USA)). Mar 1978. Contract EY- 
76-C-07-1570. 72p. Dep. NTIS, PC A04/MF AO1. 

The Idaho Geothermal Research and Development Program 
was initiated in 1973. The program's mission has been to improve the 
technology necessary to utilize geothermal fluids of moderate tem- 
perature—fluids of about 150°C or 300°F. This report discusses the 
progress from April to September 1977, during which time an 
injection well was drilled and the design of a 5000-kW(e) pilot 
power plant was completed. Manufacturers began fabricating heat 
exchangers and condensers for the power plant and a cooling tower 
to dissipate 40 MW of heat was ordered. 
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DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 39873, 39921 


39913 (CONF-770440—, pp 233-245) Performance of steam 
scrubbers at San Diego Gas and Electric Company's Geothermal Test 
Facility, Niland, California. Holt, B.; Hutchinson, A.J.L. (Ben Holt 
Co., Pasadena, CA). 1977. 

From American Nuclear Society topical meeting on energy 
and mineral recovery research; Golden, CO, USA (12 Apr 1977). 

In Energy and mineral resource recovery. 

Geothermal brine contained in the Salton Sea KGRA near 
Niland, California is being processed in the Geothermal Loop Ex- 
perimental Facility (GLEF) operated by San Diego Gas and Elec- 
tric Company (SDG and E) and funded jointly by SDG and E and 
ERDA. Operational results of this facility are presented. The brine 
contains about 20 percent by weight of dissolved salts and up to 
three percent by weight of noncondensable gases, principally COz. 
The high noncondensable content of the geothermal fluid dictates 
using a binary cycle design. Fouling of heat exchange surfaces is 
avoided by flashing the two-phase well flow at four successively 
lower pressure stages and heating the working fluid with clean steam 
flashed from each stage. The steam contains considerable entrained 
salts, often over 1,000 ppM. These salts will in time scale up the heat 
exchanger tubes. Washing of the steam in a scrubber containing 
recirculating trays removes the entrained materials to 10 to 20 ppM. 
The trays have a low pressure drop (less than 2” water/tray) and 
require a low water rate. The enthalpy and energy losses are less 
than with other known types of steam purifiers. A description of the 
scrubber is presented, together with recent performance data at the 
GLEF. 


39914 (EPRI-ER—660-SR, pp 3.11-3.16) Operational experi- 
ence at the San Diego Gas and Electric/ERDA Niland Geothermal 
Loop Experimental Facility. Lombard, G.L. (San Diego Gas and 
Electric Co., CA). Jan 1978. 

In EPRI Annual Geothermal Program. 

Operational experience has been generally very successful. 
The thermal energy of the high-salinity, high-temperature resource 
has been successfully extracted. Simplified control and handling of 
the brine and flashed steam/condensate has allowed scale to be 
removed, plant operators to anticipate problems, and maintenance 
costs to be limited. Plant modifications have included replacement of 
on-off controls with proportional elements, revision of pump bear- 
ings, and replacement or modifications to valves. Remaining tasks to 
be accomplished are defining operating and maintenance costs, gath- 
ering long-term operational and engineering data, and improving 
plant reliability. The facility is sized to generate approximately 10 
MW of electric power using a flash/binary cycle, except that the 
turbine and generator are not present. A flow diagram is included. 
The operating experience to date of the three major systems (brine, 
steam/condensate, and binary) is reviewed. (JGB) 


POWER PLANT SYSTEMS AND COMPONENTS 
REFER ALSO TO CITATION(S) 40721 


39915 (EPRI-ER—660-SR, pp 2.37-2.42) Mobile geothermal 
fluids, materials, and components test laboratory. Hajela, G. Jan 1978. 

In EPRI Annual Geothermal Program. 

A mobile geothermal laboratory that can be used at any given 
well site to conduct comprehensive, standardized, and systematic 
tests has been designed. The laboratory would be used for the 
development of power plant performance specifications, power plant 
design criteria, scale control methods, and material selection criteria. 
The mobile laboratory would have the capability of providing, in a 
short span of time at the site, information sufficient for the power 
cycle process to be identified for any given geothermal resource. 
(JGB) 


39916 (EPRI-ER—660-SR, pp 2.61-2.73) Preliminary design of 
axial flow hydrocarbon turbine-generator set for geothermal applica- 
tions. Samurin, N.A.; Shields, J.R. (Elliott Co., Jeannette, PA). Jan 
1978. 

In EPRI Annual Geothermal Program. 

The purpose of this study is to demonstrate the feasibility of a 
large 65-megawatt axial design, double flow turbine generator unit 
for use with a variety of hydrocarbon mixtures. The project objec- 
tives are: to evaluate the present state of the art for the design and 
construction of an axial double flow turbine; to establish a conceptu- 
al design for a 65-megawatt axial flow turbine; to evaluate off-design 
performance for seasonal variations and long-term thermal depletion 
conditions; and to establish a conceptual system control scheme. To 
achieve these objectives, a hardware-oriented design was initiated. 
Turbine design parameters were specified. For a specific mixture of 
80% isobutane, 20% isopentane, the inlet temperature was specified 
as 146°C+- (295°F +- 5°), the inlet pressure 3447 kPa +- 34.4 kPa 
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(500 psia +- 10 psia) and the discharge pressure was specified as 
496.4 kPa + 0 and -68.9 kPa (72 psia + 0 and -10). In addition, 
conditions for a 90% isobutane, 10% propane and commercial iso- 
butane were specified. Overall objectives of this project have been 
achieved in that a 65-megawatt axial double flow turbine concept 
has been proposed and the design is within the present state of the 
art. 


39917 (EPRI-ER—660-SR, pp 2.75-2.84) Radial hydrocarbo 
turbine study. Dakin, R. (Rotoflow Corp., Los Angeles). Jan 1978. 

In EPRI Annual Geothermal Program. 

The objective of this project is to evaluate the radial inflow 
turbine as a hydrocarbon expander for geothermal application. An 
outline of Rotoflow’s conceptualization and calculations on the 
project at this time is presented. 


GEOTHERMAL ENGINEERING 


DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 39925, 39947 


39918 (SAND—78-7010) Geothermal well completions: an over- 
view of existing methods in four types of developments. Snyder, R.E. 
(Completion Technology Co., Houston, Tex. (USA)). Jan 1978. 
Contract EY-76-C-04-0789. 128p. Dep. NTIS, PC A07/MF AOl1. 

Existing practices and capabilities for completing producing 
and injection wells for geothermal application in each of four 
categories of geothermal environments are discussed. Included are 
steam wells in hard, fractured rocks (The Geysers, California), hot 
water wells in sedimentary formations (Imperial Valley, California), 
hot, dry impermeable rocks with circulating water systems (Valles 
Caldera, New Mexico), and geopressured, geothermal water wells 
with associated hydrocarbon production on the U.S. Gulf Coast. 


39919 Water jet drilling in sandstone and granite. Summers, 
D.A.; Lehnhoff, T.F. (Univ. of Missouri, Rolla). pp 1B6.1-1B6.5 of 
Energy resources and excavation technology. Wang, F.D.; Clark, 
G.B. (eds.). Golden, CO; Colorado School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

A high pressure water jet drilling device is being developed. 
Some of the  hopereeotd work in the laboratory is described and 
changes in drilling parameters required for sandstone and granite are 
discussed. A modified drill bit to improve penetration using a 
combined water jet and roller cone bit is described and preliminary 
data on the results discussed. 


FLUID TRANSMISSION 
REFER ALSO TO CITATION(S) 39925 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 39914, 39915 


39920 (AD-A—045511) Coso geothermal corrosion studies. Final 
report. Finnegan, S.A. (Naval Weapons Center, China Lake, Calif. 
(USA)). Oct 1977. 89p. (NWC-TP—5974). NTIS PC A05/MF AOl1. 

This report documents the results of geothermal corrosion 
studies conducted at the Coso Thermal Area, Naval Weapons 
Center, China Lake, California. Nine different common construc- 
tion-grade piping materials were tested for periods up to about one 
year in three distinctive low-pressure, medium temperature environ- 
ments (acid-sulfate steam, groundwater-diluted steam, and hot miner- 
alized alkaline water) under anaerobic and aerobic conditions. Ex- 
posed specimens were analyzed principally by optical microscopy 
and X-ray diffraction techniques, and selectively by scanning elec- 
tron microscopy, X-ray fluorescence, and atomic absorption spec- 
troscopy. Corrosion/erosion modes, rates, and principal insoluble 
corrosion products were established and mechanisms based on estab- 
lished theory proposed to account for the modes of deterioration. 
Corrosion results were compared for the three fluid systems, and 
specific materials were then recommended for use in each of the 

uid types found at the Coso Thermal Area. (Author) 


39921 (EPRI-ER—660-SR, pp 2.15-2.31) Brine chemistry/com- 
bined heat and mass transfer. Shannon, D.W.; Faletti, D.W.; Lessor, 
D.L.; Morrey, J.R. (Battelle Pacific Northwest Labs., Richland, 
WA). Jan 1978. 

In EPRI Annual Geothermal Program. 

Studies needed to aid in the optimization of geothermal 
power plant cycles are discussed. Objectives discussed are the devel- 
opment of a data base on the chemical factors affecting scaling, 
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development of computer models to estimate scaling rates in plant 
components, and development of computer models of the impact of 
scaling on long-term plant electric output and maintenance require- 
ments. Studies centered around the development of four computer 
codes are reported. They are: EQUILIB, an equilibrium chemistry 
code that takes a brine model and calculates what minerals would 
become insoluble and how much would precipitate with changed 
temperatures, pressure and volumes in the power cycle; FLOSCAL, 
a code to estimate the buildup rate of scale on ym and components; 
PLANT, an extensive thermohydraulics code that optimizes a typi- 
cal multistage flash plant or binary cycle plant for a reservoir and 
then calculates plant degradation due to scale buildup; and GEOS- 
CALE, a time-dependent code to combine the above codes to assess 
when and how the performance of a geothermal power plant will 
degrade with time as a result of scale buildup. (JGB) 


39922 (EPRI-ER—660-SR, pp 2.43-2.49) Methods for geother- 
mal brine treatment. Phillips, S.L.; Mathur, A.K. (Univ. of Califor- 
nia, Berkeley). Jan 1978. 

In EPRI Annual Geothermal Program. 

The world literature was screened for data dealing with brine 
treatment methodology, and references were stored on computer 
tapes. It is concluded that current methods for controlling scale 
deposition and materials corrosion in the geothermal power industry 
are mainly cleanup and replacement of parts on an as-needed basis. 
Scales are commonly removed by several methods including acidiz- 
ing, reaming, scraping, and hydroblasting. Efforts have been made to 
treat geothermal hot water to minimize scale deposition and to 
remove such materials as arsenic and silicate from spent fluids prior 
to disposal of the waste water. Corrosion can be controlled by 
removal of corrosive species from the fluid system, chemical reac- 
tion, or selection of corrosion-resistant materials for use in the 
system. (JGB) 


39923 (EPRI-ER—660-SR, pp 2.51-2.54) 2000-hour heat ex- 
changer study. Ghormley, E.L.; Stern, J.L. (Ben Holt Co., Pasadena, 
CA). Jan 1978. 

In EPRI Annual Geothermal Program. 

The heat transfer characteristics of a shell-and-tube exchanger 
in geothermal brine service were studied. Both steel and titanium 
tubes were tested for 2000 hours in geothermal brine service to 
obtain reliable information on corrosion of heat exchanger tubes and 
exchanger fouling that could be used to design a commercial plant. 
It is concluded that either steel tubes or titanium tubes could be used 
in a commercial geothermal plant. Scale deposition would be more 
rapid on the steel tubes. The scale deposited on the steel tubes 
contains silicon, iron, antimony, arsenic, and sulfur. The scale is 
brittle and can be easily scraped from the tube surface. The scale 
deposited on the titanium tubes is primarily antimony sulfide. This 
scale is a loose amorphous deposit that can be easily scraped from 
the tube surface. An analysis of the noncondensable gases in the 
Heber brine showed that the gas constitutes only 0.0049 weight 
percent of the brine. The gas contains 0.36 mol percent hydrogen 
sulfide. This concentration of hydrogen sulfide is sufficiently low 
OG 3) would not constitute a hazard if a brine spill should occur. 


39924 Silica scale of the Onuma Geothermal Power Plant. Ito, J.; 
Kuboto, Y.; Kurosawa, M. J. Jpn. Geotherm. Energy Assoc.; 14: No. 
4, 173-179(Dec 1977). (In Japanese). 

The effect of the silica scale on the Onuma geothermal power 
plant was studied. On the inside wall of the hot-water pipe and the 
injection well casing pipe, the silica scale deposits 5 to 20 mm in 
thickness/2 to 5 years. It’s depositing velocity is about 0.01 mm/day 
to 0.1 mm/day in apparent thickness. A negative correlation is found 
between the velocity of scale depositing and the speed of hot water 
current. The SiO. content of the hot water is only about 400 mg/1. 
Since the ratio of AlzOs and SiOz in the scale deposit has a value of 
0.03 to 0.06, it is considered that the coprecipitation of Si and Al 
form the silica scale. The injection capacity of a well is chiefly 
controlled by the interference of other wells, but the decrease of 
i well capacity based on the scaling is small (25 m*/h in 4 
years). 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 39869 


39925 (COO—2838-1) Feasibility demonstration of the Sperry 
down-well pumping system. Final report. (Sperry Research Center, 
Sudbury, Mass. (USA)). May 1977. Contract EY-76-C-02-2838. 
183p. Dep. NTIS, PC A09/MF AO1. 

Advantages of down-well pumping (vs. free-flowing) of geo- 
thermal hot-water wells are presented, and criteria for such a system 
are discussed. The main body of the report is presented under the 
following section headings: the Sperry down-well pumping system; 
field test program; field operations; test results; and, conclusions and 
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recommendations. The appendix includes a summary of boiler heat 
transfer and pressure drop calculations. (JGB) 


39926 (EPRI-ER—660-SR, pp 2.85-2.90) Geothermal reservoir 
assessment techniques manual. Sanyal, S.K.; Ramey, H.J. Jr; Meidav, 
H.T. (Geonomics, Inc., Berkeley, CA). Jan 1978. 

In EPRI Annual Geothermal Program. 

The manual will provide guidelines for geothermal reservoir 
assessment and management. The manual will be divided into the 
following seven sections: introduction and assessment rationale; ex- 
ploration; formation evaluation (well logging and core analysis; well 
testing); reservoir performance prediction; well bore and production 
engineering (flow metering; multiphase flow in pipes); reservoir 
development and management; and, executive summary. (JGB) 


39927 (EPRI-ER—660-SR, pp 4.1-4.5) Reservoir verification 
workshop panel report. Sanyal, S.K. (Geonomics, Inc., Berkeley, 
CA). Jan 1978. 

In EPRI Annual Geothermal Program. 

Discussion at the workshop is summarized. It is concluded 
that there are basic uncertainties in geothermal reservoir assessment 
because of lack of data about the reservoir, lack of a data base about 
geothermal reservoir assessment, and lack of knowledge about the 

“geothermal system” of a reservoir. These uncertainties can be 
substantially reduced by proper engineering and basic research. 
Resource and utility companies can work together with some federal 
help to reduce the risks and uncertainties. While the utilities are 
interested in a geothermal power industry, they are yet to be 
convinced about the economics and the assurance of future supply of 
the resource. For the near future, geothermal energy will be a 
supplement to, not a replacement for, baseload energy. Small utilities 
may utilize small geothermal power plants, even though these may 
be uneconomical for large utilities. (Seven of the papers presented 
before the panel have been abstracted and indexed separately for 
inclusion in ERA/EDB.) (JGB) 


39928 (EPRI-ER—660-SR, pp 4.17-4.23) Tritium tracer as a 
means for reservoir verification in geothermal reservoirs. Vetter, O.J. 
(Vetter Associates, Laguna Beach, CA). Jan 1978. 

In EPRI Annual Geothermal Program. 

Naturally occurring or man-made tritium can be used to 
obtain information on reservoir characteristics not available any 
other way. Determination of naturally occurring tritium may allow 
conclusions about age of fluid in reservoir, flow patterns within the 
reservoir, and natural recharge of reservoir. The shortcomings of 
utilizing natural tritium for these purposes are explained. Tritiated 
water as a tracer added to the reinjected brine will indicate a number 
of reservoir heterogeneities such as fractures (number of fractures, 
fracture directions, fracture conductivities, etc.), other high perme- 
ability zones (streaks with higher permeability than the majority of 
the reservoir) and communications across “impermeable layers’ 
(shale breaks, flow channels behind pipe, etc.). Tritium tracers will 
not replace common reservoir engineering methods such as pressure 
test work. However, it must be seen as a verification method and as 
a supplement to the common reservoir engineering methods. Its 
greatest value during actual field operations lies in the extreme 
sensitivity and accuracy of the tracer determinations. This will allow 
constant reservoir monitoring at a very low cost. If cold brine (from 
reinjection) should break through the reservoir, a financial disaster 
can occur. Tritium tracers will indicate this damage long before the 
actual cold front arrives at a producer. This would allow remedial 
measures to be taken before larger financial losses have occurred. 


39929 (SAND—78-7009) Engineering study of water reinjection 
for geothermal systems. Section I. Water injection well fundamentals. 
Section II. The injection well model. Section III. Sources of water 
contaminants. Section IV. Simulating the down-hole behavior of injec- 
tors. Section V. The overall influence of damage near the well bore. 
Jorda, R.M. (Completion Technology Co., Houston, Tex. (USA)). 
Jan 1978. Contract EY-76-C-04-0789. 107p. Dep. NTIS, PC A06/ 
MF AOl. 

Information related to the effects of suspended solids and, to 
some extent, vapor bubbles on injection well performance is present- 
ed. The means of evaluating the tolerable amounts of solids in 
injected water are presented, and all necessary derivations, equa- 
tions, test procedures and correlations are explicitly described. Meth- 
ods of determining whether surface filtration of solids, deep bed 
filtration of solids, or solids pass-through occurs in the well, and two 
sets of correlation parameters are presented. An injection well 
typical of those expected in Gulf Coast geopressured energy recov- 
ery systems is described, and optimium injection tubing sizes are 
calculated. It is concluded that the predominant sources of suspend- 
ed solids in a system not containing atmospheric, uncovered ponds 
will be corrosion products and scale particles. Trace oxygen causes a 
devastating type of pitting corrosion. A technique is used to simulate 
injection well performance and provides data which illustrate the 
danger of injecting waters which contain finely divided, flocced 
solids, and demonstrates that injection problems caused by rigid 


GEOTHERMAL ENERGY 3927 


particulates in the low micron size range will be minimal if the 
process system is designed to produce and handle treated injection 
water containing specified limits of particulate content, size, and 
texture. The effects of well damage over a wide range of conditions 
is presented in a graph which demonstrates that continuous invasion 
of the reservoir by trappable particulates should be avoided. (JGB) 


39930 Experiments with air pumps. Oyama, M. (Institut de la 
Source Thermale de Departemet, Hakone, Kanagawa, Japan). Bull. 
Hot Spring Res. Inst., Kanagawa Prefect.; 8: No. 2, 67-80(1977). (In 
Japanese). 

Compressed air pumps are usually used for the removal of 
water in deep geothermal wells. The quantity of water removed can 
be changed as a function of the length of the compressed air tube. It 
is then very important to know the relationship between the quantity 
of water and the length of the tube in order to control the well. By 
supposing that the fluid in a discharge pipe is homogeneous, then the 
flow is constant and the quantity Q depends on the length of the pipe 
H and the elevation height (Hl). This can be written Q = EVF - 
HI/H. E and F are constants. Pumping tests were made at Hakone 
and Yugawara by changing the tube length. Experimental results 
agreed with the calculations. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 39143 


39931 (LA—7219-MS) Thermal drawdown and recovery of 
singly and multiply fractured hot dry rock reservoirs. Wunder, R.; 
Murphy, H. (Los Alamos Scientific Lab., N.Mex. (USA)). Apr 1978. 
Contract W-7405-ENG-36. 18p. Dep. NTIS, PC A02/MF AOl. 

To calculate heat extraction and thermal recovery in hot dry 
rock geothermal reservoirs, a computer code was written to solve 
the differential equations for rock-water heat conduction and con- 
vection by finite differences. Temperature versus time functions for 
multiple fractures separated by various spacings are presented in 
dimensional and in nondimensional plots. The results were special- 
ized for the limiting case of a single fracture in unbounded rock and 
for the other limiting case where the rock is so extensively fractured 
that thermal breakthrough phenomena can occur. Fracture tempera- 
tures were calculated during the thermal recovery following various 
extraction periods. For the single-fracture case these temperature 
recoveries could, with slight approximation, be represented as a 
single curve depending only upon the ratio of the total elapsed time 
and the extraction time. 


39932 (LA-UR—78-937) Initial results from the first Los 
Alamos hot dry rock energy system. Smith, M.C. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 
10p. (CONF-780513—1). Dep. NTIS, PC A02/MF AO1. 

From Symposium on geothermal energy; Gothenburg, 
Sweden (29 May 1978). 

The pressurized-water loop for extraction of natural heat 
from dry crustal rock is, as this is written, eight weeks into its initial 
long-term continuous circulation test. During most of this time, 
flow-impedance through the man-made fracture system has de- 
creased continuously so that, with a nearly constant pressure differ- 
ence between injection and recovery wells, flow rate has increased 
steadily to the maximum capacity of the surface piping—about 16 
liters per second. Temperature of water entering the recovery well 
from the fracture system at first decreased rapidly; however, the rate 
of decrease has diminished steadily, and temperature is now nearly 
constant at about 94°C. The increase in flow rate so far has over- 
whelmed the temperature decrease, so that rate of heat extraction 
has approximately doubled, to above 5 MW. Composition of the 
recirculated water apparently has not yet stabilized, but total dis- 
solved solids (chiefly silica) is relatively low and rate of water loss 
from the loop has decreased to about 2% of the total flow rate. Both 
the effective volume and the effective surface area of the fracture 
system have recently increased significantly which, together with 
stabilization of the effluent temperature, suggests that thermal con- 
traction is having its expected effect on the flow and heat-transfer 
characteristics of the underground loop. Aside from the rapid tem- 
perature decrease, which it is hoped will soon reverse spontaneously, 
performance of the system is so far considered to be very satisfac- 
tory. 


39933 (NP—22781) Rate controlled hydraulic fracturing labora- 
tory experiments and the use of mud, cement, and thin flexible 
membranes in hydraulic fracturing. Zoback, M.D. (Bochum Univ. 
(Germany, F.R.). Inst. fuer Geophysik). Sep 1975. 3lp. Dep. NTIS 
(US Sales Only), PC A03/MF AO1. 

Rate controlled laboratory experiments on hydraulic rock 
fracturing were performed. It was found that the stress at which 
tensile fracture initiation occurs is independent of the rate of pressur- 
ization. Fracture initiation was easily discernible by a drop in fluid 
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pressure when the volumetric flow rate was servo-controlled. Ten- 
sile fracture initiation could not be easily determined in pressuriza- 
tion rate (P rate) controlled experiments although it appeared to be 
independent of P rate. Breakdown (macroscopic fracture) was de- 
pendent on P rate. The breakdown pressure increased significantly 
with increased P rate. The fact that a large difference can exist 
between pressure at fracture initiation and at breakdown was an 
unexpected result. It may be due to a large hydrodynamic pressure 
drop occurring in the propagating fracture, leading to much lower 
pressure at the fracture tip than in the borehole. Also studied were 
techniques for generating properly oriented hydraulic fractures 
when pre-existing fractures are present. The best technique was 
found to be the use of a highly viscous bentonite drilling mud as a 
fracturing fluid. Orientation of the hydraulic fractures could be 
theoretically predicted but the breakdown pressures were found to 
be anomalously high (which could lead to erroneous estimations of 
maximum principal stress in-situ). Recommendations are made for 
further in-situ fracturing experiments. 


39934 Low friction loss method for fracturing a subterranean 
geothermal earth formation. Arnold, G.B. (to Texaco, Inc.). US 
Patent 4,078,610. 14 Mar 1978. Filed date 17 May 1976. 10p. 

A low friction loss process for fracturing subterranean forma- 
tions where the fracturing fluid includes a metalplated, polymer- 
coated propping agent. Useful polymers include low-density poly- 
ethylene, polypropylene, etc. 


39935 Development of high-temperature acoustic instrumentation 
for characterization of hydraulic fractures in dry hot rock. Dennis, 
B.R.; Hill, J.H.; Stephani, E.L.; Todd, B.E. (Los Alamos Scientific 
Lab., NM). pp 97-108 of 22nd international instrumentation sympo- 
sium. Pittsburgh; Instrument Society of America (1976). 

From 22. international instrumentation symposium; San 
Diego, CA, USA (25 May 1976). 

The primary objectives of the post hydraulic fracture experi- 
ments in Geothermal Test Hole No. 2 are to study methods of 
measuring the location, orientation, and shape of the crack and to 
determine the stability of pressurized fracture systems. Detection of 
fracture dimensions and orientation of the geothermal reservoir is 
important for creating and understanding the operation of a dry hot 
rock energy-extraction system. These objectives require develop- 
ment of downhole instrumentation capable of characterization of 
hydraulic-fracture systems in high-temperature and high-pressure 
borehole environments. The development of the downhole instru- 
mentation must emphasize reliability of measuring devices and elec- 
tromechanical components to function properly at borehole tem- 
peratures of 250°C and pressures of 690 bars (10,000 psi). 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 39863, 39904, 39912 


39936 (EPRI-ER—660-SR, pp 3.21-3.26) Mammoth geothermal 
district heating system. Crane, G. (Southern California Edison Co., 
Rosemead). Jan 1978. 

In EPRI Annual Geothermal Program. 

Initial results of a study on the use of geothermal energy for 
district heating for the resort town of Mammoth Lakes Village, 
California, utilizing the Casa Diablo resource, are reported. A door- 
to-door survey of 122 facilities was made to evaluate heating loads. 
The design parameters, capital costs, and annual costs of two alter- 
nate district heating system configurations are summarized. Prelimi- 
nary environmental studies indicate no potential adverse impacts of 
sufficient consequence to prevent construction and operation of the 
proposed heating system. (JGB) 


39937 (SAN—1323-3) Engineering and economic feasibility of 
utilizing geothermal heat from the Heber reservoir for industrial 
processing purposes at Valley Nitrogen Producers Inc., El Centro 
agricultural chemical plant. Final report. Sherwood, P.B.; Newman, 
K.L. (WESTEC Services, Inc., San Diego, Calif. (USA)). Sep 1977. 
Contract EY-76-C-03-1323. 200p. Dep. NTIS, PC AO9/MF AOI. 

The engineering and economic feasibility of utilizing geother- 
mal heat from the Heber KGRA for industrial processing purposes 
at the Valley Nitrogen Producers, Inc. E] Centro, California agricul- 
tural chemical plant was investigated. The analysis proceeds through 
the ree: economics to determine the restraints imposed by 
geothermal modification size on internal rates of return, and through 
the energy utilization evaluation to determine the best method for 
substituting geothermal energy for existing fossil fuel energy. Final- 
ly, several geothermal utilization schemes were analyzed for detailed 
cost-benefit evaluation. An economically viable plan for implement- 
ing geothermal energy in the VNP Plant was identified and the final 
conclusions and recommendations were made based on these de- 
tailed cost-benefit analyses. Costs associated with geothermal energy 
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production and implementation were formulated utilizing a modified 
Battelle Pacific Northwest Laboratories’ "GEOCOST” program. 


39938 (TREE—1182) Residential space heating cost: geothermal 
vs conventional systems. Engen, I.A. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Feb 1978. Contract EY-76-C-07-1570. 49p. 
Dep. NTIS, PC A03/MF AOl1. 

The operating characteristics and economies of several repre- 
sentative space heating systems are analyzed. The analysis tech- 
niques used may be applied to a larger variety of systems than 
considered herein, thereby making this document more useful to the 
residential developer, heating and ventilating contractor, or home- 
owner considering —— space heating. These analyses are 
based on the use of geothermal water at temperatures as low as 
120°F in forced air systems and 140°F in baseboard convection and 
radiant floor panel systems. This investigation indicates the base- 
board convection system is likely to be the most economical type of 
geothermal space heating system when geothermal water of at least 
140°F is available. Heat pumps utilizing water near 70°F, with 
negligible water costs, are economically feasible and they are par- 
ticularly attractive when space cooling is included in system designs. 
Generally, procurement and installation costs for similar geothermal 
and conventional space heating systems are about equal, so geother- 
mal space heating is cost competitive when the unit cost of geother- 
mal energy is less than or equal to the unit cost of conventional 
energy. Guides are provided for estimating the unit cost of geother- 
mal energy for cases where a geothermal resource is known to exist 
but has not been developed for use in residential space heating. 


GEOTHERMAL DATA AND THEORY 
REFER ALSO TO CITATION(S) 41767 


39939 (NP—23004) Early subsurface temperature measurements 
in the Netherlands. Visser, W.A. (Corporate Unverified). 28 Apr 
1977. 3lp. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

The earliest known subsurface temperature measurements in 
the Netherlands were made in a borehole at Utrecht in 1879. From 
1912—1914, temperatures were measured at depths up to 1400 m in 
areas of structural highs where the Carboniferous strata were en- 
countered at relatively shallow depths. The boreholes penetrated 
strata of Tertiary, Senonian, Triassic, Upper Permian and Carbon- 
iferous age. Exploration was resumed in the Peel Horst in 1952, 
followed by measurements in the South Limburg district in 1956. 
Detailed studies were made in the Groningen gas field and in S. 
Limburg (reported in 1975). The types of thermometers used are 
described and the results obtained are presented in graphs and tables. 
The data are correlated with lithology and stratigraphy, as well as 
with the salinity of interstitial waters. Very low geothermal gradi- 
ents are found in Quaternary to Upper Tertiary strata due to 
infiltration of meteoric waters. This percolation affects both salinity 
and thermal gradient. In upper Carboniferous and post-Carbonifer- 
ous formations, the waters are fresh or only weakly saline. Gradients 
are less than the continental average in these areas. In the main body 
of the Carboniferous, gradients are higher, due to the low thermal 
conductivity of coal. Low gradients in the Zechstein and lower 
Bunter Formations are due to the high conductivities of anhydrite 
and rock salt. The structurally high areas studied are not representa- 
tive of the larger, basinal parts of the Netherlands. 


39940 (NP—23108) World heat flow data collection, 1975. Geo- 
thermal Series Number 5. Jessop, A.M.; Hobart, M.A.; Sclater, J.G. 
(Department of Energy, Mines and Resources, Ottawa, Ontario 
(Canada). Earth Physics Branch). 1976. 125p. and Publishing Supply 
and Services Canada, Ottawa. 

A compilation of world heat flow data drawn from numerous 
publications is tabulated by latitude and longitude. All data is cross 
referenced to its source. Information includes the name of the site; 
location; elevation; depth interval or water depth; penetration; 
number of data; temperature gradient; number of condvctivity mea- 
surements; average conductivity; average heat production and 
number of measurements; bottom water temperature; heat flow; 
reference; and date of publication. Three hundred thirty eight refer- 
ences are given. 


39941 In the North Atlantic: young and hot drilling. Geotimes; 
22: No. 3, 25-28(Mar 1977). 

Crustal formation processes in the North Atlantic were stud- 
ied in a 49-day, 4,275 mile expedition in which nine holes were 
drilled at eight sites in water 832 to 2,977 m deep. Scientific 
problems studied included: the history of the Icelandic hot spot and 
its associated geochemical anomaly; the evidence for hydrothermal 
alteration of ocean crust in both transverse and longitudinal transects 
of the Mid-Atlantic Ridge; evidence for aging effects in the ocean 
crust; the variability of petrology and chemistry along an isochron in 
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the Mid-Atlantic Ridge crestal regions; the history of glaciation in 
the North Atlantic. (JGB) 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 39875 


39942 Fluorite solubility equilibria in selected geothermal waters. 
Nordstrom, D.K.; Jenne, E.A. (Geological Survey, Menlo Park, 
CA). Geochim. Cosmochim. Acta; 41: No. 2, 175-188(Feb 1977). 

Calculation of chemical equilibria in 351 hot springs and 
surface waters from selected geothermal areas in the western United 
States indicate that the solubility of the mineral fluorite, CaFo, 
provides an equilibrium control on dissolved fluoride activity. 
Waters that are undersaturated have undergone dilution by non- 
thermal waters as shown by decreased conductivity and temperature 
values, and only 2% of the samples are supersaturated by more than 
the expected error. Calculations also demonstrate that simultaneous 
chemical equilibria between the thermal waters and calcite as well as 
fluorite minerals exist under a variety of conditions. Testing for 
fluorite solubility required a critical review of the thermodynamic 
data for fluorite. By applying multiple regression of a mathematical 
model to selected published data revised estimates were obtained of 
the pK (10.96), AG°/sub f/ (-280.08 kcal/mole), AH°/sub f/ (-292.59 
kcal/mole), S° (16.39 cal/deg/mole) and C°/sub p/ (16.16 cal/deg/ 
mole) for CaF: at 25°C and 1 atm. Association constants and 
reaction enthalpies for fluoride complexes with boron, calcium and 
iron are included in this review. The excellent agreement between 
the computer-based activity products and the revised pK suggests 
that the chemistry of geothermal waters may also be a guide to 
evaluating mineral solubility data where major discrepancies are 
evident. 


39943 Use of the specific interaction model to estimate the partial 
molal volumes of electrolytes in seawater. Millero, F.J. (Univ. of 
Miami, FL). Geochim. Cosmochim. Acta; 41: No. 2, 215-223(Feb 
1977). 

The specific interaction model has been used to determine the 
partial molal volume of electrolytes in 0.725 m NaCl and 35°/o0 
salinity seawater solutions at 25°C. The partial molal volumes of 
electrolytes (MX) estimated by using this equation were found to 
agree very well with experimental values in NaCl and seawater 
providing there are not strong interactions between M and X. For 
electrolytes that form ion pairs (i.e., MX°) corrections must be made. 
Methods are discussed for making these corrections. 


PROPERTIES OF MINERALS AND ROCKS 


39944 (EPRI-ER—660-SR, pp 4.11-4.13) Rock properties relat- 
ed to assessment methods. Duba, A. (Univ. of California, Livermore). 
Jan 1978. 

In EPRI Annual Geothermal Program. 

The need for reliable laboratory data from measurements of 
physical properties of rocks under conditions that are relevant to 
geothermal reservoirs is discussed. It is pointed out that laboratory 
data on the variation of the physical properties of reservoir constitu- 
ents as a function of pressure, temperature, and saturant salinity 
could be invaluable in the interpretation of field measurements. 
Specific measurements that need to be performed on typical reser- 
voir rocks as a function of temperature, pressure, pore pressure, 
structural state of the rock, and pore fluid composition include, but 
should not be limited to, ultrasonic velocities, electrical conductiv- 
ity, permeability, compressibility, thermal conductivity, heat capac- 
ity, and thermal expansion. (JGB) 


39945 (NP—22773) Effects of thermal history on the mechanical 
properties of rocks. Hayami, H. (Corporate Unverified). 1976. 2p. (In 
Japanese). TIC. 

From 1976 Spring annual meeting of the Japan Federation of 
Engineering Society; 30 March 1976. 

Experiments were performed to determine the effects of 
thermal stress on various rock types. Andesites and granites were 
chosen for the experiments. The samples were heated at a rate of 
3°C min and then held at the desired terminal temperature for 30 
min. The samples were heated to temperatures of up to 1000°C. The 
samples were then cooled in a water bath at 10--20°C. It was found 
that in all cases the strength of the samples was less after cooling 
from higher temperatures, as was Young's modulus. In general it was 
found that the andesite samples demonstrated higher compressive 
and tensile strengths than granite after the application of thermal 
stress. It may be possible to utilize thermal stress as a technique for 
expediting rock fracturing, when desired. 


39946 (UCRL—52382) Experimental investigation of the perme- 
ability of Kayenta and St. Peter sandstones to hypersaline brine in the 
temperature interval 70 to 90°C at 10.3-MPa confining pressure. 
Piwinskii, A.J.; Netherton, R. (California Univ., Livermore (USA). 
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Lawrence Livermore Lab.). 22 Dec 1977. Contract W-7405-ENG- 
48. 35p. Dep. NTIS, PC A03/MF AOI1. 

Permeabilities of 10.2 cm in length, 2.5 cm in diameter 
Kayenta (porosity, 20.7, +- 1.66%) and St. Peter (porosity, 13.6, +- 
0.13%) sandstones to Magmamax No. | brine containing suspended 
solids were determined from 70 to 90°C at 10.3-MPa confining 
pressure. Measurements were performed without filters, with one 10- 
pm filter, and with two 10-um filters inserted upstream of the core 
sample. In all cases, there was a dramatic decrease in permeability 
within the first hour of flow or few hundred pore volumes of flow 
through the core. Experiments conducted without filters or with one 
filter yield permeabilities that represent both the rock and the 2- to 3- 
mm amorphous silica-iron layer on the top face of the core. The 
experimental results show that if the Salton Sea Geothermal Field 
(SSGF) were composed of porous, sedimentary formations similar to 
Kayenta sandstone, long-term injection of unmodified Magmamax 
brine would not be feasible. In the case of acidified brine, most of the 
permeability decline may result from the mobilization of calcite. 


39947 Mizufunryu ni yoru koongantai no netsu hasai ni kansuru 
kisoteki kenkyu: chusoku suifunryu ni yoru mogigantai no netsuhasai. 
(Fundamental study of the thermal crushing of hot dry rocks by water 
jet: for imitative rocks by medium speed water jet). Ikuyobashi, H.; 
Kyo, S.; Ishihama, H. Tokyo; Mining and Metallurgical Institute of 
Japan (1977). 2p. (CONF-770460—3). TIC. 

From Spring meeting of the Mining and Metallurgical Insti- 
tute of Japan; Tokyo, Japan (Apr 1977). 

With regard to the development of geothermal energy stored 
in hot dry rock formations, experiments were carried out to deter- 
mine the feasibility of drilling and crushing these formations using 
water jets. A model rock was prepared using a commercial castable 
refractory (Asahi Caster 13) and tests were performed at 30, 200, 
400, 600, 800, and 1000°C. A nozzle of 1.4 mm diameter located 40 
mm from the specimen was used. The exit pressure of the water 
ranged from 25 to 49 kg/cm* The experiments showed that the 
technique is effective and that the differences in pressure had negligi- 
ble effects. 


39948 Solubility of natural fluorite at 25°C. Brown, D.W.; Ro- 
berson, C.E. (Geological Survey, Menlo Park, CA). J. Res. U.S. 
Geol. Surv.; 5: No. 4, 509-517(1977). 

The solubility products of two samples of natural fluorite 
from Rosiclare, Ill., and from Madoc, Ontario, were determined at 
25°C by analyses of calcium and fluoride in sodium perchlorate 
solutions of varying ionic strength over a period of 3 years. Calcium 
concentrations were analyzed by atomic absorption spectrophoto- 
metry, fluoride concentrations were measured colorimetrically, and 
fluoride activities were measured using a specific ion electrode. The 
solubility products at the end of 3 years were determined by extrapo- 
lation to zero ionic strength. The final solubility product was found 
to be 10/sup -10.58 +-0.17/. 


39949 Enthalpies of formation of low albite (NaAISi;Os), gibbsite 
(Al(OH)s), and NaAlO»; revised values for AH/sub f 298/° and AG/ 
sub f 298/° of some aluminosilicate minerals. Hemingway, B.S.; 
Robie, R.A. (Geological Survey, Reston, VA). J. Res. U.S. Geol. 
Surv.; 5: No. 4, 413-429(1977). 

The enthalpies of formation from the elements DELTA H°/ 
sub t/, of low albite, analbite, NaAISisO, glass, gibbsite (Al(OH)s), 
and NaAlOs, were determined by hydrofluoric acid solution calori- 
metry from measurements of the heats of solution, DELTA H/sub 
soln/ of low albite, NaAlO2, SiO. Al(OH)s, Al, H2O, NaCl, and HCl 
. 12.731H2O in 20.1 weight percent HF(aq) at temperatures between 
303.15 and 348.15 K. At 298.15 K the enthalpies of formation, 
DELTA H°sub f,298/, for low albite, analybite, NaAISisOz glass, 
gibbsite (Al(OH)s), and NaAIO, are -3,935,115 +- 3415, -3,924,235 
+- 3640, -3,875,455 +- 3700, +-1,293,130 +- 1190, and 1,135,990 
+- 1255 J mol™', respectively. Our values for the enthalpies of 
formation of low albite, analbite, and for NaAISisOs glass are 
approximately 13,810 J mol~' more negative than the values calcu- 
lated by D. R. Waldbaum in 1968. Our value for the enthalpy of 
formation of gibbsite at 298.15 K is 11,234 J more negative than the 
value of R. Barany and K. K. Kelley obtained in 1961. The standard 
Gibbs free energies of formation DELTA g°/sub g,298/ for low 
albite, analbite, and gibbsite calculated from the above enthalpies and 
the appropriate entropy data are -3,711,715 +- 3435, -3,706,500 +- 
3660, and -1,154,890 +- 1200 J mol™’, respectively. The enthalpy of 
solution of Standard Reference Material 1654, a-quartz (37 to 74 
pm), in 20.1 wt % HF(aq) is -137,737 +- 209 J mol™' at 333.15 K. 
This value is approximately 1255 J less negative than the value 
obtained by King in 1951 and 1952 for material that has a mean 
particle diameter of less than 5 wm and that has been used by the 
U.S. Bureau of Mines in their determinations of the enthalpies of 
formation of many silicates. Revised values of the enthalpies and 
Gibbs free energies of formation are presented for some aluminosili- 
cate minerals, based upon this new data for DELTA H°/sub f,298/ 
of gibbsite and the heat of solution of a-quartz. 
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ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 39878 


39950 (EPRI-ER—660-SR, pp 2.33-2.35) Rock-brine chemical 
correlations, Dickson, F.W. (Stanto rd Univ., CA). Jan 1978. 

In EPRI Annual Geothermal Program. 

In order to better understand the interactions of rock and 
geothermal fluids, studies have been initiated on the reactions of 
rock powders and granules with aqueous solutions (seawater, 
NaCl—H.0O, H2O), mostly in the range from 100 to 300°C at 500 
bars, for times of about 30 days. The rocks used are glassy basalt and 
rhyolite, crystalline rocks (diabase and granite) and a carbonate 
sedimentary rock. Results have been unpredictable, requiring follow- 
up experiments. (JGB) 


39951 Stability of Mg-Ca carbonates. De Boer, R.B. (Konink- 
lijke/Shell Exploratie en Produktie Lab., Rijswijk, The Nether- 
lands). Geochim. Cosmochim. Acta; 41: No. 2, 265-270(Feb 1977). 

A diagram is constructed in which the stability of Mg—Ca- 
carbonates can be represented as a function of only two parameters. 
By means of ‘his diagram the relative stability of the various carbon- 
ates can be easily compared. 


39952 Dolomitization of CaCO: an experimental study at 252 to 
295°C. Katz, A.; Matthews, A. (Hebrew Univ. of Jersulaem). Geo- 
chim. Cosmochim. Acta; 41: No. 2, 297-308(Feb 1977). 

The results of experiments on the hydrothermal dolomitiza- 
tion of calcite (between 252 and 295°C) and aragonite (at 252°C) by 
a 2 M CaCh—MgCl: aqueous solution are reported and discussed. 
Dolomitization of calcite proceeds via an intermediate high (ca. 35 
mole %) magnesian calcite, whereas that of aragonite is carried out 
through the conversion of the reactant into a low (5.6 mole %) 
magnesian calcite which in turn transforms into a high (39.6 mole %) 
magnesian calcite. Both the intermediate phases and dolomite cry- 
stallize through a dissolution-precipitation reaction. The intermediate 
phases form under local equilibrium within a reaction zone surround- 
ing the dissolving reactant grains. The volume of the reaction zone 
solution can be estimated from Sr?* and Mg”* partitioning equations. 
In the case of low magnesian calcite growing at the expense of 
aragonite at 252°C, the total volume of these zones is in the range of 
2x 10°° to 2 x 10°*1., out of 5 x 107° 1, the volume of the bulk 
solution. The apparent activation energies for the initial crystalliza- 
tion of high magnesian calcite and dolomite are 48 and 49 kcal/mole, 
respectively. Calcite transforms completely into dolomite within 100 
hr at 252°C. The overall reaction time is reduced to approximately 4 
hr at 295°C. The transformation of aragonite to dolomite at 252°C 
occurs within 24 hr. The nature of the reactant dictates the relative 
rates of crystallization of the intermediate phases and dolomite. With 
calcite as reactant, dolomite growth is faster than that of magnesian 
calcite; this situation is reversed when aragonite is dolomitized. 
Coprecipitation of Sr?* with dolomite is independent of temperature 
(within analytical error) between 252 and 295°C. Its partitioning, 
with respect to calcium, between dolomite and solution results in 
distribution coefficients in the range of 2.31 x 107? to 2.78 x 107% 


39953 Barite solubilities and thermodynamic quantities up to 
300°C and 1400 bars. Blount, C.W. (Idaho State Univ., Pocatello). 
Am. Mineral.; 62: No. 9-10, 942-957(1977). 

Solubilities of specially synthesized coarse-grained barite 
were determined in H2O solutions from 22 to 280°C and 1 to 1400 
bars, and in 0.2 and 4 molal NaCl solutions from 100 to 250°C and 1 
to 500 bars. Isobaric solubilities are maximum near 100°C in H,O 
solutions; the maxima migrate to progressively higher temperatures 
in solutions of i increasing NaCl concentrations. Isothermal solubili- 
ties increase with rising NaC! concentration and pressure. The effect 
of NaCl on increasing solubilities becomes greater with rising tem- 
perature. Changing temperatures cause different responses, depend- 
ing on the composition of the solution and the temperature range. 
Initially-saturated dilute natural waters would precipitate barite with 
either increasing temperature or decreasing temperature, depending 
on the circumstances. Saline solutions are capable of behaving much 
like dilute solutions below 1 molal NaCl, but at higher NaCl concen- 
trations the temperature effect on isobaric solubilities is monotonical- 
ly positive. Barite solubility in sufficiently saline solutions in nature 
would increase with depth, due to increasing temperature and pres- 
sure. Precipitation would tend to occur during migration of solutions 
toward the surface. Because the low solubility of barite precludes 
effective transport of BaSO, in large quantities, precipitation of 
barite by the reaction of Ba®* with sulfate derived from the oxidation 
of S* may be more important as a depositional mechanism than 
changes in the temperature-pressure environment. Thermodynamic 
equilibrium constants (K) and the free-energy changes for the reac- 
tion (AG) for the dissolution of barite were calculated from the 
solubility data. Enthalpies, entropies, and volumes of reaction ob- 
tained from the solubility data are in accord with published thermo- 
dynamic data. Activity coefficients calculated using barite solubili- 
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ties in NaCl solutions and log K data are accurately modeled by an 
extended form of the Debye-Hueckel equation. 


39954 Solubility of amorphous silica in water at high tempera- 
tures and high pressure. Fournier, R.O. (Geological Survey, Menlo 
Park, CA); Rowe, J.J. Am. Mineral.; 62: No. 9-10, 1052-1056(1977). 

The solubility of amorphous silica in water at high tempera- 
tures and high pressures was investigated, using commercial gel and 
vitreous silica (fused quartz) as starting materials. The experiments 
were carried out in an Inconel X bomb at temperatures from 180 to 
382°C and pressures from 200 to 1379 bars. Periodically, small 
amounts of solution were withdrawn from the bottom of the bomb 
through a stainless steel filter into high-pressure stainless steel capil- 
lary sampling line, quenched in an ice bath, and immediately diluted 
with previously weighed silica-free water. The diluted samples were 
analyzed for colorimetrically-reactive and total silica. The silica gel 
gave the same colorimetric silica as the vitreous silica. The solubility 
of amorphous silica at the vapor pressure of the solution, from 0 to 
250°C, is given by the equation log C = -731/T + 4.52, where C is 
the silica concentration in mg/kg and T is absolute temperature. The 
maximum solubility at the vapor pressure of solution is 1660 mg/kg 
at 340°C, and the extrapolated solubility at the critical point is 890 
mg/kg. At a constant pressure of 1034 bars, the solubility of amor- 
phous silica from 0 to 380°C is given by the equation log C = -810T 
+ 4.82. The differential heat of solution, AH, is 3.71 +- 0.05 kcal/ 
mole, and the differential entropy of solution, A anti S, is 13.9 +- 
0.05 cal/mole. 


ISOTOPE AND TRACE ELEMENT STUDIES 
REFER ALSO TO CITATION(S) 39881 


TIDAL POWER 


REFER ALSO TO CITATION(S) 40720, 40738 


ECONOMICS 


REFER ALSO TO CITATION(S) 39965 


TIDAL POWER PLANTS 


POWER CONVERSION SYSTEMS 


39955 Wave power: the state of the art. Consult. Eng. (London); 
41: No. 11, 40-41, 45(Nov 1977). 

The problems associated with the development of alternative 
sources of energy for the United Kingdom are discussed and com- 
mentaries on wave power, supplemented by illustrations from var- 
ious sources are presented. 


WAVE ENERGY CONVERTERS 
REFER ALSO TO CITATION(S) 39955, 40737 


39956 Method and apparatus for deriving useful energy from sea 
waves. Ricafranca, R.M.; Donato, A.S. US Patent 4,078,382. 14 Mar 
1978. Priority date 20 Feb 1974, Philippines. 4p. 

A sea wave powered electrical generating apparatus includes 
converging dams to funnel and amplify wave energy, a pressure 
chamber having an entrance/exit gate and a turbine rotor disposed 
on a vertical axis above the pressure chamber. The arcuate zig-zag 
configuration of the turbine blades coupled with windows at the tops 
and bottoms of the blades results in a double action mode of 
continuous rotation as the wave surges pass up through and back 
down through the rotor. 


39957 Sea wave energy conversion. Perkins, C.A. Jr. US Patent 
4,078,871. 14 Mar 1978. Filed date 28 Aug 1975. 10p. 

A fixed structure encloses a vertically spaced plurality of 
superimposed channels that are open at one end of the sea to receive 
deep sea waves approaching a shoreline. Each of the channels has an 
entrance ramp that slopes upwardly shorewardly to induce breaking 
of a wave at and over an apex of the ramp that merges into a 
shorewardly downwardly sloping convergent conduit having fluid 
communication with a pressure chamber of the structure through a 
one-way valve controlled aperture at which the wave energy is 
concentrated. A portion of each ramp is overlain by a roof which 
may comprise the underside of a superimposed ramp of another 
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channel. Each of the ramps is of upwardly convex configuration, 
transversely to the wave direction, and at opposite sides is provided 
with re-entrant scuppers for draining backwash from a receding 
wave. Wave focusing vanes or walls diverge seawardly from the 
open end of the fixed structure along an axis bisecting a submerged 
transverse wall member embedded on the sea floor, of a lens 
configuration for bending and focusing a given linear wave length 
into the convergent walls. Water is directed from the pressure 
chamber of the structure into energy recovery devices utilizing the 
kinetic, hydrostatic and pneumatic energy contained in the pressure 
chamber, which acts as an accumulator. 


39958 Wave transmission through a pressure duct. Pezzoli, G.; 
Butera, L. (Politec di Torino, Italy). Energ. Elettr.; 54: No. 9, 393- 
397(Sep 1977). (In Italian). 

The results of a research aimed at determining the transmis- 
sion ratio and displacement of a wave which propagates in a free- 
flow channel and meets a ducted section are presented. By associat- 
ing the equation of energy flux continuity and constancy with the 
equation of wave motion, the expressions of these quantities are 
inferred as a function of geometrical characteristics of the ducted 
section and wave motion. Experimental results are in fair agreement 
with the theoretical treatment of a wide range of variation of the 
characteristic parameters of the phenomenon. 


39959 Wave driven energy generating system. Kayser, H. pp 501- 
514 of Ist German solar energy forum. Vol. 2. Proceedings. Chapter 
20: water and wave energy. Bossel, U. (ed.). Muenchen, Germany, 
F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Compared with the wind, waves allready are a more concen- 
trated form of energy. Furthermore energy is stored in the waves 
and transported by means of the swell from far distant places. 
Despite of all advantages there are difficulties like in most of other 
naturel energy sources due to the high specific price and the random 
utility. For some special application the system described here 
should be of interest. 


39960 Method and equipment to convert the kinetic energy of sea 
movement into useful energy. Ricafranca, R.M.; Donato, AS. 
German(FRG) Patent 2,507,373/A/. 21 Aug 1975. Ilp. (In 
German). 

The described method to convert sea wave energy into useful 
energy is characterized in that firstly the amplitude of the sea wave 
is increased by leading this wave into a converging channel. The 
wave, with increased amplitude, is led to a pressure chamber so that 
a travelling wave is created in this chamber producing pneumatic 
excess pressure and negative pressure. The pneumatic energy of the 
Stationary wave is than transferred to a double acting turbine which 
is coupled to an electricity generator in a known manner. The 
turbine is built in such a way that it turns uniformly with the help of 
common compensation systems. 


WIND ENERGY 


REFER ALSO TO CITATION(S) 39436, 39437, 39748, 40504, 
40720, 40739 


AVAILABILITY (CLIMATOLOGY) 
REFER ALSO TO CITATION(S) 39453 


39961 (DOE/NSF—00619/75/1) Measurement and analysis of 
wind flow in complex terrain with application to siting of WECS. Final 
report. Duchon, C.E. (Oklahoma Univ., Norman (USA). School of 
Meteorology). May 1977. 76p. Dep. NTIS, PC AO5/MF AO1. 

Measurements of wind speed and direction were made at a 
height of about 8 m at three locations along a transect through a 
divide-streambed system in central Oklahoma. Station spacing was 
on the order of 140 m and the vertical distance from streambed to 
divide was about 20 m. The results show that for flow across the 
divide axis and for flow down the streambed the higher the wind 
speed the greater the magnitude of wind speed reduction at a given 
location down the slope. The decrease is approximately linearily 
related to the wind speed at the divide. The relationship between the 
ratio of wind speed down the slope to the divide speed and the 
distance down the slope is also approximately linear. A method was 
devised for estimating the annual distribution of available wind 
energy with direction at the three field stations and Oklahoma City, 
50 km away. 
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39962 Renaissance of wind energy. Wind power stations can 
cover part of the demand. Umsch. Wiss. Tech.; 77: No. 21, 704- 
708(Nov 1977). (In German). 

The oldest windmills are about 3,000 years old. In modern 
times wind energy was regarded as the stepchild among the available 
sources of energy until recently. Now, the Governments of nearly 
all industrial countries have started development programmes for the 
use of wind energy. As an example, in the area of West Germany, 
from a purely arithmetical point of view one could generate the 
whole of the electrical energy produced in power stations using the 
wind, but in order to do this the whole country would have to be 
covered with a large number of masts supporting the rotors. A rotor 
with the recently developed design having a maximum diameter of 
100 m could, for example, supply 300 fully electric flats with power, 
for as long as the wind blows. In times of calm weather, the 
consumer must be able to fall back on energy stores, which have not 
been developed yet. What part the wind will play in future energy 
supplies, was the theme of the first public wind energy conference, 
to which the German Society for Solar Energy and the Federal 
Ministry for Research and Technology issued invitations to Bremen. 


39963 Contribution of wind energy still uncertain. Public expec- 
tations often too high - report from a DGS meeting in Bremen. Meliss, 
M.; Windheim, R. VDI (Ver. Dtsch. Ing.) Nachr.; 31: No. 39, 2(Jul 
1977). (In German). 

From Conference on wind power with exhibition; Bremen, 
Germany, F.R. (7 - 8 Jun 1977). 

On June 7 and 8, 1977, the ‘Deutsche Gesellschaft fuer 
Sonnenenergie’ held its meeting in Bremen. The article is a review of 
the meeting. It is shown that utilisation of wind energy will be 
possible in the FRG in the near future. It is estimated that by the 
year 2000, about 1% of the annual energy demand of the FRG will 
be met by wind energy. Possible systems for the utilisation of wind 
energy are briefly discussed. 


39964 Wind power. Tetzlaff, G. (Technische Univ. Hannover 
(Germany, F.R.). Inst. fuer Meteorologie und Klimatologie). pp 415- 
424 of Ist German solar energy forum. Vol. 2. Proceedings. Chapter 
19: wind energy. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS 
(1977). (in German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The energetic output from wind turbines depends on the local 
meteorological conditions. First estimations show difficulties in get- 
ting reliable data out of long term averages (annual) of wind speed 
values. The correlation between the values 10 m above the ground 
and in 100 m height is not necessarily quite good. Gustiness informa- 
tion are sparse and more experimental data are needed. The spatial 
extension of the wake is only known for some few cases. The gaps in 
the wind power availability may probably reduced by spreading the 
wind towers in a large area. 


ECONOMICS 


39965 Alternative energy sources. Miller, D.J. (South of Scot- 
land Electricity Board, Glasgow (UK)). pp 143-150 of Nuclear 
power and the energy future. A Royal Institution forum. London; 
Symposium Press (1977). 

From Forum on nuclear power and the energy future; 
London, UK (11 Oct 1977). 

See CONF-7710122—. 

Alternative or renewable sources of energy - particularly 
wave and wind power - are examined, and it is concluded that 
together with conservation measures they could made a useful 
contribution to the UK energy needs by the end of the century. 
Their engineering feasibility and economics are uncertain and only 
the results of full scale demonstration units will show whether they 
can be competitive with conventional and nuclear power sources. 


39966 (PB—273582) Cost-effective electric power generation 
from the wind. Todd, C.J.; Eddy, R.L.; James, R.C.; Howell, W.E. 
(Bureau of Reclamation, Denver, Colo. (USA)). Aug 1977. 34p. 
NTIS PC A03/MF AOl1. 

The idea of generating windpower at the windiest available 
sites (wind farms) is examined for its effect on feasibility of large- 
scale windpower input to the nationwide electric power network. 
Windpower is considered in association with pumped-storage hydro- 
electric plants for load leveling and existing types of transmission 
lines for interconnecting the wind farms and energy-storage sites 
with load centers up to 2000 km away. Potential energy harvest 
from wind farm sites in the 17 Western States is estimated at well 
over 100 GW, and many times this much in arctic North America. 
At the 100-GW level of development, bus bar cost at the wind farm 
would be about 3 mills/MJ (10 mills/kWh). Energy storage required 
for load leveling would add about 1.8 mills/MJ and transmission 
costs another 2.1 mills/MJ, for a total cost at the load center of 6 
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mills/MJ (21 mills/kWh), all in 1976 dollars. This would be competi- 
tive with energy generated near load centers by new nuclear or 
fossil-fuel powerplants. Windpower appears environmentally accept- 
able and avoids many of the environmental liabilities of conventional 
sources. Large-scale windpower implementation will require major 
advance commitment of capital, about $1 billion, to lower bus bar 
costs to 4.4 mills/MJ (16 mills/kWh). The timetable will therefore 
likely depend on Federal incentives. 


WIND ENERGY ENGINEERING 


39967 Large wind power plants can generate cheap power. Eng- 
strom, S. (Namnden, Swed). Tek. Tidskr.; 107: No. 15, 17-19(1977). 
(In Swedish). 

Results are presented of an extensive study of the possibilities 
of industrial utilization of wind power in Sweden. Topics cover 
optimum selection of wind power plant sites, height of power plant 
towers and their location, and the design and operation of large 
horizontal-shaft wind turbine. 1 ref. 


APPLICATIONS 


REFER ALSO TO CITATION(S) 39681, 39690, 39736, 39746, 
40564, 40837 


TURBINE DESIGN AND OPERATION 


39968 (COO—2617-76/1/2) Feasibility investigation of the Giro- 
mill for generation of electrical power. Volume II. Technical discus- 
sion, Final report, April 1975—April 1976. Brulle, R.V. (McDonnell 
Aircraft Co., St. Louis, Mo. (USA)). Jan 1977. Contract EY-76-C- 
02-2617. 73p. Dep. NTIS, PC A04/MF AO1. 

This one year study concentrated on determining the feasibil- 
ity of the Giromill for the cost effective production of electrical 
energy. Twenty-one different Giromill configurations covering three 
sizes of Giromill systems (120, 500, and 1500 kW) were analyzed, 
varying such parameters as rotor solidity, rotor aspect ratio, rated 
wind velocity, and number of rotor blades. The Giromill system 
analysis employed the same ground rules being used for convention- 
al windmill analyses to facilitate comparisons between these systems. 
The results indicate that a Giromill is a very efficient device, and 


coupled with its relatively simple construction appears quite cost 
effective when compared to conventional windmills. 


39969 (DOE/NASA/1004—77/8) Status report of 100 kW Ex- 
perimental Wind Turbine Generator Project. Puthoff, R.L.; Sirocky, 
P. (National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center). 1975. Contract EX-76-A-29-1004. 
21p. (CONF-750615—2; NASA-TM-X—71758). Dep. NTIS, PC 
A02/MF AOl1. 

From 2. wind energy conversion system workshop; Washing- 
ton, DC, USA (9 Jun 1975). 

The Energy Research and Development Administration and 
the NASA Lewis Research Center have engaged jointly in a Wind 
Energy Program which includes the design and erection of a 100 
kW wind turbine generator. This test machine consists of a rotor 
turbine, transmission, shaft, alternator, and tower. The rotor, meas- 
uring 125 feet in diameter and consisting of two variable pitch 
blades, operates at 40 rpm and generates 100 kW of electrical power 
at a wind velocity of 18 mph. The entire assembly is placed on top of 
a tower 100 feet above ground level. The machine is currently in the 
assembly phase and will be ready for operation in August, 1975. 


39970 (DOE/NASA/1028—77/7) Free vibrations of the 
ERDA—NASA 100 kW wind turbine. Chamis, C.C.; Sullivan, T.L. 
(National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center). 1976. Contract EX-A-29-1028. 16p. 
(NASA-TM-X—71879; CONF-760307—4). Dep. NTIS, PC A02/ 
MF AOl. 

From ASCE/EMD specialty conference on dynamic re- 
sponse of structures; Los Angeles, CA, USA (30 Mar 1976). 

The ERDA-NASA wind turbine (windmill), which consists 
of a 93-foot truss tower, a bed plate that supports mechanical and 
electrical equipment, and two 62.5-foot long blades, was analyzed to 
determine its free vibrations using NASTRAN. The finite element 
representation of the system consisted of beam and plate elements. 

¢ free vibrations of the tower alone, the blades alone, and the 
— system were determined experimentally in the field. These 
results were obtained by instrumenting the tower or blades with an 
accelerometer and pny the components with an instrumented 
mass. The predicted results for natural frequencies and mode shapes 
were in excellent agreement with measured data. 


39971 (DOE/NASA/9767—77/1) Coupled dynamics analysis of 
wind energy systems. Hoffman, J.A. (Paragon Pacific, Inc., El Se- 
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gundo, Calif. (USA)). Jan 1977. 86p. (NASA-CR—135152). Dep. 
NTIS, PC A05/MF AOl1. 

A qualitative description of all key elements of a complete 
wind energy system computer analysis code is presented. The analy- 
sis system addresses the coupled dynamics characteristics of wind 
energy systems, including the interactions of the rotor, tower, na- 
celle, power train, control system, and electrical network. The 
coupled dynamics are analyzed in both the frequency and time 
domains to provide the basic motions and loads data required for 
design, performance verification and operations analysis activities. 
Elements of the coupled analysis code were used to design and 
analyze candidate rotor articulation concepts for the NASA/ERDA 
Mod O Wind Turbine System. Fundamental results and conclusions 
derived from these studies are presented. The analysis results show 
that the teetering rotor develops approximately half the blade flap 
bending loads produced by a rigidly mounted hingeless rotor, using 
identical blades. Edgewise blade loads are approximately equal in the 
two systems. 


39972 Low-cost concept for the energy supply from the wind. 
Goslich, H.D. (Ingenieurbuero H.D. Goslich, Hamburg (Germany, 
F.R.)). pp 425-436 of Ist German solar energy forum. Vol. 2. 
Proceedings. Chapter 19: wind energy. Bossel, U. (ed.). Muenchen, 
Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

After a number of years of practical experience with wind- 
mills (two-rotor kW at Sylt; 11 kW, 10 meter diameter and also 
smaller plants at Hamburg) two-blade, high r.p.m. plants were 
designed with the rotor on the lee side of the tower, both in order to 
sink significantly the construction and maintenance cost and to 
increase the life of the windmill. The rotor blades are jointed at the 
hub and rotate on a ‘spherical radius’ during periods of high wind 
velocity. Full power is produced during stormy periods. A concept 
of large scale power generation, along with cost comparisons, will 
be described. 


39973 Wind powered cycloturbine and its potential. Drees, H.M. 
(Pinson Energy Corp., Allston, MA). pp 535 of NESEA 76: decision 
making in solar technology. Shaw, E. (ed.). Townshend, VT; New 
England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 


39974 Vertical axis wind turbine. Beckman, R. (REDE Corp., 
Providence). pp 505-511 of NESEA 76: decision making in solar 
technology. Shaw, E. (ed.). Townshend, VT; New England Solar 
Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Information on the Darrieus type wind turbines for power 
generation is presented concerning general characteristics, starting 
technique, electrical system, and maintenance. 


POWER CONVERSION SYSTEMS 


39975 (CONS—0385-1) Simulation model for wind energy stor- 
age systems. Volume I. Technical report. Warren, A.W.; Edsinger, 
R.W.; Chan, Y.K. (Boeing piece weed Services Co., Seattle, Wash. 
(USA). Energy Technology Applications Div.). Aug 1977. Contract 
EX-76-A-31-1026. 99p. (NASA-CR—135283; BCS—40180-1). Dep. 
NTIS, PC A05/MF AOl. 

The effort developed a comprehensive computer program for 
the modeling of wind energy/storage systems utilizing any combina- 
tion of five types of storage (pumped hydro, battery, thermal, 
flywheel and pneumatic). An acronym for the program is SIM- 
WEST (Simulation Model for Wind Energy Storage). The level of 
detail of SIMWEST is consistent with a role of evaluating the 
economic feasibility as well as the general performance of wind 
energy systems. The software package consists of two basic pro- 
grams and a library of system, environmental, and load components. 
Volume I gives a brief overview of the SIMWEST program and 
describes the two NASA defined simulation studies. 


39976 (CONS—0385-2) Simulation model for wind energy stor- 
age systems. Volume II. Operation manual. Warren, A.W.; Edsinger, 
R.W.; Burroughs, J.D. (Boeing Computer Services Co., Seattle, 
Wash. (USA). Energy Technology Applications Div.). Aug 1977. 
Contract EX-76-A-31-1026. 419p. (NASA-CR—135284; BCS— 
40180-2). Dep. NTIS, PC A18/MF AOl1. 

The effort developed a comprehensive computer program for 
the modeling of wind energy/storage systems utilizing any combina- 
tion of five types of storage (pumped hydro, battery, thermal, 
flywheel and pneumatic). An acronym for the program is SIM- 
WEST (Simulation Model for Wind Energy Storage). The level of 
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detail of SIMWEST is consistent with a role of evaluating the 
economic feasibility as well as the general performance of wind 
energy systems. The software package consists of two basic pro- 
grams and a library of system, environmental, and load components. 
Volume II, the SIMWEST operation manual, describes the usage of 
the SIMWEST program, the design of the library components, and a 
number of simple example simulations intended to familiarize the 
user with the program's operation. Volume II also contains a listing 
of each SIMWEST library subroutine. 


39977 (CONS—0385-3) Simulation model for wind energy stor- 
age systems. Volume III. Program descriptions. Warren, A.W.; Ed- 
singer, R.W.; Burroughs, J.D. (Boeing Computer Services Co., 
Seattle, Wash. (USA). Energy Technology Applications Div.). Aug 
1977. Contract EX-76-A-31-1026. 236p. (NASA-CR—135285; 
BCS—40180-3). Dep. NTIS, PC Al1/MF AO. 

The effort developed a comprehensive computer program for 
the modeling of wind energy/storage systems utilizing any combina- 
tion of five types of storage (pumped hydro, battery, thermal, 
flywheel and pneumatic). An acronym for the program is SIM- 
WEST (Simulation Model for Wind Energy Storage). The level of 
detail of SIMWEST is consistent with a role of evaluating the 
economic feasibility as well as the general performance of wind 
energy systems. The software package consists of two basic pro- 
grams and a library of system, environmental, and load components. 
Volume III, the SIMWEST program description contains program 
descriptions, flow charts and program listings for the SIMWEST 
Model Generation Program, the Simulation program, the File Main- 
tenance program and the Printer Plotter program. Volume III 
generally would not be required by SIMWEST user. 


39978 (DOE/NASA/1004—77/12) Synchronization of the 
ERDA—NASA 100 kW wind turbine generator with large utility 
networks. Hwang, H.H.; Gilbert, L.J. (Hawaii Univ., Honolulu 
(USA); National Aeronautics and Space Administration, Cleveland, 
Ohio (USA). Lewis Research Center). 1977. Contract EX-76-A-29- 
1004. 18p. (NASA-TM-X—73613; CONF-770384—1). Dep. NTIS, 
PC A02/MF AOl. 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

The synchronizing of a wind turbine generator against an 
infinite bus under random conditions is studied for the first time. 
With a digital computer, complete solutions for rotor speed, gener- 
ator power angle, electromagnetic torque, wind turbine torque, wind 
turbine blade pitch angle, and armature current are obtained and 
presented by graphs. Experiments have been recently performed on 
the ERDA-NASA 100 kW wind turbine. Experimental results 
matched computer study results very closely and confirmed that the 
synchronization can be accomplished by means of the existing speed 
control system and an automatic synchronizer. 


SITE CHARACTERISTICS 


39979 (BNWL-WIND-—) Survey of historical and current site 
selection techniques for the placement of small wind energy conversion 
systems. (American Wind Energy Association, Mukwonago, Wis.). 
—_ 1977. Contract EY-76-C-06-1830. 80p. Dep. NTIS, PC A05/MF 
AOl. 

Individuals and groups who purchase and install wind energy 
conversion systems (WECS) for either generation of electricity or 
pumping water have to go through a process by which a specific 
location is selected for each WECS. The purpose of this study was 
to identify and document methods and practices used in siting of 
WECS. The study covers the period from the early 1900s to the 
present day. 174 references. 


39980 (PNL—2516) Measurement program to characterize the 
wind at a potential WECS site. Verholek, M.G. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Mar 1978. Contract EY- 
76-C-06-1830. 25p. Dep. NTIS, PC A02/MF AOl1. 

An onsite meteorological measurement program to character- 
ize the wind at a potential wind turbine installation site is described. 
The basic informational requirements have been postulated, the 
analysis described, and an appropriate measurement program has 
been devised. This phase of siting measurements provides the infor- 
mation for the final installation decision process—which WECS to 
put at which site. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 40679, 40685 
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POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 40702, 40704, 40706 


39981 (CONF-770136—, pp Sp, Section 4, Paper 2) Case study: 
proposal to convert Gulf Coast plant from gas/oil to coal. Maisto, P.L. 
1977. 

From Coal production, use and financing conference; Wash- 
ington, DC, USA (25 Jan 1977). 

In Conference on coal production, use, and financing. 


39982 (CONF-780109—7) Heat and electrical power cogenera- 
tion retrofitting technique. Costs and benefits. Davis, A.A. (Argonne 
National Lab., Ill. (USA)). 1978. Contract W-31-109-ENG-38. 17p. 
Dep. NTIS, PC A02/MF A0O1. 

From Technology for energy conservation; Albuquerque, 
NM, USA (23 Jan 1978). 

A cost-benefit analysis is made of techniques for retrofitting 
existing power plants to obtain heat energy for district heating and 
cooling systems (DHCS). The five generic methologies for obtaining 
that heat energy include: condensing pressure and extraction volume 
increase retrofit on the existing steam turbines; intermediate cross- 
over extraction retrofit on the existing steam turbines; recuperator 
boiler retrofit on existing gas turbines; installation of new specially 
manufactured variable extractions steam turbines; and conversion of 
existing steam boilers in hot water boilers. Each of the above options 
was reviewed to ascertain the effects on the existing utility systems. 
It was established that the use of a 100% cogeneration in a DHCS 
system is not economical, and 10 to 40% of the heat energy should 
be provided in a pure heat production. It appears that the future 
development of the DHCS will require more heat energy than can 
be provided by the new electric generating units which will work in 
cogeneration, and it is clear that the involvement of the existing units 
will be done by retrofitting them with reasonable costs and not 
replacing them with new units. (LCL) 


39983 (FE—2371-18) Evaluation of a pressurized-fluidized bed 
combustion (PFBC) combined cycle power plant conceptual design. 
Annual report, June 30, 1976—June 29, 1977. Huber, D.A. (Burns 
and Roe Industrial Services Corp., Paramus, N.J. (USA)). Sep 1977. 
Contract EX-76-C-01-2371. 314p. Dep. NTIS, PC Al4/MF AOI. 

Portions of document are illegible. 

Based on the results of various trade-off studies performed, a 
commercial plant cycle arrangement has been selected. This arrange- 
ment incorporates a coal fired PFB combustor/gas turbine topping 
cycle with supplementary firing of the gas turbine exhaust in a coal 
fired AFB steam cycle having steam throttle conditions of 2400 psig 
and 1000°F with reheat to 1000°F. The overall efficiency of this 
plant is approximately 41 percent (Gross, HHV). Much of the plant 
and equipment design has been completed. Additional studies were 
performed to assess the effects on cycle performance of various gas 
turbine parameters such as pressure ratio, turbine inlet temperature, 
cooling flows, and pressure losses. Steam cycle parameters such as 
condenser pressure and pressure losses were also studied. Another 
major effort under this task involved the conceptual design and 
economic feasibility study of sorbent regeneration systems. 


39984 (NP—23098) Load distribution optimization at power 
plants. Analysis and presentation of the production planning problem 
and proposition of a method of solution. Neuhaus, G. (Technische 
Univ. Berlin (Germany, F.R.). Fachbereich 
Werkstoffwissenschaften). 5 May 1976. 247p. (In German). Dep. 
NTIS (US Sales Only), PC Al1/MF A011. 

Thesis. 

Load distribution decisions are based on economic consider- 
ations, and the difficulty of finding a solution is limited by engineer- 
ing conditions. The task was, on the one hand, to find an operational 
method for solving the problems by application of production and 
cost theory and business research and, on the other, to clear the way 
for further research by a systematic and detailed presentation of the 
problems. 


39985 (PB—273022) A linear programming model for assessing 
the regional impacts of energy development on water resources. Proj- 
ect completion report. Provenzano, G. (Illinois Univ., Urbana (USA). 
Water Resources Center). Jul 1977. Contract DI-14-31-0001-4174. 
116p. (UILU-WRC—77-0126). NTIS PC A06/MF AO1. 

This report discusses the development and application of a 
multiperiod, multiplant linear programming model of an energy 
production system and associated water supply components. The 
model simultaneously appraises alternative expansion strategies and 
operating schedules for steam-electric power generation and coal 
gasification industries. The model identifies the type, size, location, 
and sequence of construction of new energy production facilities and 
the levels of energy production and transmission that minimize the 
costs of meeting demands for electricity and gas over a specified 
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future time period. For each minimum-cost expansion strategy that is 
identified, the model also determines corresponding information 
about the amount, location, and sequence with which water will be 
used in future energy production. 


39986 Gas turbine engine power plant with a coal burning flui- 
dized bed. Jubb, A. (to Rolls-Royce Ltd.). US Patent 4,080,784. 28 
Mar 1978. Priority date 17 Oct 1974, United Kingdom of Great 
Britain and Northern Ireland (UK). 4p. 

A gas turbine engine power plant having a coal burning 
fluidized bed utilized as the heating source for the power plant is 
described. The fluidized bed comprises inerts and coal in which is 
immersed a temperature sensitive device, the signal from which is 
used to control the supply of coal to the bed to maintain the bed at a 
predetermined temperature and to limit the bed temperature to a 
predetermined maximum value. The bed can be fluidized by the flow 
of compressed air from the compressor of the gas turbine engine 
power plant and the whole of the compressor delivery air flows 
through the bed in direct chemical contact with the bed materials 
and is then cleaned prior to delivery to the turbines of the power 
plant from which it is discharged to the atmosphere. 


39987 USSR power networks during the tenth five year’s plan. 
Rokotjan, S.S. Arch. Energiewirtsch.; 32: No. 1, 1-7(Jan 1978). (In 
German). 

Detailed data on the present state, on the extension to the 
interconnected electricity network planned for up to 1980, and on 
power station units. Within the comprehensive interconnected 
system, 19% of the energy generated will be accounted for by 
hydropower plants and pump storage stations, 29-30% by thermal 
power stations, 43% by other conventionally fired thermal power 
stations, and 6% by nuclear power plants. The wide-range intercon- 
nected system brings the USSR the advantage of a balanced load 
distribution. 


39988 Some problems of the data supply of automatic load man- 
agement systems under present conditions. Chamidov, A.C.; Sokolov, 
V.K.; Dackevic, J.G. Arch. Energiewirtsch.; 31: No. 11, 956-961(Nov 
1977). (In German). 

Automatic load management systems comprise the aa 
system with the computer complex and the operations system wit 
the operations data complex. There is no internal exchange of data 
between the two complexes. Information relating to the operations 
data complex of the load management system are transmitted by 
telemetry channels direct from the plants in the integrated grid 
system. The data are received by a computer. The problem of 
representing the actual condition in an integrated grid network by 
means of a mathematical model in the absence of complete and 
reliable telemetry data is a topical problem. Probably the most 
suitable technique for pinpointing the state of an integrated grid 
system is the estimate by means of probability theory. 


39989 Designing fossil-fuel-fired power stations from the point of 
view of today’s fuel situation. Bald, A.; Wittchow, E. (Kraftwerk 
Union A.G., Erlangen (Germany, F.R.)). VGB Kraftwerkstech.; 57: 
No. 11, 735-742(Nov 1977). (In German). 

The rapid increase in fuel prices compels the power station 
designer to devote even greater attention to efficiency. In improving 
heat rate, both raising main steam pressure and improving condenser 
pressure are important measures. The effects on individual plant 
components have been investigated and it has been shown that the 
technical consequences arising from both those measures can be 
overcome without loss of availability, so that in practice the conse- 
— of economic considerations can be used as the basis for 

ecisions. 


39990 Industrial combined heat and power generation. Energie; 
29: No. 11, 380-382(Nov 1977). (In German). 

Using an example illustrated by realistic figures, it is shown 
that industrial combined heat and power generation is of economic 
advantage for operators. 


39991 Possibility of short-term forecasting of energy indices of 
power systems, Girshfel'D, V.Ya.; Konovalov, I.N.; Bragin, V.A. 
(Tomsk Polytech Inst, USSR). Teploenergetika (Moscow); No. 9, 12- 
14(Sep 1977). (In Russian). 

The — of utilizing probabilistic-statistical methods in 
short-term forecasting of energy indices of power systems is demon- 
strated. Short-term forecasting is carried out for periods of 5-7 years. 
The article shows a method of forecasting the components of the 
average annual specific consumption of fuel by a power system for 
the production of electric power in the district-heating and condens- 
ing cycles. An example of the use of the method to forecast some 
energy indices of one of Soviet power systems including eight steam 
power plants and exchanging capacity with four other power sys- 
tems is presented. 


39992 Examples of automation in a new and an older power plant. 
Waerme; 83: No. 4, 41-42(Aug 1977). (In German). 
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39993 Mehrum: a novelty in concrete. Mehrum power plant: 
extension by a 700 MW coal-fired unit. Energie; 29: No. 7, 221- 
226(Jul 1977). (In German). 

This is a report on the 700 MW power plant at Mehrum 
(Federal Republic of Germany), now in the construction stage, 
which will be fuelled with hard coal. The turbine system, the heat 
circuit, and the steam generation system are discussed in detail. A 
new type of construction is used for the boiler house. The whole 
pressure part of the steam generator, including the burner, is sus- 
pended on a supporting grate supported by four reinforced-concrete 
towers. 


39994 Improving fuel utilization rating and analysis at power 
stations with consideration of ting conditions. Paimukhin, V.B. 
Sov. Power Eng. (Engl. Transl.); 6: No. 7, 377-380(Jul 1977). 

Translated from Elektr. Stn.; No. 7, 15-21(Jul 1977). 

The calculated specific fuel consumption for production of 
electrical energy for a thermal power station participating in regula- 
tion of the power system load should be determined from the daily 
load schedules for Saturday, Sunday, Monday and Tuesday for the 
four characteristic periods of the year. During variable operation 
there are additional losses of fuel which are not fully taken into 
consideration by the present instruction materials for rating and 
analysis of specific fuel consumption. The correction factor for the 
calculated specific fuel consumption should be established as a 
function of the operating conditions of the equipment. In order to 
establish differential correction factors for the calculated specific 
fuel consumption it is necessary to continue studies to determine the 
fuel losses during transient conditions, and also during prolonged 
operation for various groups of equipment and types of fuel. 


39995 Useful energy supply plant. Schueller, K.H. (to Brown, 
Boveri und Cie A.G., Mannheim (Germany, F.R.)). German(FRG) 
Patent 2,553,024/A/. 2 Jun 1977. 13p. (In German). 

A useful energy supply plant is described. The plant consists 
of a gas turbine set for open cycle, to which a generator for 
producing electrical power is coupled. Due to the possibility of 
operating the generator as a motor and the possibility of coupling an 
air expansion turbine to the shaft of the set, the plant, with the gas 
turbine uncoupled, can be used for producing useful heat or useful 
cold, or for simultaneously producing useful heat and cold. 


39996 Supervision of steam plants with fire-tube and smoke-tube 
boilers. Mayr, F. (Technischer Ueberwachungsverein Bayern e.V., 
Muenchen (Germany, F.R.). Fachbereich Dampfkessel-Fernleitung). 
Maschinenschaden; 50: No. 5, 161-165(1977). (In German). 

The demand for efficient safety requirements in operating of 
steam plants has become increasingly important. The author analyzes 
the causes of this demand, lists the disadvantages of an automatized 
operation, supplies information about the existing regulations, and 
discusses also some altenative equipment options. The article exam- 
ines the requirements set for various types of steam plants and 
touches upon the question of cost in using BoB-eqipment. 


39997 Operation optimization of thermal power energy sources 
with the procedure of dynamic programming. Braeu, R. Regelungstech. 
Prozess-Datenverarb.; 25: No. 6, 185-190(1977). (In German). 

The author investigates and discusses the optimum economi- 
cal load distribution of thermal power plants on individual generat- 
ing units. The absolute minimum in fuel cost is the aim of the 
optimizing strategy. The basis for setting up recurrence formulae is 
an exact load forecast accounting for time-dependent criteria of a 
technical (availability, power reduction) and economic kind (mini- 
mum shut-down and operational times in connection with start-up 
cost). These boundary conditions will be included in the optimizing 
criteria. The code was composed according to a modular concept 
and written in Fortran. For 30 thermal units and 50 load changes per 
optimizing period, the required capacity for the working register is 
47 K words of 24 bit. Computer operation and flow chart of the 
code are given. 


39998 Automatic limitation of maximum demand peaks to reduce 
energy costs. Drees, G.W. Giesserei; 63: No. 3, 65-66(1976). (In 
German). 

Power supply becomes the more economic, the fewer uncon- 
trolled maximum demand peaks occur, and the better and the more 
frequently the predicted load agreed with the electricity supply 
undertaking is used. By using limitation of maximum demand peaks, 
energy consumption is limited to values which can be adjusted by 
short periods of total or partial disconnection of individual consum- 
ers. The number of total consumers is divided into a base load group, 
which must not be switched off at any time, and into an additional 
load group, which can be used to control the energy consumed 
without causing any great difficulties. Considerable cost savings 
have been achieved with the equipment, which has been mainly used 
in foundries and steel works. 
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COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


39999 (FE—2664-6) Ceramic technology readiness program. 
Sixth monthly technical progress report, February 27—April 2, 1978. 
(AiResearch Mfg. Co. of Arizona, Phoenix (USA)). 10 Apr 1978. 
Contract EF-77-C-01-2664. 49p. Dep. NTIS, PC A03/MF AOl. 

Progress is reported in a research program undertaken to 
provide convincing evidence of the ability of ceramic components to 
survive for lifetimes adequate for utility applications in an environ- 
ment of high temperature combustion products from coal-derived 
fuels and, to develop and demonstrate technology readiness for the 
application of ceramic materials technology to advanced gas turbines 
operating on coal-derived fuels in utility base load and intermediate 
load service. 


40000 Frequency and capacity control system for a 300 MW 
power block. Siborov, M.N.; Gorokhov, A.I.; Ivanov, V.P.; Briskin, 
LS.; Malyutin, I.B. (Cent Boiler and Turbine Inst, USSR). 
Energomashinostroenie; No. 9, 13-15(1977). (In Russian). 

An automatic frequency and capacity control system 
(AFCCS) developed for a 300 MW boiler unit is described. The 
boiler unit operates within a wide range of loads and makes use of 
constant and sliding steam pressure operating modes. Results of tests 
of the AFCCS on a 300 MW power block are presented. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 39540 


40001 (FE—1806-44) Development of high temperature turbine 
subsystem technology to a ‘technology readiness status’: Phase II. 
Progress report for March 1978. Caruvana, A. (General Electric Co., 
Schenectady, N.Y. (USA). Gas Turbine Div.). 10 Apr 1978. Con- 
tract EX-76-C-01-1806. 60p. Dep. NTIS, PC A04/MF AO1. 

Design data affecting the planned facilities services for the 
HGPDT have been accumulated. A decision was made to increase 
the stiffness of the nozzle support plate. Thermocouple rakes rather 
than gas sampling probes will be used for temperature measurements 
in the second stage nozzle test configuration. Detailed design of the 
water cooled gas path liner for the turbine simulator test is complete. 
Detailed design effort on the heat transfer airfoil is underway. 
Coordinates for the transonic cascade nozzle and walls have been 
developed. Pressure gauges have been checked out, heat transfer 
gauges are being fabricated. The optical system for taking Schlieren 
photographs has been set up on the tunnel. Soil boring tests and a 
site survey of the area where the Pilot Gas Clean up System will be 
constructed, have been completed. Efforts have been initiated to 
define a new fixed bed CGS-combined cycle system using four 73 
MW size gas turbines at 12 : 1 pressure ratio. The status of the TRV 
design as compared to the goal in a simple cycle operation is 
described. IN706 has been selected for the rotor wheels and spacers. 
Rotor critical speed studies have been performed for the two and 
three bearing rotor configurations. The low Btu gas staging point 
has been lowered from 57 to 49 percent load to reduce the size of the 
combustor liner in the pilot zone. The radiation from distillate oil has 
been estimated. A layout of the fuel nozzle test rig has been complet- 
ed. Aerodynamic design of the first stage bucket has been complet- 
ed. Alternative fabrication approaches have been identified. 


(FE—2611-1) Closed gas turbine heater program. First 
quarterly technical progress report, April 1—July 3, 1977. Stefun, R.; 
Softley, D. (AiResearch Mfg. Co. of Arizona, Phoenix (USA)). 19 
yr 3 1977. Contract EF-77-C-01-2611. 15p. Dep. NTIS, PC A02/MF 
AOl. 

The objective of this program is to advance high-temperature 
closed gas turbine power conversion systems to a point of techno- 
logical readiness for use in coal fired public utility power conversion 
plants. The initial contract addresses two specific problem areas. 
These are: the identification and analysis of system concepts which 
offer highest overall plant efficiency consistent with lowest cost of 
electricity (COE) from coal-pile-to-bus-bar; and the identification 
and preliminary design of combustor/heat exchanger concepts com- 
patible for use as the cycle gas primary heater for those plant 
systems. System cycle analyses and parametric studies will be per- 
formed to evaluate entire closed gas turbine utility power plants, 
with and without Rankine bottoming cycles, with emphasis on 
lowest COE. Contract completion will result in utility plant layouts, 
component definitions, performance, technology assessment and 
costs for four heater systems. Two heater systems will be based on 
1550°F closed gas turbine inlet temperature using metallic materials 
and two based on 1750°F and higher using non-metallic materials. 


40003 (NP—23080) Final report on the Pacific Gas and Electric 
Company's notice of intention to seek certification for the Combined 
Cycle Project. (California Energy Resources Conservation and De- 
velopment Commission, Sacramento (USA)). Jan 1978. 216p. Energy 
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Resources Conservation and Development Commission, Sacramen- 
to. 

The California Energy Resources and Development Commis- 
sion reviewed the Notice of Intention For Certification for a 400 
MW combined-cycle power plant to be built in the San Francisco 
Bay area. Information is included on evaluation procedures; pro- 
posed plant description; comparison of sites; noise, air, and water 
pollution aspects; fuels; economics; power demand forecasts; poten- 
tial for co-generation; and reliability and safety. The Commission 
committee recommended approval of Pacific Gas and Electric 
Company's (PG and E) Notice of Intention for the combined cycle, 
but expressed serious doubts that the Applicant will be able to 
comply, during Application for Certification (AFC) proceedings, 
with air quality standards which comport with federal and state law. 
(LCL) 


40004 Evaluation of a water-cooled gas turbine combined cycle 
plant. Caruvana, A.; Day, W.H.; Manning, G.B.; Sheldon, R.C. 
(ERDA, High Temp Turbine Programs, Washington, DC). Am. Soc. 
Mech. Eng., [Pap.]; No. 78-GT-77, vp(9 Apr 1978). 

The United States Energy Research and Development Ad- 
ministration (ERDA) awarded a contract to the General Electric 
Company in May 1976 to conduct a preliminary design study which 
incorporates the water-cooled gas turbine concept in a combined 
cycle plant. The design is based on a gas turbine firing temperature 
(gas temperature entering the first-stage buckets) of 2600 F (1427 C) 
utilizing a coal-derived low-Btu gas or coal-derived liquid. This 
paper presents the results of the ERDA Program. Particular empha- 
sis is devoted to the description of the overall plant design and 
performance. Turbine subsystems of the water-cooled concept and 
the alternate cooling concepts considered are also presented in this 
paper. The operating features and characteristics of an advanced 
fixed-bed gasifier and associated gas cleanup systems are also dis- 
cussed relative to the impact on the overall system design and 
performance. 


40005 Problems and operating experiences with gas turbines 
burning residual and crude oils. Felix, P.C. (Brown Boveri Cie 
Baden, Switz). Am. Soc. Mech. Eng., [Pap.]; No. 78-GT-103, vp(9 
Apr 1978). 

The paper presents the most important problems which have 
to be expected when burning residuals and crudes in industrial gas 
turbines. Solutions for these problems are always influence the 
operating costs of the powerplant. Careful economical studies 
should, therefore, be conducted before one or another fuel is select- 
ed. Operating experiences with 14 BBC gas turbines located in 
Riyadh (Kingdom of Saudiarabia) burning local Khurais crude oil 
with turbine inlet temperatures of 650 to 850°C are presented. 


40006 Combined gas turbine and steam turbine power plant. 
Baker, J.M.; Clark, G.W.; Harper, D.M.; Tomlinson, L.O. (to Gen- 
erai Electric Co.). US Patent 4,081,956. 4 Apr 1978. Filed date 13 
May 1976. 6p. 

A description is given of a power plant arrangement having a 
gas turbine, a heat recovery steam generator, a steam turbine and 
means for controlling steam flow from the heat recovery steam 
generator to the steam turbine. Steam conditions are maintained 
generally constant and variations in power plant loading are carried 
by the steam turbine while operating the gas turbine at a generally 
constant fuel flow. 


40007 Combined gas and steam power plant. Morgan, D.T.; 
Davis, J.P. (to Thermo Electron Corp., Waltham, Mass. (USA)). 
German(FRG) Patent 2,443,055/C/. 2 Jun 1977. 7p. (In German). 

The invention concerns a combination of internal combustion 
engine and steam turbine, where not only the heat of the hot exhaust 
gases of the internal combustion engine, but also the heat in the 
coolant of the internal combustion engine is used for power genera- 
tion. The working fluid of the steam turbine is an organic fluid of 
low boiling point. A mixture of 85 mol% of tri-fluoro ethanol and 15 
mol% of water is the most suitable fluid. The combustion engine (a 
Diesel engine is the most suitable), drives a working machine, e.g. a 
generator. The hot combustion exhaust gases produce evaporation of 
the working fluid in an HP evaporator. The superheated steam gives 
up its energy in the HP turbine stage, flows through the feed 
preheater of the fluid, and is condensed in the condenser. A pump 
pumps the fluid via control valve to heat the feed preheater of the 
fluid, from which it returns to the HP evaporator. At the same time 
evaporated coolant flows into an LP evaporator in counter-flow to 
the working fluid, condenses, and is returned to the cooling circuit 
of the combustion engine. The working fluid in the LP evaporator is 
heated to its boiling point, gives up its energy in the LP stage of the 
steam turbine is condensed, pumped to the preheater and returns to 
the LP evaporator. The two rotors of the turbine stages (HP and LP 
stages) are mounted on the same shaft, which drives a working 
machine or a generator. 
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40008 Improved energy production using low temperature heat. 
Pocrnja, A. Linde-Ber. Tech. Wiss.; No. 41, 12-18(1977). (In 
German). 

The author introduces a combination of the well-known 
circuit of the conventional steam turbine with the closed cycle gas 
turbine plant. These considerations are aimed at developing a circuit, 
which takes up heat energy at low temperatures (100 to 120°C), 
which is either rejected by other processes, or may be solar energy, 
for example. The low temperature energy acts to evaporate the 
working medium. Superheating of the working medium is carried 
out using recuperators and finally using the energy from hot com- 
bustion gases similar to the gas turbine plant. The circuit obtains its 
exergy from low temperature and from high temperature heat, 
which is not mentioned in the title. The author shows that the 
thermal efficiency of such a plant is improved compared to compara- 
ble separate plants. The exergetic efficiency of a circuit given as an 
example is 0.86. The author suggests the following possibilities for 
the use of such circuits: use of industrial waste heat, energy produc- 
tion from solar heat and geothermal heat, and energy return from 
liquified natural gas. 


40009 Combined gas turbine-steam power plant. Aguet, E. (to 
Sulzer Bros. Ltd.). German(FRG) Patent 2,350,581/C/. 4 Mar 1976. 
2p. (In German). 

The plant combines the safety of operation of conventional 
steam power plants with the high economy of a plant combined with 
a gas turbine. This makes it possible to operate the equipment with a 
waste-gas-fired steam raising unit and a parallel steam raising unit 
fired independently. On failure of the gas turbine the drop in output 
is limited to the gas turbine, as the part of the steam controlled by 
the waste gas steam raising unit is then supplied by the fired steam 
raising unit. The economisers and boilers of both steam raising units 
always work in parallel. In the fired steam raising unit both parts are 
designed for the full steam output, i.e. the full steam turbine output, 
as are the firing, the superheater (only existing in this steam raising 
unit) and the intermediate heater and high pressure feed-wasser 
pump. On failure of the gas turbine, the fired steam raising unit (after 
actuation of the appropriate valves) obtains the full quantity of feed 
water and supplies (after increase of firing) the whole quantity of 
steam. In normal operation the waste gas steam raising unit supplies 
the expected part of the steam to the superheater or supplies the 
same quantity of pre-heated water as to its own boiler to the boiler 
of the fired steam raising unit. 


WASTE-FUELED SYSTEMS 
REFER ALSO TO CITATION(S) 39414, 40922 


40010 Test of transfer of boiler units to the burning of anthracite 
fine and oil in intersecting jets. Madoyan, A.A.; Kovalev, A.P.; 
Shvedov, Yu.M.; Izyumov, M.A.; Ippolitov, A.S.; Shchukin, E.V.; 
Gritsenko, A.V.; Golovko, V.V. Sov. Power Eng. (Engl. Transl.); 6: 
No. 6, 334-337(Jun 1977). 

Translated from Elektr. Stn.; No. 6, 16-18(Jun 1977). 

Equipping a TP-43 boiler unit with intersecting jets makes it 
suitable for combustion of anthracite fine and oil over a wide range 
of load variation. The use of the principle of burning the fuel in 
intersecting jets on boiler units increases their reliability due to the 
decrease in the formation of sulfuric anhydride in the furnace and 
the decrease in low temperature corrosion. On a boiler unit equipped 
with a furnace with intersecting jets the concentration of nitrogen 
oxides in the flame is decreased at least 50% in comparison with 
unmodified boiler units of the same type under similar operating 
conditions. The furnace with intersecting jets is promising for boiler 
units operating under variable load conditions with the use of 
various fuels, including anthracite fine and oil. 


COMPONENTS 


REFER ALSO TO CITATION(S) 40001, 40005, 40962, 40965, 
40966, 41073, 41074, 41326, 42098 


40011 (ANL/MSD—78-5) Nondestructive evaluation techniques 
for high-temperature ceramic components. Quarterly report, Janu- 
ary—March 1978. (Argonne National Lab., Ill. (USA)). Mar 1978. 
Contract W-31-109-ENG-38. 19p. Dep. NTIS, PC A02/MF AO1. 

The use of holographic interferometry techniques for the 
nondestructive evaluation of ceramic heat exchanger tubes and ce- 
ramic rotors for high temperature (above 1200°C) applications is 
discussed. (LCL) 


40012 (CONF-770110—, pp 17-21) Ceramics for utility applica- 
tion: ERDA/fossil energy program background. Wander, S. (Energy 
Research and Development Administration, Washington, DC). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 
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In Proceedings of the workshop on ceramics for advanced 
heat engines. 

The Division of Coal Conversion and Utilization (CCU) 
within ERDA/Fossil Energy, has the overall objective of ensuring 
the timely availability of technology for more effective utilization 
(relative to conventional coal-fired steam plants with flue gas desul- 
furization) of the Nation's coal resources for electric power genera- 
tion. As a key part of the CCU effort, the Advanced Power 
Conversion Systems (APCS) Branch is responsible for bringing the 
most promising advanced power concepts for coal-fueled utility 
application to the state of Technology Readiness. The Open Cycle 
Gas Turbine element of the APCS Program is currently under way 
with the High Temperature Turbine Technology (HTTT) Program. 
The HTTT Program focuses on achieving technology readiness for 
utility turbines using advanced hot section component cooling tecni- 
ques compatible with coal-derived fuels. The potential for ceramics 
technology is assessed, and conclusions and recommendations are 
presented of a feasibility study to determine the applicability and/or 
suitability of using ceramic materials in mid-range to base-load 
advanced power conversion cycles using coal-derived fuels. 


40013 (CONF-770110—, pp 23-26) Ceramic gas turbine work. 
Cohn, A. (Electric Power Research Inst., Palo Alto, CA). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

A discussion is given of the three main programs of the 
Electric Power Research Institute (EPRI) involving ceramics and 
gas turbines. The first one is with Westinghouse. This project is for 
the main turbine components: turbine buckets, and stator vanes. The 
second program, with General Electric, is mainly concerned with 
advanced water cooled turbine components, but has a task looking at 
ceramics for combustor liners and transition pieces. The third proj- 
ect is with AiResearch looking at ceramic heat exchangers that 
could be used as part of closed cycle gas turbine systems or exhaust 
fired open cycle gas turbine systems. 


40014 (CONF-770110—, pp 79-87) Review of ceramic compo- 
nent developments for industrial gas turbines. Bratton, R.J. (Westing- 
house Research and Development Center, Pittsburgh). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

For the past five and one half years the Westinghouse Elec- 
tric Corporation in cooperation with U.S.-sponsoring agencies has 
been engaged in programs to develop ceramic turbine components 
for use in electric power generation equipment. A brief description is 
given of progress made on two major programs that have been 
concerned with the design and testing of ceramic vanes and blades. 
The program entitled, ‘Brittle Materials Design, High Temperature 
Gas Turbines-Stationary Turbine Project,’ was sponsored by the 
Advanced Research Projects Agency (ARPA) of the U.S. Depart- 
ment of Defense from 1971 to 1976. The second program entitled, 
“Ceramic Rotor Blade Development” was initiated in 1975 and is 
being sponsored by the Electric Power Research Institute. Future 
ceramic developments for industrial turbines is presented in the form 
of recommendations. 


40015 (CONF-770110—, pp 89-109) Advanced ceramic combus- 
tor/heat exchanger engine system. Pietsch, A.; Stefun, R.J.; Trimble, 
S.W. (AiResearch Manufacturing Co. of Arizona, Phoenix ). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

Closed Brayton Cycle power systems, in addition to their 
ability to operate in hostile environments, offer significant size, 
weight, and power conversion efficiency advantages over other 
thermal engine systems. The degree of these benefits is dependent 
upon the operating conditions of the cycle, specifically turbine inlet 
temperature. Since the closed Brayton engine is composed of dis- 
crete components rather than inter-related ones as in the internal 
combustion engine, ceramic technology can be independently intro- 
duced into the various components without affecting the remainder 
of the engine. The development of a ceramic combustor/heat ex- 
changer is the initial goal. This would elevate the turbine inlet 
temperature to 2250°F with an attendant thermal cycle efficiency on 
the order of 55%. A baseline closed Brayton cycle system and a 
matching coal-fired heat source system are described. A ceramic 
utility scale heat exchanger design, subscale ceramic hardware and a 
ceramic development unit concept are included. The work presented 
was sponsored by Electric Power Research Institute (EPRI). 


40016 (CONF-770110—, pp 111-117) Recent developments in 
the application of ceramics to gas turbine combustors. Day, W.H. 
(General Electric Co., Schenectady, NY). 1977. 
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From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

The developments reported are the first in what is intended to 
be a series of incremental development stages toward the goal of 
achieving reliable full-size combustion hardware using ceramics for 
utility gas turbines. A well-integrated development effort is required, 
among the disciplines of materials properties, process development, 
and component design. Results to date have been encouraging 
relative to the success of this integrated effort. The approach used to 
design the combustors described is to make the head end of metal 
and use ceramic materials for in the combustion liner and transition 
piece. In doing so, a different design approach was used from that of 
metallic materials. A simple substitution of ceramics for metal was 
not used. Instead, an outside metallic structure was used as the 
structural member, taking the combustor pressure drop. The ceramic 
liner was designed with lower mechanical stress than an equivalent 
metallic liner would have had. Furthermore, the ceramic was cooled 
by regeneratively exchanging heat with the combustion air flowing 
around the combustor toward the head end. 


40017 (CONF-770110—, pp 129-136) Application of ceramics to 
MERADCOM 10 kW gas turbine engine. Metcalfe, A.G. (Solar, San 
Diego, CA). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

The MERADCOM 10 kW is a radial inflow engine and is 
typical of small engines where dust separators cannot be used. 
Erosion tests showed dense ceramics would reduce the erosive wear 
significantly. Rig and engine tests confirmed this increase in project- 
ed service life. At the same time, ceramic nozzles and shrouds were 
shown to reduce other types of nozzle degradation resulting from 
corrosion and overtemperature. The successful engine tests with 
ceramic nozzles have led to studies of wider ranging applications to 
bearings, shrouds, combustors and rotors. The work brings out the 
need for technology programs to run parallel with component 
development to ensure the most efficient progress. 


40018 (CONF-770110—, pp 151-158) Adiabatic coal-fired 1350 
C expander. Myers, B.; Landingham, R.; Mohr, P.; Taylor, R. (Univ. 
of California, Livermore). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

The use of coal directly as a power plant fuel with high 
conversion efficiency is important to the U. S. energy budget. A 
coal-fired ceramic helical expander operating in a Brayton topping 
cycle has a potential for giving a coal pile to bus bar efficiency 
upward of 55%. The expander would have an inlet temperature of 
1350 C and would exhaust at 850 C to a boiler for a conventional 
supercritical steam cycle. The plus-55% potential involves compati- 
bility of the ceramic expander and coal combustion products, adiaba- 
tic and highly reversible conditions during expansion, as well as an 
ability to fabricate very large ceramic bodies. A three-year program 
is outlined to delineate the degrees of compatibility, adiabaticity and 
reversibility which can be attained in small scale expanders. The 
ceramic material will be in the silicon carbide or silicon nitride 
families with multi-density regions. This work is under way and the 
current status is reported. Positive results at small scale with full 
scale operating conditions would be cause for a rapid advance to 
semi- and full-scale hardware with the main purpose of developing 
the larger sizes of ceramic parts. An outline of this program is also 
given. 


40019 (EPRI-AF—684) Coal fired prototype high temperature 
continuous flow heat exchanger. AF-684 research project 545-1. Final 
report, February 1978. (AiResearch Mfg. Co. of Arizona, Phoenix 
(USA)). Feb 1978. 418p. Dep. NTIS, PC A18/MF AOl1. 

This research program was initiated because of the potential 
of using high temperature ceramic components for direct coal fired 
advanced utility power systems offering greatly improved efficiency 
and reduced component cost and maintenance. The program investi- 
gated important questions relative to the use of ceramics for this 
application. The material investigated was siliconized silicon carbide. 
The results achieved included: Identification of system performance 
requirements, combustor/heat exchanger module dimensions and 
layout, and the required critical component research; fabrication of 
U-bend tubes, tube-to-header joints, tube-to-tube joints and a ten- 
tube heat exchanger module that was tested at temperature; proved 
helium containment at 2250°F and 500 psia; performed crack propa- 
gation, thermal cycling and mechanical torsion tests with ceramic 
samples; proved that no erosion or corrosion occurred when ceramic 
tubes were subjected to molten coal slag and coal slag could be 
removed by melt-off; and completion of a conceptual design of a 
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combustor/heat exchanger for test with a small engine. This work 
answered all of the significant questions posed and justified contin- 
ued effort. The property testing indicated that the strength levels 
were acceptable but there was a wide disparity in the as-fired 
material strength between test pieces and also when compared to the 
machined and polished samples. A recommendation was made to 
concentrate continued work on the improvement of the material 
strength in the as-fired condition and to further develop non-destruc- 
tive test techniques for evaluation and characterization of these 
materials. 


40020 (FE—1237/M-78/64) Multicell fluidized-bed boiler 
design, construction, and test program. Leon, I.W.; Claypoole, G.; 
Reed, R.R. (Pope, Evans and Robbins, Inc., New York (USA)). Jan 
1978. Contract EX-76-C-01-1237. 33p. Dep. NTIS, PC A03/MF 
AOl. 

Design, construction and test program for a 300,000 Ibs/hr 
steam generating capacity multicell fluidized bed boiler (MFB), as a 
pollution-free method of burning high-sulfur, or highly corrosive 
coals, is being carried out. The concept involves burning fuels such 
as coal, in a fluidizd-bed of limestone particles that react with the 
sulfur compounds formed during combustion to reduce pollution. 
Nitrogen oxide emissions are also reduced at the lower combustion 
temperatures. The CaSO, produced in the furnace is discharged with 
the ash or regenerated to CaO for reuse in the fluidized-bed. Infor- 
mation is presented on shakedown tests of the new PDU and start of 
data acquisition and reduction at the Alexandria Laboratory; installa- 
tion of test instrumentation and modifications to the MFB at Rives- 
ville; supporting engineering and design efforts at New York office; 
and subcontract activities. 


40021 (FE—2465-3) Erosion study in turbomachinery affected 
by coal and ash particles: Phase 1. Interim report, December 1976— 
March 31, 1977. Tabakoff, W. (Cincinnati Univ., Ohio (USA). Dept. 
of Aerospace Engineering and Applied Mathematics). Mar 1977. 
Contract EX-76-C-01-2465. 12p. Dep. NTIS, PC A02/MF AOl. 
Turbomachinery operating with coal particles or using pul- 
verized coal as fuel are exposed to erosion. The problem of predict- 
ing erosion in rotating machinery is very complex. A review study 
of turbomachinery erosion research performed by the "Australian 
Coal-Burning Gas Turbine Project” has been completed. 


40022 (FE—2786-12) Ceramics technology readiness develop- 
ment program. Phase I. Conceptual designs and material screening. 6th 
monthly technical progress report for March 1978. Rieke, K.L. (Wes- 
tinghouse Electric Corp., Crum Lynne, Pa. (USA). Combustion 
Turbine Systems Div.). Apr 1978. Contract EF-77-C-01-2786. 24p. 
Dep. NTIS, PC A02/MF AO1. 

The Westinghouse 18-month Ceramics Technology Readiness 
Development Program received DOE contract authorization on 
September 30, 1977. The main Phase I objectives are to develop the 
critical planning information in the form of ceramic turbine concep- 
tual designs, delivery of ceramic test specimens for DOE initial 
evaluation of erosion/corrosion capability and preparation of formal 
Development Plans for Phase II, Materials and Design Methodology 
Development and the overall Ceramic Technology Readiness De- 
velopment Plan through Phases III and IV, Critical Component 
Design and Development and Full Scale Hot Section Test, respec- 
tively. All technical progress and project management reporting 
documentation was submitted for February. The Program Status 
Review Meeting for the DOE Advisory Committee was held in 
Washington, D.C., on March 3, 1978. Ceramic materials work 
continued and the Weibull characteristic strength, sigma/sub to/, 
was developed for NCX-34 H.P.SisNs. The Simplified Method of 
Estimating Material Uniaxial Tensile Strength was verified. Addi- 
tional design study was initiated for Design Concept 2 to improve 
ease of assembly and maintenance of the ceramic blading in the 
turbine rotor assembly. The use of combustor shell bleed for solution 
to the transient "Generator Breaker Open” load dump to idle condi- 
tions continues to appear feasible and is being investigated in more 
depth. The use of adjustable geometry of row 4-S during the 
transient has little effect on turbine inlet temperature at idle condi- 
tions. Three conceptual design arrangements of the use of ceramics 
for combustor transition ducting were developed to be used in 
conjection with a catalytic combustor element (the primary combus- 
tor concept choice). Concept 3 thermal barrier coating performance 
calculations for coal-derived liquid fuels were extended from the 
simple engine cycle to the combined cycle performance. 


40023 BMA: technical rules for steam boilers (TRD). Publication 
of the BMA dated 25th Nov. 1977. Arbeitsschutz (Cologne); No. 1/2, 
58-61(Jan 1978). (In German). 

Amendments to TRD 107, 300, 301 and annex 1, 303, 403, 602 
p- 1,2, 604 p. 1,2, SR-oil and design concerning TRD 102 No. 2.2.2 
and table 1 as well as TRD 102 No. 6.3. 
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40024 Investigation of flow characteristics of gas turbines. 
Ol'khovskii, G.G.; Ol’'khovskaya, N.I. Therm. Eng. (USSR) (Engl. 
Transl.); 24: No. 6, 29-32(1978). 

Translated from Teploenergetika; 24: No. 6, 44-47(1977). 

Measurements carried out in the process of assimilation of gas 
turbine (GT) plants of 16 different types in starting and working 
conditions to estimate the operational conditions and characteristics 
of the main elements (in particular of the turbines) have created a 
basis for generaliztion of flow characteristics of different turbines 
and for extending them to a wider range of operational conditions. 
The studies showed that: flow characteristics of the investigated 
turbines, independently of the number of stages and the degree of 
reaction, are described by the elliptic flowrate ss throughput 
of similar turbines, i.e., of turbines formed of stages with high 
reaction, which have low design degrees of expansion, can be 
determined with satisfactory accuracy by the unique function of the 
degree of expansion; and in operating the gas turbine plants consider- 
able changes in throughput of the turbines are possible. 


40025 Investigation of aerodynamics and of the process of com- 
bustion in the furnace chamber of the TPP-312A steam generator. 
Shnitser, I.N.; Yur’ev, L.V.; Solov’ev, L.K.; Litovkin, V.V. Therm. 
Eng. (USSR) (Engl. Transl.); 24: No. 7, 32-38(1978). 

Translated from Teploenergetika; 24: No. 7, 32-37(1977). 

Study of the aerodynamics of the structure of the flame, of 
the nature of gas formation and of the combustion process was 
carried out in the furnace chamber of a single-furnace TPP-312A 
steam generator 264 kg/s (950 t/h) in output operating at superheat- 
ed steam pressure 25 MPa, superheated steam temperature 565/ 
570°C, which is designed for burning screenings of Donetsk gas coal 
(GSSh) and is a slag-tap unit. The results are presented for velocity 
and temperature distributions over the horizontal section of the 
flame, the aerodynamic characteristics of the flame, and chemical 
composition of the furnace gases. These investigations show that the 
process of combustion proceeds intensively in the furnace chamber 
of the TPP-312A steam generator. (LCL) 


40026 Technical rules for pressure and vessels. Arbeitsschutz (Co- 
logne); No. 12, 357-358(Dec 1977). (In German). 

A survey of TRD rules, including safety guidelines (SR) and 
DDA specifications is given. 


40027 Erection and experiences with 600 MW brown coal boilers 
of the RWE. Komo, G. Braunkohle; 29: No. 10, 403-412(Oct 1977). 
(In German). 

The following article is the continuation of a report on 
planning considerations for 600 MW brown coal fired boilers pre- 
sented in 1970. The realized conception-thermal features and design- 
is compared with experiences gathered during installation and com- 
missioning as well as the first operating results of six 600 MW boiler 
plants. On the basis of the acceptance tests effected, an explanation 
of the deviations and a comment on the necessary changes are given. 
After comparing design and operating data it may be concluded that 
the step from the 300 MW to the 600 MW boiler by increasing the 
bloc output of the brown coal fired boiler was a successful one. 


40028 Investigation of the discharge of superheated steam from 
axial labyrith seals. Deich, M.E.; Samsonov, E.F.; Solomko, V.L; 
Zezyulinskii, G.S. Teploenergetika (Moscow); No. 9, 15-17(Sep 1977). 
(In Russian). 

Results of an investigtion of discharge characteristics of 
stepped labyrinth seals for superheated steam within a wide range of 
variation of the relative counterpressure are presented. A method of 
calculation of discharge characteristics of axial stepped seals at 
supercritical pressure gradients is worked out. 


40029 Effect of deviation of the first stage diaphragm from its 
rated area on characteristics of two-stage turbine sections. Gogolov, 
E.G.; Klimtsov, A.A.; Popkov, V.I.; Tarasov, V.V.; Pakhomov, 
V.A.; Sorokin, N.A. (BITM-LMZ, USSR). Teploenergetika 
(Moscow); No. 9, 18-20(Sep 1977). (In Russian). 

An experimental investigation of the problem and its results 
are reported. The main (initial) version of the two-stage section is 
formed by models of the 18th and 19th stage of the medium pressure 
part of a K-800-240 steam turbine (the scale of the model is 1:3). In 
addition two models of the first stage with the area of the passage 
section of the stator reduced by 14.8% and increased by 15.3% are 
tested. It is found that the efficiency of the two-stage section declines 
_— diaphragm area deviates from its rated value in any 

irection. 


40030 Use of diffusers in steam turbine control valves. Zaryan- 
kin, A.E.; Efremov, A.A.; Att, V.V. (Moscow Energet Inst, USSR). 
Teploenergetika (Moscow); No. 9, 20-23(Sep 1977). (In Russian). 

It is shown that the existing designs of steam turbines control 
valves with diffuser seats do not ensure reliable operation of turbines 
and require design alterations. Diffuser seats are a source of unsteady 
flow separations generating considerable sign-variable forces on 
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valve rods. An improved design, including a developed inlet con- 
fuser, a cylindrical stabilization sector, and a subsequent diffuser 
with an angle of opening reduced to 7$degree$, is tested. Possibilities 
of further improvement are indicated. 


40031 Some characteristics of steam turbine parameter quantify- 
ing the steam of breakdown requiring repair. Naimanov, O.S.; Vinars- 
kaya, N.S. (Glavenergoremont, Hkar’kov, Ukr SSR). Teploenergetika 
(Moscow); No. 9, 23-25(Sep 1977). (In Russian). 

Based on an analysis of documentation of all kinds of repairs 
of 150 to 300 MW power blocks, carried out by the beginning of 
1975, the parameter of the steam of breakdowns requiring repair is 
obtained. It permits quantitative comparison of turbine element 
damageability that can be eliminated by repairs. It is shown that this 
parameter is of the utmost importance for turbines that are the first 
to be installed at a power plant and is affected to a lesser extent by 
the date of their manufacture. 


40032 Investigation of economic efficiency of gas turbines under 
off-design operating conditions. Ol’khovskii, G.G.; Ol’khovskaya, 
N.I. (All-Union Heat Eng Inst, USSR). Teploenergetika (Moscow); 
No. 9, 25-29(Sep 1977). (In Russian). 

Results of investigations of gas turbine plants under starting 
and operating conditions are summed up and generalized relations 
describing the dependence of their efficiency on determinant param- 
eters are obtained. They are suitable for the calculation of new gas 
turbines in the design stage. 


40033 Methods of determination of the technico-economic effi- 
ciency of automatic starting regulators. Koretskii, A.S.; Oster-Miller, 
A.S.; Rinkus, E.K. (Ural All-Union Heat Eng Inst, USSR). Teploen- 
ergetika (Moscow); No. 9, 29-32(Sep 1977). (In Russian). 

Methods of determination of the technical effect of automatic 
starting regulators, connected with reducing the starting time, the 
number of sudden breakdowns during startups, and turbine seal wear 
due to non-optimal starting, are proposed. It is concluded that the 
maximum possible technical effect due to the introduction of an 
automatic starting regulator, compared with manual control, can be 
attained only when power units operate in conditions of frequent 
starts (e.g., weekly). 


40034 Efficacy of aluminosilicate additive to liquid boiler fuel. 
Tsirul’‘nikov, L.M.; Puchinyan, S.I.; Zeger, K.E. (All-Union Heat 
Eng Inst, USSR). Teploenergetika (Moscow); No. 9, 40-44(Sep 1977). 
(In Russian). 

Problems of reducing the corrosion and contamination of the 
heating surfaces of boilers by introducing an aluminosilicate additive 
to high sulfur-content residual fuel oil, as well as of the effect of the 
additive on the emission of toxic combustion products into the 
atmosphere are considered. A device developed at the Iriklinskaya 
district power station to introduce the new additive into the fuel oil 
and its tests are described. 


40035 Cooling of gases in chimney stacks. Zhidovich, O.V.; 
Al'shevskii, V.N.; Duzhikh, F.P. (Power Eng Inst, B SSr). Teploen- 
ergetika (Moscow); No. 9, 44-47(Sep 1977). (In Russian). 

Problems connected with improvement of the reliability of 
operation of smoke stacks and of prolonging their service life are 
considered. It is shown that the cooling of gases as a result of their 
adiabatic expansion is greater than as a result of heat exchange with 
the environment in the presence of heat insulation. 


40036 Formation of deposits with a high concentration of iron 
oxides on boiler heating surfaces. Dik, E.P.; Surovitskii, V.D.; Sobo- 
leva, A.N.; Kuskova, Yu.Ya. (All-Union Heat Eng Inst, USSR). 
Teploenergetika (Moscow); No. 9, 51-54(Sep 1977). (In Russian). 

It is shown that a cause of the formation of iron oxide 
deposits is the existence of products of incomplete oxidation of 
pyriin fly ash. Conditions of obtaining easily fusible eutectics on the 
basis of FeO-FeS from pyrite are reproduced in laboratory tests. It is 
found that the presence of steam is necessary for the formation of 
these eutectics. 


40037 Local chemical cleaning of supercritical pressure boilers by 
the inhibited solution of the EDTA ammonium salt. Taratuta, V.A.; 
Guseva, M.A.; Shcherbakova, K.N.; Kuz’micheva, L.V.; Aldaev, 
V.A. (Cent Boiler and Turbine Inst, USSR). Teploenergetika 
(Moscow); No. 9, 56-57(Sep 1977). (In Russian). 

New corrosion inhibitors to be used in chemical cleaning of 
boilers are tested. The Soviet-made inhibitors, M-1 MSDA, and 
compound-3, are tested on a laboratory setup at the flowrate of the 
solution 1.5-2.0 m/s, concentration of the EDTA ammonium salt 
solution of 0.5-1.0 g/l, and temperature of 150-170$degree$C. All the 
inhibitors prove to be effective in retarding corrosion. The new 
technology of local cleaning is tested on a boiler unit of the Kona- 
kovo district power plant. It is shown that several heating surfaces 
or even a boiler as a whole can be cleaned at one go and waste of 
EDTA is prevented. 
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40038 Use of the Trilon B composition with phthalic anhydride to 
clean steam power plant equipment. Monakhov, A.S.; Belyaeva, A.G.; 
Belaya, G.V.; Dyachenko, A.P.; Kotov, A.V.; Levedev, V.Yu.; 
Maiorov, M.F. (Rostovenergo, USSR). Teploenergetika (Moscow); 
No. 9, 83-85(Sep 1977). (In Russian). 

The possibility of using phthalic anhydride in a composition 
with Trilon B for operational cleaning of supercritical pressure 
boilers, instead of the more expensive maleic anhydride, is investigat- 
ed. Different ratios of the components are tested in a laboratory 
setup, with the overall concentration amounting to 1%, at the 
temperature of 95°C, for 4 h. It is found that this composition attains 
a maximum of iron absorption when the ratio between its compo- 
nents is 1:1. The maximum quantity of the complexed iron is slightly 
less than with the citric or maleic acid, but higher then with the 
adipic or tartaric acid. 


40039 Problem of heat emission on perforated turbine blades. 
Trushin, V.A. Teploenergetika (Moscow); No. 9, 70-74(Sep 1977). (In 
Russian). 

Additional criteria are considered which have to be included 
in criterial heat transfer equations of air-cooled perforated turbine 
blades. Results of experimental data processing using these criteria 
are presented. 


40040 Technical regulations for steam boilers - compilation of the 
main standards, specifications, and the like. Arbeitsschutz (Cologne); 
No. 8/9, 216-218(Aug 1977). (In German). 

Compilation of DIN standards, VdTUeV-Werkstoffblaetter 
(material specifications), and national agreements. 


40041 Reliability of the water economizers of gas-oil boiler units 
with natural circulation. Tsagareli, Yu.A.; Chantladze, L.D. Sov. 
Power Eng. (Engl. Transl.); 6: No. 8, 461-465(Aug 1977). 

Translated from Elektr. Stn.; No. 8, 31-33(Aug 1977). 

Water economizers are one of the most unreliable parts of 
gas-oil boiler units with natural circulation. The causes of low 
economizer reliability are unallowable heating of the metal and rapid 
temperature changes due to unsatisfactory circulation of the boiler 
water during firing through the circuit: drum—economizer—drum. 
Forced circulation of water through the economizer during firing 
completely solves the reliability problem. Boiler units should be 
equipped with special station equipment. In order to obtain repre- 
sentative data on economizer failures, it is necessary to improve the 


— of operational reports and analysis of the causes of failure. 
ystematic analysis of the metal by elements using changes in the 
microstructure during impairment of the strength properties as the 
criterion will permit prediction of the service life with timely re- 
— of parts and elements which have completed their service 
ife. 


40042 Automatic fuel supply control for direct-flow boilers with 
milling fans. Kas'yanov, L.N.; Maksyuta, O.I. (ORGRES, USSR). 
Teploenergetika (Moscow); No. 6, 29-34(Jun 1977). (In Russian). 

Experimental dynamic characteristics of the P-52 boiler 
equipped with fan mills of the NV-50 type, produced in East 
Germany, are presented. Results of industrial tests of four versions of 
circuits of automatic fuel feeding control are set forth. One of the 
versions is recommended. 


40043 Study of the heat extraction part of the GT-100-750-2 gas 
turbine unit. Ol’khovskii, G.G.; Mekhanikov, A.I. Sov. Power Eng. 
(Engl. Transl.); 6: No. 6, 323-327(Jun 1977). 

Translated from Elektr. Stn.; No. 6, 6-9(Jun 1977). 

Under the test conditions at an electrical load of 100 MW the 
gas turbine unit had a thermal load of 105 MW and efficiency of 
40% (a specific standard fuel consumption of 310 g/K WH), 32 MW 
of heat was taken off in the heat extraction sections of the air coolers 
and 73 MW was taken off in the system water preheaters due to the 
exhaust gas heat. During operation with heat extraction the electri- 
cal load of the GTU decreases by almost 3 MW. On decrease of the 
GTU electrical load, the thermal load of the system water preheaters 
also decreases, but at all working loads (60-100 MW) the standard 
fuel saving is 180 to 150 g/KWH. Further increase of the thermal 
capacity of the GTU to almost 125 MW is possible after elimination 
of gas leaks through the dampers (the design of which proved to be 
unsatisfactory) past the preheaters, improvement of the thermal 
insulation of the preheaters, improvement of the heat transfer in the 
heat extraction section of air cooler No. 2 and the SWP sections. 


40044 Vibration characteristics of a 500 MW turbine unit. 
Runov, B.T.; Koval, G.S.; Salmon, A.V.; Korablev, V.I. Sov. Power 
Eng. (Engl. Transl.); 6: No. 6, 345-348(Jun 1977). 

Translated from Elektr. Stn.; No. 6, 30-33(Jun 1977). 

The vibration reliability of the K-500-240-2 turbine unit is 
significantly higher than that of the first modification. The change of 
the turbine unit design led to decrease of the mutual influence 
between the rotor groups of the shaft line due to separation of their 
resonant frequencies; and to increase of the operating stability of the 
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turbine and its elements due to increase of the dynamic rigidity of 
the supports, the absence of angular deformations of the beams, the 
use of a hydrostatic lift system and shielding of the foundation. All 
these factors significantly increase the vibration stability of the 
turbine unit and eliminate low frequency vibration. In order to 
provide operation of turbine units of this series at the minimum 
vibration level it is favorable to improve the thermal stability of the 
generator rotor and detune its supports for working frequency 
resonance (50 Hz); to improve the thermal insulation of the founda- 
tion by special coatings, ventilation and shielding. 


40045 Study of a 300 MW turbine unit during underexcitation. 
Mazin, E.A.; Vestman, A.O.; Podol’skii, V.V. Sov. Power Eng. (Engl. 
Transl.); 6: No. 6, 353-355(Jun 1977). 

Translated from Elektr. Stn.; No. 6, 46-48(Jun 1977). 

Studies of a 300 MW turbogenerator showed that the transfer 
from inductive to capacitive operation is accompanied by increase of 
the heating of the end laminations of the stator core and structural 
elements of the end zone. During capacitive operation the third 
lamination of the stator core in the tooth base is the most heated, and 
at P/sub a/ = P/sub nom/, cos phi = 0.965 (capacitive) the excess 
temperature over the temperature of the cold gas is 62.9°C here. The 
greatest temperature of the structural elements was noted on the 
outside ring of the pressure plate, and under these conditions Av = 
74.1°C. The limit angle theta/sub lim/ to maintain static stability of 
parallel operation with the power system with consideration of the 
influence of saturation is less than 90°, especially at low excitation 
currents. The difference in the allowable capacitive load to maintain 
static stability determined from the power diagram and from the 
corrected angular characteristics is 50 Mvar at P/sub a/ = P/sub 
nom/, the limitations imposed on turbogenerator operation during 
underexcitation being stricter according to the power diagram. De- 
crease of the voltage on the turbogenerator bus, usually observed 
during operation with underexcitation, leads to significant decrease 
of the limit allowable capacitive load for static stability. On the basis 
of the tests and calculations we obtained the turbogenerator oper- 
ation limits during underexcitation. 


40046 Study of a TVV-320-2 generator during underexcitation. 
Mangilev, V.I.; Lebedev, A.T. Sov. Power Eng. (Engl. Transl.); 6: 
No. 6, 356-358(Jun 1977). 

Translated from Elektr. Stn.; No. 6, 49-50(Jun 1977). 

Transfer of the generators to underexcitation permits regula- 
tion of the voltage on the 500 kV bus over rather wide limits. Most 
favorable is the transfer of several generators to underexcitation 
simultaneously. In this case there is an increase in the static stability 
safety factor of each generator due to the decrease in the degree of 
underexcitation and a decrease in the voltage drop on the 6 and 0.4 
kV station service bus and a lower level of heating of the elements of 
the end zone. 


40047 Tests of a TVV-320-2 turbogenerator during asynchronous 
operation. Lebedev, A.T.; Mangilev, V.I. Sov. Power Eng. (Engl. 
Transl.); 6: No. 6, 359-362(Jun 1977). 

Translated from Elektr. Stn.; No. 6, 51-66(Jun 1977). 

TVV-320-2 generators in the 300 MW power units may be 
kept in operation on loss of generator excitation with timely detec- 
tion of asynchronous conditions, unloading of the power unit to 120 
MW and maintenance of the unit on reduced load. The system 
recommended and tested for power unit unloading using the auto- 
matic unloading system gave good results and is used at stations and 
may be recommended for widespread adoption on generators. 


40048 Protective device for the waste gas duct of a gas turbine in 
a combined gas turbine steam power plant. Schmoch, O. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,609,522/B/. 14 Apr 1977. 6p. (In German). 

A protective device for a waste gas duct of a gas turbine is 
described which enables safe switching anc fresh air to gas turbine 
waste gas in the combustion air feeding system of a steam power 
plant while avoiding the danger of flap operation. 


40049 Supporting framework made of steel in conventional power 
plants. Lochschmidt, O. Energie; 29: No. 4, 103-105(Apr 1977). (In 
German). 

There is a wide range of applications for steel constructions in 
power plants, where the special characteristics of the materials can 
be made good use of: Large spans and heights at a relatively low 
construction weight and small dimensions of the parts; easy alter- 
ations during the main assembly stage as well as in the final stage of 
start-up and even during power plant operation; easy connection and 
— of machines, containers, pipelines, operating and repair 
scaffolds. 


40050 Voltage regulation of large brushless 

lasek, H. Elin-Z.; 29: No. 4, 131-135(1977). (In German). 
The voltage regulator unit based on the system--turbo-alterna- 

tor with brushless excitation and electronic voltage regulation is 


tors. Po- 
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explained. The article also reports on the simulation of the system by 
an analog computer, used to optimize the regulator and to study the 
system under various critical conditions of operation. 


Static exciters for synchronous generators with shunt exci- 
and series-connected support circuit (Thyne 4). Kainz, M. Elin- 
Z.; 29: No. 4, 136-142(1977). (In German). 

The static excitation system Thyne 4 which is used for the 
shunt excitation via exciter machines of predominantly brushless 
synchronous machines is described in detail thoroughly together 
with the corresponding voltage regulators, field build-up and dis- 
charge equipment. 


40052 Static excitation arrangement for compound generators in 
a current summation circuit (thyko 4). Kainz, M. Elin-Z.; 29: No. 4, 
143-147(1977). (In German). 

The article describes an excitation arrangement for synchro- 
nous alternators the principal structure of which is based on the 
well-known “Harz” -circuitry. This arrangement in its classical form 
is a current summation circuit by means of which in the up-to date 
versions of the compounding system a control circuit for voltage or 
field current regulation is superimposed. 


40053 Limiting regulator for generator excitation (BGR 4). 
Kainz, M. Elin-Z.; 29: No. 4, 147-153(1977). (In German). 

The possible range of operation of a synchronous machine 
can be fully utilized and hence the availability of a plant increased by 
the use of limiter circuits. Safety margins can almost be ignored by 
the electrical simulation of the boundary characteristics of a syn- 
chronous machine. The Imiting regulator BGR 4 represents a further 
component within the modular structure of a voltage regulation 
system for synchronous machines, which has a clear adjustbility and 
is easy to test. 


40054 Turbine for converting energy of a flowing medium into 
electrical or mechanical energy with the highest efficiency. Lepoix, 
L.L. German(FRG) Patent 2,451,751/A/. 13 May 1976. 23p. (In 
German). 
The invention is concerned with an addition to the main 
patent (patent registration P2444803.1). The subject of the main 
atent is a turbine for converting the energy of a flowing medium 
into electrical or mechanical energy with the highest efficiency. 
With such a turbine, the rotor is usually located in a very restricted 
area, where optimum efficiency is obtained by fluid-dynamic shaping 
of the inlet and outlet guiding surfaces. According to the present 
patent registration, a doubling of the efficiency relative to the 
turbine efficiency of the main patent is to be achieved by construc- 
tional improvements, which are discussed in detail. 


40055 Process for operating a turbine plant and plant for carry- 
ing out the . Poetz, F. (to Brown, Boveri und Cie A.G.). 
German(FRG) Patent 2,450,710/A/. 13 May 1976. 13p. (In 
German). 

The special equipment and process for operating a plant 
consisting of synchronous machine, gas turbine and compressor 
improves the equipment protected in a main patent by omitting a 
previously envisaged expensive clutch. The synchronous machine to 
be driven as a motor or generator, is solidly coupled on one end to a 
gas turbine by an over-riding clutch and on the other end is coupled 
to a compressor (in the main patent this way by a clutch). On load 
(filling a store with compressed air from the compressor) the syn- 
chronous motor runs with the compressor; because of the interposed 
over-riding clutch the gas turbine is stationary. When running to 
generate electrical power the gas turbine runs with the synchronous 
generator and, because of the solid coupling, with the compressor on 
no load. According to this patent this occurs with vacuum operation, 
by which the no load losses are reduced to 0.2 to 1.8% of turbine 
output, while in the main patent they lay between 10 and 20% and 
therefore required a clutch. This vacuum operation of the compres- 
sor plant with an absolute pressure before the blades of 0.03 to 0.005 
bar and correspondingly low mass flow is made possible by 3 
components: A slide in the suction line of the compressor with an 
adjustable valve in the by-pass. One, or for several compressors 
several by-pass lines with adjustable valve between the outlet of the 
compressor stage and the inlet of the first stage, to produce recircu- 
lation. An adjustable blow-off valve on the pressure side of the 
compressor and in parallel with the actual pressure line, which leads 
via a non-return valve to the pressure store. The starting and running 
positions of these valves are explained in detail for the following 
modes of operation: Generator operation, operation on load and 
(rare) mixed operation. 


40056 High-speed contactless generators for independent power 
sources. Alekseevskii, V.V.; Bokhyan, S.K.; Stepanyan, A.A. Sov. 
Electr. Eng. (Engl. Transl.); 47: No. 11, 6-9(1976). 

Design principles are given for high-speed contactless 400 Hz 
ac generators for use in independent built-in devices supplying 
electric power to mobile units. Technical data are given together 
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with characteristics of representative generators of the series devel- 
oped; construction is described and design recommendations are 
given. 


40057 Calculating the vibration-acoustic characteristics of stators 
in high-power turbogenerators. Glazenko, A.V. Sov. Electr. Eng. 
(Engl. Transl.); 47: No. 11, 10-14(1976). 

The influence of the acoustic gas between the core and stator 
frame of a turbogenerator on radiation of machine magnetic noise is 
considered. Results of a calculation are given for actual designs of 
large turbine sets. 


40058 Steam generator. Bryers, R.W.; Shenker, J.D. (to Foster 
Wheeler Corp.). German(FRG) Patent 2,424,394/A/. 4 Dec 1975. 
19p. (In German). 

The design with fluidized beds for the combustion of pow- 
dered fuei avoids the difficulties arising on supplying and removing 
fuel by means of chain grates and on maintenance. Combustion at 
lower temperature means less corrosion. Boiler fouling and mainte- 
nance efforts will be reduced, heat transfer - within a relatively wide 
range - will be improved. Within a first tube system, consisting of 
finned tubes welded together and forming the four inner walls of the 
boiler, there are arranged several platforms, one over the other and 
equally equipped, with one bed each for receiving and burning the 
blown-in phase-mixture of fuel and air. In each bed, there is a second 
tube system in close contact with the fuel and above it a third tube 
system in convection with the flue gases of each bed. The secondary 
tube systems are, like the tertiary ones connected in series from 
platform to platform. On flowing through all three tube systems one 
after the other and being each time fed back downward through 
various downcomers the medium will be heated, evaporated, and 
superheated. The modular design is economical and allows combina- 
tions of boiler units of different size. 


40059 Part closed cycle gas turbine plant. Gasparovic, N. (to 
STEAG A.G.). German(FRG) Patent 2,154,197/C/. 12 Jun 1975. 
2p. (In German). 

The plant described overcomes two disadvantages, which 
were previously associated with the combination of an open cycle 
and a closed cycle gas turbine plant into a part closed cycle plant: 1) 
The required recooling of the turbine waste gases requires extensive 
recoolers with high consumption of cooling water or wet cooling 
towers and high space and cost requirements. 2) The waste gas 
turbine works at too low a gas inlet temperature and therefore at too 
low a thermodynamic efficiency. Both disadvantages are overcome 
by not letting the whole of the waste gas of the gas turbine flow 
through the recooler, but only that part of it which is returned to the 
circuit. The part of the waste gas destined for the working output of 
the waste gas turbine is tapped off before the recooler, i.e. not 
cooled. Thus the thermodynamic efficiency of the waste gas turbine 
rises and the recooler can be reduced in size and made cheaper. The 
following feedpoints are mentioned for conveying the steam pro- 
duced in the recooler: Connection between circuit compressor and 
turbine, connection between circuit and waste gas turbine, circuit 
turbine, waste gas turbine, combustion chamber or additional auxil- 
iary combustion chamber. The possibility of connecting an auxiliary 
combustion chamber and combining it with an auxiliary turbine is 
also mentioned. 


40060 Once-through steam generator. Clayton, W.H.; Schuet- 
zenduebel, W.G. (to Combustion Engineering, Inc.). German(FRG) 
Patent 2,428,381/A/. 23 Jan 1975. 13p. (In German). 

Reference is made to the protection of the furnace walls, 
formed by tubes, against destruction by large local heat up in the 
general range of the burner, as it may occur during start-up and 
operation with low power. The solution consists of an improvement 
of the heat transfer between tubes and medium by increasing the 
mass flow through the furnace tubes. At a given volume flow rate, 
this will only be achieved by an increase of density, which in turn 
results from decreasing the feedwater inlet temperature to the steam 
generator. The means to obtain this is a bypass to the feedwater 
heater before the steam generator, reducing the inlet temperature by 
some degrees through addition of cold water in a mixing vessel. As a 
consequence, the density of the mixed medium will increase up to 
20%. The desired temperature for the water inlet into the steam 
generator is adjusted by measuring the actual value and comparing it 
with a reference value and by means of an actuator coupled with the 
bypass valve. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 40006 


40061 (NP—23117) PSE and G cogeneration evaluation. Dit- 
trich, R.F.; Allon, K.D. (Public Service Electric and Gas Co., 
Newark, N.J. (USA)). Jan 1977. 46p. Service Electric and Gas 
Company, Newark, NJ. 
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In order to foster all possible methods of conserving energy 
within New Jersey and to provide the lowest possible energy costs 
to its customers, Public Service Electric and Gas Company (PSE 
and G) investigated the potential for cogeneration within the PSE 
and G electrical territory. Cogeneration is defined in this report as 
the production of industrial process steam as a by-product of electric 
generation located at the industrial plant. The cogeneration evalua- 
tion uses a “total system” in which the total costs of PSE and G and 
the customer are determined. Two scenarios were compared: PSE 
and G system expansion based on the potential cogeneration displac- 
ing planned nuclear units; and the presently planned PSE and G 
system expansion. “Site specific” studies were evaluated for the 18 
PSE and G customers with a minimum steam usage of 50,000 lbs/hr 
for 5000 hrs or more who were the best prospects for cogeneration. 
This study concluded that: cogeneration is a theoretical alternative 
for 18 customers in the PSE and G electric territory with a total 
potential of about 430 MW of generating capacity; cogeneration is 
not an economic alternate to nuclear capacity, involving a present 
worth penalty of $400 million for 430 MW; of the 18 customers, 12 
totaling 300 MW ma have the potential by a very small margin for 
providing cogeneration as an economic electric capacity addition on 
the PSE and G system; and cogeneration would significantly in- 
crease America’s dependence on oil which is currently counter to 
national policy. (LCL) 


40062 Waste heat from electrical power production. Aalto, P.J. 
(Center for Energy Policy, Inc., Boston). pp 497-499 of NESEA 76: 
decision making in solar technology. Shaw, E. (ed.). Townshend, 
VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Waste heat utilization, total energy systems, and relationships 
with public utilities are briefly discussed. (MHR) 


ECONOMICS 


REFER ALSO TO CITATION(S) 39901, 40061, 40091, 40681, 
40682, 40683, 40699, 40703 


40063 (LBL—5236, pp 291-296) Prepared remarks. Leo, J.A. 
(Middle South Services, Inc., New Orleans). May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The problems of the electric utility industry in the overall 
energy crisis and studies which have been initiated to solve those 
problems, particularly the problem of load management, are dis- 
cussed. The three main topics relative to load management are: the 
use of cost-based rates for customer charges; maximizing the use of 
more efficient base-load generators by minimizing load peaks 
through use of technologies for energy storage, system interconnects 
and ripple load control; and promoting electric power conservation. 
EPRI, EEI, and AEIC studies in these areas are described. Some 
preliminary results from experiments in reducing peak load demand 
in Vermont and Connecticut are discussed. The Connecticut test 
showed a 24% drop in peak period demand as a result of peak load 
pricing changes. (LCL) 


40064 (PB—273669) A citizens’ guide to electric utility rate- 
making. Final report. Adamson, M.; Ferguson, A. (Citizen Involve- 
ment Network, Washington, D.C. (USA)). Jul 1977. Contract 
DHEW-H-2556. 54p. NTIS PC A04/MF AOl1. 

The guide gives prospective citizen action groups an overall 
view of the economics and politics of electric utility rate-making. It 
focuses on the major issues, such as the various principles for utility 
ee. particularly from the standpoint of energy conservation. 

ree case studies and a list of available resources for citizen groups 
are included. 


40065 Special aspects of forecasting studies of the expansion of 
integrated power grid systems. Venikov, V.A.; Soldatkina, L.A.; 
Plotnikov, E.A. (Moskovskij Ehnergeticheskij Inst. (USSR)). Arch. 
Energiewirtsch.; 31: No. 11, 988-998(Nov 1977). (In German). 

In forecasting the following sequence of steps is pursued: 
analysis of the source data; establishment of a model of the process 
to be forecast (or generation of a set of model estimates); determina- 
tion of unknown model parameters; computation of forecasts for the 
future interval taken into account; estimate of the forecasting error, 
and logical examination of the result. This consitutes the feedback 
into the forecast system which makes it appear as a self-contained 
system, as far as the forecasting errors are concerned. Forecasting 
techniques can be roughly classified in qualitative and quantitative 
techniques. The former are mainly based on logic analysis, the latter 
on mathematical examination of statistical data or econometric 
models. Among the new promising techniques of mathematical 
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forecasting attention is being devoted to those based on multifactor- 
ial regression analysis, which take into account the probability 
character of the dependence of the data relating to the expansion of 
the interconnected grid system upon the most important factors. 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 40492, 40677, 40679 


40066 Electrical power generation and Scragg, 
R.L.; Parker, A.B. US Patent 4,084,038. 11 Apr 1978. Filed date 1 
Apr 1975. 8p. 

A process is disclosed for generating and temporarily storing 
generated electrical power in electro-chemical, chemical and elec- 
tro-mechanical mediums and for efficiently reconverting the stored 
energy back to usable ac electrical energy. In one embodiment of the 
process, alternating current is converted to direct current which is 
used to power a chlorine-sodium hydroxide eiectrolysis cell. Process 
steam, from a steam generating source, and fuel gas are combined in 
a reformer process to produce hydrogen and carbon monoxide. The 
carbon monoxide is then recycled with process steam to form 
additional hydrogen and carbon dioxide. In addition, the process 
steam is used to liquify air to form oxygen. The chlorine, hydrogen, 
carbon dioxide and oxygen gases produced by the processes, are 
compressed and/or stored in appropriate tanks. The sodium hydrox- 
ide is processed, stored and then fed to hydrogen-oxygen fuel cells. 
The stored hydrogen and oxygen are fed to the hydrogen-oxygen 
fuel cells, thereby generating direct current which is then inverted to 
form alternating current. The alternating current is fed into the 
alternating current power grid for distribution to power consumers. 
The chlorine is used as a fuel oxidant or may be utilized in water 
processes. The carbon dioxide is used in refrigerant and other 
processes. 


FUELS 
REFER ALSO TO CITATION(S) 40665, 40707 


40067 (CONF-770136—, pp 4p, Section 4, Paper 3) Introduc- 
tory remarks on coal utilization. Proffitt, W.L. 1977. 

From Coal production, use and financing conference; Wash- 
ington, DC, USA (25 Jan 1977). 

In Conference on coal production, use, and financing. 

Prior to 1968, all of our generating capacity was coal-fired. It 
was then that more attractive prices and fewer environmental prob- 
lems pointed us down the oil road. By 1970, with the exception of 
our mine mouth stations and one landlocked, older station, our 
generation was oil-fired. I might add that with one exception all of 
our generating units were originally designed to burn heavy oil. 
Within the past two years we have converted two major units back 
to coal-firing based on more favorable economics. Eight other 
generating units are involved in the recent FEA conversion order. 
To date we have resisted the order because of the unfavorable 
economics involved. While our Company believes increased use of 
coal is important, there are a number of substantial problems that 
concern us. The key that opens up solutions to these problems 
associated with increased use of coal is the development and imple- 
mentation of a set of priorities on a national level. Without some 
commitment of direction by the Federal Government, the generation 
of capital to support both the mine and rail facilities required for the 
future will be slow coming. 


40068 Concern overhead. Kornberg, H.A. Energy Dig. (London) 
; 6: No. 4, 13-14(Oct 1977). 

A single 765-kV line can carry as much power as thirty 138- 
kV lines. The resultant conservation in land alone is substantial--a 
765-kV line requires only 1/13 the land area per kilowatt of capacity 
as its equivalent in 137-kV lines. And construction cost per kilowatt 
of the higher-voltage line is typically 10 times less. It is evident, 
therefore, that we will be living with overhead high-voltage trans- 
missioin lines at least through the end of this century. That being the 
case, it is important that the possible biological effects from exposure 
to electric fields generated by high-voltage lines be determined and 
understood. The Electric Power Research Institute (EPRI) and 
ERDA have been cooperating in extensive research to determine if 
there are such effects. According to this article: Reports from the 
Soviet Union of effects in switchyard workers cannot be confirmed 
from examinations of similar workers in Canada, England, France, 
West Germany, Italy, or the United States. No experiment thus far 
has clearly established that electric fields even 20 times as high as 
those encountered under 765-kV transmission lines can cause a 
biological effect of significance. 


40069 Bonding of sulfur by ash during flame combustion of peat 
and a peat-oil mixture. Baryshev, V.I. Sov. Power Eng. (Engl. Transi.); 
6: No. 6, 328-330(Jun 1977). 

Translated from Elektr. Stn.; No. 6, 10-11(Jun 1977). 
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In the combined burning of peat and oil, even when the 
stoichiometric ratio of the bonding component to the sulfur is equal 
to 4 and over, the peat ash absorbs less than 25% of the sulfur of the 
mixture. In the flame combustion of peat alone and with the stoichio- 
metric ratio of the bonding component to the sulfur of 6 to 10 times 
the ash absorbs from 35 to 57% of the initial sulfur of the peat fuel. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 39016, 40003, 40684, 41436, 
41446, 41492, 41517, 41528, 41538, 41720, 41739, 41740, 41744 


40070 Environmental perspective on electric-power development. 
Durie, R.W. (Advanced Concepts Centre, Ottawa). N.Z. Energy J.; 
51: No. 2, 12-13(25 Feb 1978). 

The past year has seen major changes in views about future 
electric power requirements for New Zealand. There has emerged a 
new relationship between electric power development and concern 
for the environment. This new relationship suggests a special oppor- 
tunity for New Zealand to establish a secure base for electric power 
production and to avoid many of the difficulties that other countries 
will face as world petroleum production begins to decline. 


40071 Impact on the environment due to the transmission of 
electric power. Moeller, K. (Technische Hochschule Aachen (Ger- 
many, F.R.). Lehrstuhl und Inst. fuer Allgemeine Elektrotechnik 
und Hochspannungstechnik). Elektrizitaetswirtschaft; 77: No. 1, 26- 
31(Jan 1978). (In German). 

From Lecture meeting on energy transport and environment; 
Aachen, Germany, F.R. (30 Sep 1977). 

Electric transmission facilities are part of the environment and 
have an effect on it. The technical influencing factors are based on 
unambiguous interrelation of effects, they are quantifiable, and they 
can be influenced by the design of the facilities. There are no clear 
concepts yet as to the interrelations of effects the biological-medical 
influences have. Obervations of subjective and objective reactions of 
humans and animals on electromagnetic fields seem to be contradic- 
tory. However, the numerous investigations carried out in the mean- 
time do not indicate that electric fields under transmission lines are a 
risk to the health of human beings. 


40072 Stopping pollution of natural watercourses by oil-contain- 
ing power station wastes. Shkol’nik, G.T.; Mendeleev, G.A.; Zelenin, 
V.N.; Mikheeva, T.V. Sov. Power Eng. (Engl. Transl.); 6: No. 6, 320- 
322(Jun 1977). 

Translated from Elektr. Stn.; No. 6, 4-5(Jun 1977). 

At the present state of oil coolers, the simplest and most 
reliable iow-cost system should be considered to be a closed oil 
cooler and auxiliary equipment system with their cooling water 
cooled separately in a small cooling tower. With practically perfect 
oil cooler — it is allowable to use a combination system with a 
closed system for cooling the auxiliary equipment and for the 
cooling towers. 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 40035 


40073 (GKSS—77/E/37) Simulation of temperature distribu- 
tion, BOD, and DO by thermal effluents of power plants. Haeuser, J. 
(Gesellschaft fuer Kernenergieverwertung in Schiffbau und Schif- 
fahrt m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer 
Physik). 1977. l1lp. (CONF-770516—10). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

From Conference on waste heat management and utilization; 
Miami Beach, FL, USA (9 May 1977). 

A transient one, two, or three dimensional numerical model 
for simulation of heat load by power plants is presented. Water 
quality is determined by three parameters: temperature, biological 
oxygen demand (BOD), and disolved oxygen (DO). 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 38802, 38803, 38806, 38811, 
40010, 40069, 40911, 41378 


40074 (NP—23071) Flue gas electrostatic precipitators for power 
plants, Werner, G. (Lurgi Apparate-Technik G.m.b.H., Frankfurt 
am Main (Germany, F.R.)). Apr 1977. 49p. Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 
The design, operation and performance of electrostatic preci- 
nee built by Lurgi and used throughout the world for dedusting 
ue gases from fossil fuel power plants and industrial plants are 
described. (LCL) 
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40075 (PB—274104) Operation and maintenance of particulate 
control devices on coal-fired utility boilers. Final report. Szabo, M.F.; 
Gerstle, R.W. (PEDCO-Environmental, Inc., Cincinnati, Ohio 
(USA)). Jul 1977. Contract EPA-68-02-2105. 384p. NTIS PC A17/ 
MF AOl1. 

The report discusses the control of fine particulate from coal- 
fired utility boilers using electrostatic precipitators (ESPs), wet 
scrubbers, and fabric filters. It provides guidelines to utility person- 
nel, responsible for selecting fine particulate control equipment, on 
significant design and cost data correlations based on current design 
practice for ESPs and actual operating and cost data for wet 
scrubbers and fabric filters. It gives fractional efficiency prediction 
models for ESPs and wet scrubbers, allowing comparison of capital 
and operating costs under different coal/boiler application condi- 
tions and different levels of fractional efficiency. (Portions of this 
document are not fully legible.) 


40076 (PB—274120) Electric utilities’ use of flue gas desulfuriza- 
tion technology in the united states. Dasti, A.Q. (Federal Energy 
Regulatory Commission, Washington, D.C. (USA)). Oct 1977. 35p. 
NTIS PC A03/MF AO1. 

This is an updated report on units which remove sulfur 
compounds from stack gases of coal-burning electric power generat- 
ing plants. The earlier comprehensive report, “The Status of Flue 
Gas Desulfurization Applications in the United States,’ was issued in 
July 1977 by the former Federal Power Commission. 


40077 (PB—274369) Sampling and modeling of non-point sources 
at a coal-fired utility. Final report Jan 76—May 77. Brookman, G.T. 
(Research Corp. of New England, Wethersfield, Conn. (USA)). Sep 
1977. Contract EPA-68-02-2133. 276p. NTIS PC A13/MF AOI. 

The report gives results of a measurement and modeling 
program for nonpoint sources (NPS) from two coal-fired utility 
plants, and the impact of NPS on receiving waters. The field 
measurement survey, performed at two utility plants in Pennsylva- 
nia, included measurement of overland runoff from NPS and river 
sampling upstream and downstream of each piant site. NPS sampled 
were storm water runoff and leachate from coal storage piles and 
runoff from impervious areas such as parking lots and roofs which 
were covered with dust fallout from coal and ash handling oper- 
ations. A mathematical model was developed to simulate both the 
quantity and quality of industrial NPS pollution and its impact on 
receiving waters. Field data indicated that NPS pollution from 
utilities had little impact on the two rivers, compared to the impact 
from sources upstream of each site. Modeled results compared to 
field measurements within a factor of 4 for both the quantity and 
quality of storm water runoff and its impact on the quality of the 
receiving waters. Field survey results indicate that, for a cost- 
effective program, sampling must be supplemented with modeling 
(the modeling results indicate that the developed model can be used 
with a minimum of field data to successfully simulate industrial NPS 
pollution and its impact on receiving waters for the utility industry). 
(Portions of this document are not fully legible) 


40078 Method for removing nitrogen oxides from flue gas by 
absorption. Hishinuma, Y.; Akimoto, H.; Kaji, R.; Nakajima, F.; 
Arikawa, Y. (to Hitachi, Ltd.). US Patent 4,081,509. 28 Mar 1978. 
Priority date 31 Mar 1975, Japan. 6p. 

Nitrogen oxides are removed from a flue gas by wet process, 
where the flue gas is contacted with a solution of transition metal 
complex compounds capable of reacting with oxygen in the presence 
of oxygen, thereby forming oxygen complexes, and the nitrogen 
oxides are oxidized and absorbed by the oxygen complexes. 


40079 Sulfur dioxide removal process. Nicholson, N.E.; Scarlett, 
J. (to Davy Powergas, Inc.). US Patent 4,079,119. 14 Mar 1978. 
Priority date 13 Dec 1974, United Kingdom of Great Britain and 
Northern Ireland (UK). 16p. 

A process is described for reducing the loss of sodium values 
in a system for removing sulfur dioxide from a gas by the use of an 
absorption-desorption cycle employing aqueous sodium sulfite as the 
essential absorption solution. Sodium sulfate and/or sodium thio- 
sulfate build-up in the system is avoided and the loss of sodium 
values reduced by subjecting sodium sulfate and/or sodium thiosul- 
fate-containing material to chemical reduction to form a product 
containing a substantial amount of sodium carbonate. Preferably, the 
reduced product is subjected to carbonation followed by reaction of 
the bicarbonate and bisulfide components of the mixture to give a 
resulting liquid which is more suitable for use in the absorption- 
desorption process. By-product gases can be incinerated to produce 
sulfur dioxide-containing gases which can be charged to the sulfur 
dioxide absorption zone. Sodium thiosulfate can be purged from the 
absorption-desorption system by treating a purge stream from the 
desorption zone of the process. 


40080 Method for removing nitrogen oxides using ferricion- 
EDTA complex solutions. Gorai, T. (to Chisso Engineering Co. 
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Ltd.). US Patent 4,079,118. 14 Mar 1978. Priority date 27 Dec 1973, 
Japan. 6p. 

Industrial exhaust gas containing nitrogen oxides is treated 
with an aqueous solution of an iron chelate complex salt which 
contains essentially a sulfite salt at the time of treatment whereby 
nitrogen oxides which have been difficult to catch can be absorbed 
with a high absorbing rate even when the concentration of nitrogen 
oxides is low in the exhaust gas or sulfur dioxide is included in the 
gas, and simultaneous desulfurizing can be attained in this case. Said 
aqueous solution has a large absorbing capacity and may contain an 
ion or ions of alkali metal, alkali earth metal or ammonium. 


40081 Effect of burner design and operating mode factors on 
nitrogen oxide emissions when burning a mixture of anthracite fines 
and sludge. Verbovetskii, E.Kh.; Babii, V.I.; Zhukov, I.T.; Kutlunin, 
M.P. (All-Union Heat Eng Inst, USSR). Teploenergetika (Moscow); 
No. 9, 37-40(Sep 1977). (In Russian). 

Results of measurement of nitrogen oxide concentrations in 
flue gases of boilers equipped with slag-drip furnaces burning a 
mixture of authracite fines and sludge are presented. It is noted that 
the data for different boilers that differ by their capacities, types of 
burners, and their arrangements, are approximately at the same level. 
The content of nitrogen oxides in flue gases is within the range of 0.4 
to 0.5 g/m* The addition of Kuznetsk hard coal raises nitrogen 
oxide content sharply. Higher smoke stacks sharply reduce NO2 
content in or near the power plant. 


40082 Reduction of nitrogen oxides in exhaust gases of gas and 
oil-fired boilers at high-capacity power plants. Gorbanenko, A.D.; 
Afanas’nva, L.A.; Bozhevol'nova, E.V.; Krutiev, V.A.; Shtal’man, 
S.G. (All-Union Heat Eng Inst, USSR). Teploenergetika (Moscow); 
No. 9, 74-77(Sep 1977). (In Russian). 

Measures to lower nitrogen oxide content in combustion 
products of gas and oil-fired boilers, based on an all-round evaluation 
of the effect obtained, are considered and recommended. It is found 
that nitrogen oxide content of flue gases of high-capacity boilers 
amount to 0.03 to 0.05% (volume). The nitrogen oxide content can 
be reduced by: recirculating the gases; two-stage combustion; using 
low air excess; using direct-flow burners; and using combinations of 
the above measures. 


40083 Influence of turbulence on particle separation in an elec- 
trostatic precipitator. Petroll, J. Staub-Reinhalt. Luft; 37: No. 8, 287- 
291(Aug 1977). (In German). 

With the help of methods based on the theory of probability a 
law has been derived (the turbulent diffusion being taken into 
consideration) for the separation of particles in an electrostatic 
precipitator. It describes the separation of particles for different 
forms of flow, from a laminar flow to infinitely high, turbulent 
transverse mixing. The exponential separation formula according to 
Deutsch appears, under specific conditions, to be an approximation 
of this general separation law. 


40084 Gas purification of a boiler with an open pulverized fuel 
preparation system. Pevzner, S.S.; Yanovskii, L.P. Sov. Power Eng. 
(Engl. Transl.); 6: No. 7, 381- 383(Jul 1977). 

Translated from Elektr. Stn.; No. 7, 22-23(Jul 1977). 

The use of battery cyclones as the second stage in the 
purification of the drying agent in the mill system of a boiler burning 
coal provides for capture of about 90% of the coal dust passing 
through a cyclone with diameter of 3250 mm. In the open fuel 
preparation system, the fuel losses with the drying agent discharged 
into the elctrofilter reach 1% and depend on the coefficient of 
recirculation of the gases in the mill system, and the heat losses do 
not exceed 0.8% due to the low heat value of the fine fractions not 
captured in inertial dust catchers. After a boiler with an open fuel 
preparation system the nitrogen oxide concentration is about 20% 
higher than after a boiler with a closed fuel preparation system. 


40085 On the necessary degree of ash removal from exhaust gases 
at new large thermal power stations. Zalogin, N.G.; Kropp, L.I. Sov. 
Power Eng. (Engl. Transl.); 6: No. 6, 317-319(Jun 1977). 

Translated from Elektr. Stn.; No. 6, 2-3(Jun 1977). 

Keeping in mind that the operational reliability of modern ash 
catchers, especially electrofilters, is less than that of the main power 
generation equipment and taking into consideration the fact that 
power stations are designed for operation for long periods, during 
which there is a possibility of increasing the background concentra- 
tion of dust in the air, and also noting the increase in the size of 
modern thermal power stations, the decision to use ash catchers with 
the maximum technically attainable degree of gas purification should 
be considered to be correct. 


40086 Method of accounting for expenditure towards environ- 
mental protection when optimizing thermal energy plants. Andryush- 
chenko, A.I.; Popov, A.I. (Saratov Polytech Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Energ.; No. 7, 114-119(1977). (In Russian). 
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A method of selection of optimal expenditure for environ- 
mental protection in connection with plants planned for construction 
is presented. The method is based on unconditional observance of 
sanitary norms for the maximum permissible concentrations of nox- 
ious substances. Computational relations are obtained for the deter- 
mination of the expenditure for preventing air pollution under differ- 
ent real conditions of guaranteeing maximum permissible concentra- 
tions of sulfur and nitrogen oxides. It is shown on a concrete 
example that consideration of the air pollution control factors when 
selecting optimal temperature of exhaust gases of a high-capacity 
unit results in its increase by 2 to 50$degree$ compared with the 
traditional methods of calculation. 


SITE SELECTION AND LAND USE 


40087 Aspects of energy transport when choosing sites for coal- 
fired power stations. Hegemann, K.H. (Rheinisch-Westfaelisches 
Elektrizitaetswerk AG., Essen (Germany, F.R.)). 
Elektrizitaetswirtschaft; 77: No. 1, 14-19JJan 1978). (In German). 

From Lecture meeting on energy transport and environment; 
Aachen, Germany, F.R. (30 Sep 1977). 

After briefly pointing out the extent to which black coal is 
used in public electric power supply, the article describes on which 
regions the distance to the black coal districts has a special effect. As 
a model case, the article then investigates, on the basis of the site 
problem, with a power station of 2 x 600 MW in mind, fired with 
coal from the Ruhr district, and supplying the Rhine-Neckar region, 
which capacities are available through the transport carriers over- 
head lines, rail and inland navigation, how big capital and material 
investments for new transport carriers would be, which energy 
consumption is caused by energy transport, and which alignment 
route requirements the transport carriers have. 


POWER TRANSMISSION AND DISTRIBUTION 


REFER ALSO TO CITATION(S) 39427, 39672, 39984, 39991, 
40500, 40708, 40776 


40088 (TID—28409) Research and Development Program. 
Annual report: fiscal year 1977 results; fiscal year 1978—1980 plans 
and forecast. (Bonneville Power Administration, Portland, Oreg. 
(USA)). Feb 1978. 149p. Dep. NTIS, PC A07/MF AO1. 

The Bonneville Power Administration (BPA) R and D activi- 
ties during FY 1977 are summarized. An overview of BPA’s overall 
R and D program, significant achievements, and overall financial 
performance is provided. The R and D program for FY 1978 and 
future years is briefly described. The appendix lists all the current 
projects with a summary information sheet. The total R and D 
obligation for FY 77, including major construction activities for the 
1200-kV prototype and the Prototype Energy Retrieval and Solar 
Project, was $5.85 million. The major construction activities for the 
1200-kV Prototype Project were completed during the 1977 fiscal 
year. The 1200-kV Lyons Test Line was energized, single phase in 
December 1976, three-phase in May 1977, and officially dedicated in 
September 1977. The Prototype Energy Retrieval and Solar System 
at Ross Substation became operational September 1977. This system 
recovered otherwise wasted transformer heat and, aided by solar 
collectors, heat pump and an absorption air conditioner, heats and 
cools the substation control house. The High-Voltage Laboratory 10 
year modernization program was completed during FY 77 with the 
commissioning of the 5.6 MV, 448 kWs impulse generator and 
associated outdoor test tower and line segment. Other highlights for 
the year included the continued refinement and additions to the 
computer programs for BPA system studies. BPA engineers contin- 
ually seek a better understanding of various engineering phenomena 
and investzgate and implement innovative design concepts. The 
development and application of modern control communication 
techniques have resulted in a more reliable system despite complex 
interconnections. 


40089 Polysil shows promise. EPRI J.; 3: No. 3, 23-25(Apr 
1978). 

A new synthetic, Polysil, promises to be half as costly to 
produce and even more suitable than porcelain as an outdoor insulat- 
ing material for electric power equipment. Developed by the Elec- 
tric Power Research Institute (EPRI), the polymer-silica compound 
has twice as much dielectric strength and half as much dielectric 
constant as porcelain. It also has design flexibility and is more 
resistant to impact. As a derivative of polymer concrete with six to 
eight times the strength of concrete, it has been successfully used for 
erosion control around dams and power plants. Production is simple 
and can be decentralized. Metal inserts can be cast into the insulators 
rather than attaching separate end caps to lower costs and reduce 
contamination. Field testing on Polysil will continue for several 
years to test application for disconnect switches in residential areas; 
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to use as a structural form in substations and eliminate insulators; to 
encase underground transmission conductors; and for circuit break- 
ers and tower footings. Utilities will be looking for confirmation of 
polysil’s durability and performance before making an extensive 
commitment. 


40090 Energy transport for the supply with electric power - task 
in a field of tension on account of con requirements. Edwin, 
K.W. (Technische Hochschule Aachen (Germany, F.R.). Lehrstuhl 
und Inst. fuer Elektrische — und Energiewirtschaft). 
Elektrizitaetswirtschaft; 77: No. 1, 4-7(Jan 1978). (In German). 

From Lecture meeting on energy transport and environment; 
Aachen, Germany, F.R. (30 1977). 

The author presents energy transport for electric power 
supply as a task in a field of tension on account of contradictory 
requirements. He defines the — energy transport problem by 
starting from the framework of energy economy and the situation of 
demand and supply in the FRG. He presents the qualitative interre- 
lations for economic comparisons and investigates them with the aid 
of the main influencing factors. The change in interconnected oper- 
ation and the search for solutions with more concern for the envi- 
ronment are pointed out as the determining parameters of future 
development. 
40091 economy comparison of alternative possibilities of 
energy transport. Koch, H. (VEBA-Kraftwerke Ruhr A.G., Gelsen- 
kirchen (Germany, F.R.)); Ehlert, J. (VEBA-Kraftwerke Ruhr 
A.G., Gelsenkirchen (Germany, F.R.). Abt. Kraftwerksplanung). 
Elektrizitaetswirtschaft; 77: No. 1, 7-14(Jan 1978). (In German). 

From Lecture meeting on energy transport and environment; 
Aachen, Germany, F.R. (30 Sep 1977). 

The article demonstrate that the costs for electric power 
transmission via a 380 kV overhead line have risen 3.5-fold com- 
pared with the costs of coal transport via rail/sea in the period 1950- 
1975. At present, electric power transmission proves to be much 
more expensive than the transport of coal or heavy fuel oil by rail/ 
sea, even at a higher work-load. Pipelines for coal, fuel oil and gas, 
as far as the distance here investigated is concerned, are already 
more economical than electric power transmission; an approach 
towards the rail/sea transport costs in the case of coal/fuel oil comes 
about when the power station output is about 7,000 MW. 


40092 High-tension metal-clad switchgear insulated in sf$sub 6S. 


ten years of industrial experiences. Chevret, A.; Vigreux, J. (Delle- 
Alsthom). Elettrotecnica; 64: No. 10, 787-797(Oct 1977). (In Italian). 

After a short introduction to the origin and evolution of 
metalclad switchgear in SF. for high-tension, the main technical 
aspects of research, study, planning, industrialization and installation 
of such materials are examined, together with the results achieved in 
ten years’ experience. The article ends with the Italian situation in 
this field and the future prospects of this apparatus. 


40093 Study of the behavior of sulfur hexafluoride under high 
electric stress. Donon, J. (Lab de Marcoussis, CGE, Fr). Rev. Gen. 
Electr.; 86: No. 10, 781-789(Oct 1977). (In French). 

The main dielectric properties of SF. are studied using elec- 
trodes of coaxial geometry which find application in most industrial 
realizations. The influence of the different parameters on the dielec- 
tric behavior of SFs is demonstrated, in particular, the effect of 
cleaning, surface condition, presence of particles and spacers, beh- 
vior of mixtures of SFs with other gases (freon, nitrogen), etc. The 
results obtained permit explanation of some phenomena observed 
during tests and, consequently, an increase in operating voltages and 
decrease in the size of equipment. 


40094 Application of dynamic programming to determine tie-line 
exchanges. Rajaram, R.; Nagappan, K. (Thiagaraja Coll. of Engi- 
neering, Madurai, India). J. Inst. Eng. (India), Electr. Eng. Div.; 58. 
No. 2, 75-79(Oct 1977). 

A scheme of tie-line power exchange solution to result in 
minimum cost of operation is proposed. A quadratic objective func- 
tion with linear constraint equations, is optimized by use of dynamic 
programming. 


40095 Study of the current overload capacity of transmission 
lines with single conductors. Nikitina, L.G. Sov. Power Eng. (Engl. 
Transl.); 6: No. 8, 479-481(Aug 1977). 

Translated from Elektr. Stn.; No. 8, 53-59(Aug 1977). 

From heat transfer analysis, two equations are derived: (1) for 
calculating current loads; and (2) for calculating the forced convec- 
tion which will permit an increase in allowable current load. If no 
data are available on weather conditions, the allowable current load 
should be chosen in accord with the most unfavorable cooling 
conditions for calm weather. The proposed method for calculation 
of the limit current load, based on deeper study of the operation of 
lines with consideration of actual weather conditions, makes it 
possible to increase the transmitted power over the rated value, 
which will be of great practical value, since in a number of cases it 
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will permit us to avoid disconnection of users or construction of new 
lines. The current load increase recommendations were adopted in 
the Mosenergo system. 


40096 Equipment and process for cooling underground heavy 
current cables. Kellow, M.A.; Vansant, J.H.; Bonneville, J. 
German(FRG) Patent 2,554,650/A/. 16 Jun 1977. 17p. (In German). 

The invention concerns equipment for cooling underground 
heavy current cables, which lie in a tubular cable tunnel. According 
to the invention the individual longitudinal sections of the under- 
ground cable are surrounded by closed chambers. Liquid is intro- 
duced into the chamber by an opening or pipeline, and the evaporat- 
ed liquid is removed through another opening or pipeline. Each 
individual cable in the chamber is surrounded by a layer of porous 
material, which is in contact with the liquid, so that this wets the 
outer surface of each individual cable evenly and evaporates. A 
blower ensures removal of the evaporated liquid. Instead of this, a 
vacuum pump can produce evaporation of the liquid at low tempera- 
ture. De-ionized and slightly chlorinated water can be used as the 
cooling liquid. 


40097 Gas insulated high voltage cable. Olsen, W.; Fischer, D.; 
Busch, W. (to Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,514,264/A/. 
30 Sep 1976. 7p. (In German). 

A gas insulated high voltage cable consists of two casings 
lying above one another, in which the cables are carried by support- 
ing insulators. There is some filling material between the casings, and 
a pipeline for removing heat losses. It is envisaged that the complete 
cable unit will be premanufactured and is then laid. The type of 
design makes sufficient cooling and a narrow line possible. 


40098 Elektrotechnische Anlagen. Transformatorenstationen. 
Bauliche Ausfuehrung; Raeume fuer Transformatoren. (Electrotechni- 
cal installations. Transformer stations. Construction; transformer 
rooms). Hannover, Germany, F.R.; Vincentz (May 1976). 10p. (In 
German). 

The data sheet to standardize the construction of transformer 
rooms for stationary transformers and takes into account the replace- 
ment of transformers by units made by different manufacturers. It 
contains information about the position, dimensions, load assump- 
tions, construction of ceilings, walls and floors, cable routes, electric 
installations for lighting and ventilation systems, windows and doors, 
venting, paint and surface protection coatings, arrangement and 
design of oil catch pans, and calculation of the venting cross sec- 
tions. Pertinent VDE rules are listed. 


40099 End seal for high power electrical cable with internal water 
cooling. Rasquin, W. (to Felten und Guilleaume Kabelwerke A.G., 
Koeln (Germany, F.R.)). German(FRG) Patent 2,438,166/A/. 19 
Feb 1976. 9p. (In German). 

An end seal for high voltage electrical cable with internal 
water-cooling consists of a cable fitting and a water end seal fitting 
arranged behind this at the start and at the end of the cable. The 
water end seal fitting consists of a piece of tubular metal conductor 
and an insulator with a hole bored through it. The diameter of the 
hollow channel is less than the cooling channel diameter of the 
cable. 


40100 Heavy current cable plastic insulation and external con- 
ducting layer. Suenderhauf, H. (to Siemens A.G., Berlin (Germany, 
F.R.); Siemens A.G., Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,430,792/A/. 22 Jan 1976. 8p. (In German). 

A heavy current cable with extruded plastic insulation and an 
extruded external conducting layer is characterised by good dielec- 
tric welding of the insulation to the conducting layer and by easy 
removal of the conducting layer during cable laying and determina- 
tion. An intermediate insulating layer is arranged between the insula- 
tion and the conducting layer, whose mechanical strength is less than 
the mechanical strength of the insulation, and less than that of the 
conducting layer. Extruded olefin polymers with mineral and insu- 
lating lacquer are named as insulating layer materials. 


40101 Electrical cable. Pim, J.A.; Heywood, C. (to Telephone 
Cables Ltd., Dagenham (UK)). German(FRG) Patent 2,355,041/A/. 
22 Jan 1976. 7p. (In German). 

An underground cable contains a core and screening made of 
flexible material which is shaped and assembled so that it protects 
the core pneumatically against externally applied bending or shock 
forces. The screen has an externally sprung sheath which is arranged 
via one or more longitudinally extended flexible spacers. The spacers 
are made as projecting ribs. Different designs are described, with 
hollow spaces which are filled with gas foam or similar substance. 


AC SYSTEMS, EHV AND UHV 


40102 (NP—22836) Examination of important supply network 
planning parameters in equal three-phase ac high-voltage interconnect- 
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ed networks with regard to high future load requirements. Hulde, W 
(Technische Univ. Berlin (Germany, F.R.). Fachbereich Elektro- 
technik). 10 Mar 1976. 148p. (In German). Dep. NTIS (US Sales 
Only), PC A07/MF AOl1. 

Thesis. 

Schematic methods of calculation are developed which 
permit the quick examination of electrical highly loaded intercon- 
nected networks of different size, structure and function. After a 
generally valid investigation of the effects of basic network param- 
eters on the short-circuit (breaking) current, criteria for making 
network planning easier and some concrete examples of planning are 

iven. Confidence in the validity and applicability of the very 

exible schematic network calculations is strengthened by simple 
access to all planning parameters and by the possible comparison 
with other network planning studies. 


40103 Flow and heat transfer in convectively cooled underground 
electric cable systems: Part 1: Velocity distributions and pressure drop 
correlations. Chato, J.C.; Abdulhadi, R.S. (Department of Mechani- 
cal and Industrial Engineering, University of Illinois at Urbana- 
Champaign, Urbana, Tll.). J. Heat Transfer; 100: No. 1, 30-35(Jan 
1978). 

Velocity distributions and pressure drop correlations have 
been obtained experimentally for a wide range of physical, flow, and 
thermal parameters in three models of oil-cooled underground elec- 
tric cable systems. The flow can be considered as consisting of 
several, interconnected, parallel channels. If one of these is signifi- 
cantly larger in cross section, it will dominate the behavior of the 
entire system with velocities up to an order of magnitude greater 
than in the other channels. Laminar, fully developed flow exists at a 
dimensionless entrance length as low as x/D/sub H/=100. The 
turbulent velocity profiles are essentially uniform in the larger, main 
channel, but not in the small channels with lower velocities. Laminar 
friction factors can be correlated with an equivalent Reynolds 
number, based on the main flow channel alone, as f/sub e/xRe/sub 
e/=30. Turbulent friction factors increase with increasing skid wire 
roughness ratios and approach the asymptotic values of 0.013 and 
0.021 for roughness ratios 0.0216 and 0.0293, respectively. Cable 
heating had no noticeable effect on the friction factor correlations. 


40104 Flow and heat transfer in convectively cooled underground 
electric cable systems: Part 2: Temperature distributions and heat 
transfer correlations. Abdulhadi, R.S.; Chato, J.C. (Department of 
Mechanical Engineering, University of Jordan, Amman, Jordan). J. 
Heat Transfer; 100: No. 1, 36-40(Jan 1978). 

Temperature distributions and heat transfer correlations have 
been obtained experimentally for a wide range of physical, flow and 
thermal parameters in three models of oil-cooled underground elec- 
tric cable systems. The results show that in the laminar range, with 
the oils used, the thermal boundary layer thickness around the 
heated cables is only of the order of 2-3 mm over the entire length of 
the test section. Consequently, the best correlation of the heat 
transfer results is obtained if the Nusselt number, based on the cable 
diameter, is plotted against RexPr/sup 0.4/, where the Reynolds 
number is based on the overall hydraulic diameter of the cross 
section of the flow. For laminar flows, the oil temperatures in the 
restricted flow channels between three cables or two cables and the 
pipe wall are about 11°C higher than corresponding bulk tempera- 
tures. As the flow becomes turbulent, the thermal boundary layer 
tends to vanish and the oil temperature becomes uniform over the 
entire flow cross section. Laminar Nusselt numbers are independent 
of the skid wire roughness ratio and the flow Reynolds number, but 
increase with increasing Rayleigh number and axial distance from 
the inlet, indicating significant natural convection effect. The range 
of laminar Nusselt numbers was 5—16. Turbulent Nusselt numbers 
increase with increasing roughness ratios. The Nusselt numbers at 
Re=3000 are 30 and 60 for roughness ratios of 0.0216 and 0.0293, 
respectively. 


40105 Model networks for supply to single-centre densely popu- 
lated areas. Edwin, K.W. (Technische Hochschule Aachen (Ger- 
many, F.R.)); Gaertner, R. (Technische Univ. Berlin (Germany, 
F.R.)); Koglin, H.J. (Technische Hochschule Darmstadt (Germany, 
F.R.)); Schmidhuber, P.M. (Stadtwerke Muenchen (Germany, 
F.R.)); Becker, H.; Ehmcke, B.; Erich, M.; Hass, D.; Horstmann, R.; 
Kiwit, W. Elektrotech. Z., A; 98: No. 11, 743-747(Nov 1977). (In 
German). 

For the study ‘High-power electricity transmission and distri- 
bution in densely populated areas’ an investigation was made, with 
the aid of model networks for the supply to the single-center densely 
populated area, into the effect of a number of parameters, in particu- 
lar on the economic use of 110 kV cables of different transmitting 
capacity in the distribution system. It is found that by using these 
techniques even future requirements can be met economically. With 
cables of higher transmitting capacity economic solutions can be 
found if the positions of the transformer stations are known early, 
when ring or cross-strut cable runs may be planned in good time. 
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40106 Analysis of “inversed” breakdown in an my network. 
Tonon, R. (Ente Naz per 1OEnerg Elettr, Rome, Italy). Energ. 
Elettr.; 54: No. 9, 406-416(Sep 1977). (In Italian). 

This paper develops a theoretical analysis of inversed break- 
down conditions which results in the breaking of a conductor in an 
electric network and, at the same time, the earth contact of the same 
conductor on the downstream side of the breaking point. Utilization 
of a calculation program makes it possible to form a general view of 
the problems arising when an inversed breakdown occurs in a MV 
network with an insulated neutral, obtaining the patterns of homopo- 
lar voltage and residual current when varying the significant param- 
eters of the network involved in the breakdown. The results of the 
analysis are then correlated to the sensitivity of the protection relay 
against earthing breakdowns, with particular reference to the direc- 
tional varmetric type. 


40107 Introduction directions of the ehv lines according to UNI- 
PEDE. Szpor, S. Energetyka; 31: No. 4, 161-164(Apr 1977). (In 
Polish). 


40108 Transformer station. Geitel, K. (to Licentia Patent-Ver- 
waltungs-G.m.b.H.). German(FRG) Patent 2,433,361/A/. 5 Feb 
1976. 11p. (In German). 

In a transformer station where overhead lines are run to 
cellular switchboard elements, the encased busbars are to be substan- 
tially shorter than the encased circuit breakers installed in one row. 
This is achieved by arranging encased circuit breakers in two 
opposite rows forming a passage; the encased busbars are longitudi- 
nally arranged within this passage. 


DC SYSTEMS 


40109 Control circuit for D.C. converter. Nicolaus, R. (to to 
Siemens A.G.). German(FRG) Patent 2,543,409/A/. 31 Mar 1977. 
7p. (In German). 

Control circuit for D.C. converter, with a control pulse 
generator for the generating of release block pulses for a regulating 
transistor, characterised by the fact that these control pulses are 
transmitted across two distinct coils and switching transistors. The 
ratio of the number of windings of the release to the block signal 
transmission coils is much smaller than 1. There is also a diode 
between the coil and the switching transistor used for the block 
signal transmisson. 


40110 De energy transmission system with busbars. Lips, H.P. 
(to Brown, Boveri und Cie A.G., Mannheim (Germany, F.R.)). 
German(FRG) Patent 2,435,755/A/. 5 Feb 1976. 13p. (In German). 

Loads are connected in parallel between the (positive and 
negative) poles at several points of a high voltage dc set of busbars. 
The loads always consist of several inverters connected in series 
between the poles of the busbars, each of which has an ac supply 
network allocated to it. This arrangement should avoid the necessity 
for rectifiers at high voltage with very low currents in the case of 
inverter stations of small output. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


40111 (LA—7204-PR) LASL NbsGe conductor development. 
Ninth quarterly progress report, October 1—December 31, 1977 . 
Maley, M.P. (comp.). (Los Alamos Scientific Lab., N.Mex. (USA)). 
Apr 1978. Contract W-7405-ENG-36. 15p. Dep. NTIS, PC A02/MF 
AOl. 

The ninth quarterly progress report of the Los Alamos Scien- 
tific Laboratory program to develop NBsGe as a superconductor 
with potential applications to superconducting power transmission 
lines covers the period Oct. 1 to Dec. 31, 1977. A major goal of the 
program has been met during this quarter. A 10.0-m continuous 
length of NbsGe-clad tape, which has been produced by the chemi- 
cal vapor deposition (CVD) process, has been shown to have 
superconducting properties comparable with those of the best short- 
sample material. Measurements of critical current, lattice parameter, 
and composition taken on various sections of the tape indicate that 
the NbsGe material is uniform over the length at the tape. The 
critical current density of the NbsGe is 2.37 x 10° A/cm? at 13.8 K. 
Copper cladding of the NbsGe remains a problem, but progress is 
being made with an electroplating process and with a CVD process 
for applying the copper. Results of critical current measurements in 
magnetic fields up to 10.0 T are reported. 
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REFER ALSO TO CITATION(S) 40457, 40463, 40575 





aus ENERGY RESEARCH ABSTRACTS 


40112 Alternative energy sources. An analysis of their role in 
energy policy. Chapman, P.F. (Open Univ., Milton Keynes (UK). 
jo Research Group). pp 80-142 of Nuclear power and the 


ash. future. A Royal Institution forum. London; Symposium Press 
(1977). 


From Forum on nuclear power and the energy future; 
London, UK (11 Oct 1977). 

See CONF-7710122—. 

Energy, sources are evaluated in terms of energy demand in 
total quantity and end-use application, and the likely evolution of the 
energy supply system. Factors which presently influence policy are 
investiga such as production costs, environmental impact, em- 

pane 5 , 8 effect on international trade and the general wel- 
ies of the Section headings are: energy supply objectives; the 
oP, Lee: energy demand; conventi supplies of fossil fuels 
( natural gas); combined heat and power systems; substitute 
natural gas (from coal); solar energy; wave power; electric vehicles; 
an alternative energy policy. 


40113 Commercial nuclear power plants. Edition No. 10. Rock- 
ville, MD; NUS Corp. (1978). 64p. . 

An updated volume of statistical information on commercial 
nuclear power plants operating, or under construction, in the United 
States today is presented. Revised yearly, the publication is intended 
to be a handy reference guide to basic information on nuclear units. 


40114 Availability of nuclear power plants. Moraw, G.; Szeless, 
A. (Oesterr Elektr-Wirtschaft, Vienna, Austria). Power Eng.; 81: No. 
12, 52-55(Dec 1977). 

A study of nuclear power plant availability was initiated by 
the authors several years ago. At periodic intervals, various aspects 
of plant availability have been analyzed, and trends examined. The 
study includes 136 nuclear plants with gross electrical power of 
more than 100 MW(e). These plants are sited in 16 countries, and 
total about 80 GW(e). The study results presented in this article 
cover plant operations through June 1977. Several major conclusions 
may be drawn from this study: (1) in mid-1977, as in previous years, 
no unique relationship between plant size and load factor poh be 
shown; (2) the load factor shows an increasing trend as the number 
of operational years increases; (3) pressurized and heavy water 
— plants had the highest mid-1977 load factors, both reaching 


40115 Choice reactor systems: a report. Atom 


of thermal 
(London); No. 251, 207-213(Sep 1977). 
This is a — by the UK National Nuclear Corporation 


— by the UK Secretary of State for Energy (Mr. Benn) on 
9th July 1977. It is concerned with the advantages and disadvan- 
tages of three thermal reactor systems -the AGR (advanced gas 
cooled reactor), the PWR (pressurised water reactor), and the 
SGHWR (steam generatin F heavy water reactor). The object was to 
help in the way choice of a thermal system for the UK to cover the 
next 25 years. The matter of export potential is also considered. A 
programme of four stations of 1100 to 1300 MW each over six years 
starting from 1979 was assumed. It is emphasised that a decision 
must be taken now both about reactor systems and actual orders. 
Headings are as follows: Extract from conclusions reached; Sum- 
mary of main features of assessment; General conclusions regarding 
the following - safety, security of the investment, operational charac- 
teristics, development and launching requirements, effect on indus- 
try, and capital and generation costs. It is stated that in order to 
make an overall judgement on reactor choice the technical, commer- 
cial and social issues involved must be weighed in conjunction with 
cost differentials. 


40116 Technical problems in connection with the decommission- 
ing of nuclear facilities. Preuss, H.J.; Brosche, D. pp 121-131 of 
Fuenftes Deutsches Atomrechts-Symposium. Referate und Diskus- 
sionsberichte. Lukes, R. (ed.) (Muenster Univ. (Germany, F.R ). 
Inst. fuer Arbeits- und Wirtschaftsrecht). Koeln, Germany, F.R.; 
Heymanns (1977). (In German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

Brief survey of decommissioning variants (e.g. containment, 
dismantling), of nuclear power plants aeoomanatonas so far, work- 
ing techniques concerning decontamination and disposal and storage 
of activated components, R + D activities. 


Problems of development of power engineering and 
provement of the work with young specialists. Bibik, G.P.; Goloviz- 
nin, V.P. (Minenergomash USSR). Energ ’ 

3(1977). (In Russian). 

Among the most important projects of Soviet power en 
neering industry in the 1976-1980 period is construction of 
Volgodon “Atommash” Plant to manufacture equipment for sediter 
agee plants. Large electric melting and refining installations are to 

commissioned at Izhorskiy Plant and at Kramatorsk Plant for the 
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manufacture of blanks for power plant equipment. The tasks of 
Belgorad Boiler Plant, the Krasnyy Kotelshchik Plant, the Lenin- 
grad Metal Works, the Kharkov Turbine Plant and others are 
outlined. Improvements in the work of councils of young specialists 
are suggested. 


40118 Actual problems of heat transfer in nuclear power engi- 
neering. Petukhov, B.S. (Inst. for High Temperatures, Moscow). pp 
151-163 of Future energy production systems. Heat and mass trans- . 
fer processes. Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washing- 
ton, DC; Hemisphere Publishing Corp. (1976). 

Information on power reactor heat transfer problems is pre- 
sented concerning convective heat transfer and hydrodynamics in 
channels of complex form in steady-state and unsteady conditions; 
heat transfer for single-phase coolants at near critical parameters; 
heat transfer in the flow of dissociating gases, boiling and condensa- 
tion of dissociating systems; and nucleation and critical heat fluxes 
under steady-state and unsteady conditions. 


40119 

a reacting gas 

bunova, N.L; Sh iirain, E.E. (Inst. 
Moscow). pp 319-325 of Future ener ’ 
and mass transfer processes. Volume P Heston 1 J.C.; Afgan, N.H. 
(eds.). Washington, DC; Hemisphere Publishing Corp. (1976). 

A theoretical investigation of the effect of finite rates of 
chemical reactions on the properties of steady gas flow in a heated 
channel is presented. Considerable attention has been paid to the 
limits of applicability of the quasi-one-dimensional description of the 
flow, which provides presently the basis for engineering calculations 
of the bulk flow parameters. Criteria have been derived which 
permit a relatively simple estimation of the bulk values of tempera- 
ture and composition of a chemically nonequilibrium flow from 
equilibrium properties. Results are presented of numerical calcula- 
tions for dissociating nitrogen tetroxide as one of the possible cool- 
ants. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 40149, 40336, 40337, 40415, 
40416, 40421, 40424, 40425, 40426, 40431, 40444, 40445, 40455, 
40458, 40465, 40477 


40120 (BNL-NUREG—23500) Evaluation of temperature de- 
pendent resonance integrals using the hammer code. Todosow, M.; 
Carew, J.F.; Diamond, D.J. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Oct 1977. Contract EY-76-C-02-0016. 34p. Dep 
NTIS, PC A03/MF AOl1. 

The BNL multigroup cell code HAMMER is used in the 
generation of Doppler coefficients for LWRs. If an accurate evalua- 
tion of the Doppler coefficient is desired, an accurate calculation of 
the U-238 resonance integral (RI), and its temperature derivative, is 
required. HAMMER has no adjustments to force agreement be- 
tween calculation and experiment, and therefore, the principal objec- 
tive of this study was to evaluate the code’s RI calculation, in 
conjunction with ENDF/B-IV data, vis-a-vis measured results. The 
HAMMER room temperature resonance integral and Doppler coef- 
ficient calculations are compared to both experimental results and 
ap obtained using different calculational models, for isolated 

rods. 


40121 (BNL-NUREG—23501) Space-time analysis of void reac- 
tivity feedback in boiling water reactors. Cheng, H.S.; Lu, M.S.; 
Diamond, D.J. (Brookhaven National Lab., Upton, N.Y. (USA)). 
-_ — Contract EY-76-C-02-0016. 130p. Dep. NTIS, PC A07/ 

The space-time effects associated with the void reactivity 
feedback in a commercial boiling water reactor were studied with 
the aid of the two-dimensional (R,Z) dynamics computer code BNL- 
TWIGL which includes a two-phase thermal-hydraulic model. The 
statistical weight factor (SWF) for the void reactivity was calculated 
for different reference reactor conditions at the beginning of life and 
for various types of void perturbations. Special attention was also 
paid to the non-linearity of the void feedback, feedback interaction, 
bypass void effect, and the coarse-mesh effect on thermal-hydraulics. 
The SWF was found to vary over a considerable range depending 
on the type of void perturbations and the reference reactor condi- 
tions. 


40122 (CEGB-RD/B/N—4009) Review of the radiation chemis- 
try of iodine compounds in aqueous solution. Sellers, R.M. (Central 
Electricity Generating Board, Berkeley (UK). Berkeley Nuclear 
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Labs.). Jun 1977. 28p. Dep. NTIS (US Sales Only), PC A03/MF 
A0l. 

Large amounts of radioactive iodine are formed in the fission 
of uranium in nuclear reactors. Some of this may be released to the 
coolant from the fuel either by diffusion through the canning materi- 
al, or following the failure of a fuel pin. The iodine, which is 
released mainly as Iz and methyl iodide, is transported with the 
coolant and, in direct cycle water cooled reactors, some is carried 
over with the steam to the turbines, where contamination may build 
up in the vicinity of steam leaks. Any assessment of the mechanism 
of the transport of iodine requires a knowledge of the relative 
amounts of the various oxidation states present, awd must consider 
not only the thermal behaviour of iodine in water, but also the 
radiation chemical effects. A review is presented of the radiation 
chemistry of inorganic iodine compounds and methyl iodide in 
aqueous solutions. A number of unstable intermediates have been 
identified including species with iodide in valency states II, IV, VI 
and VIII. A considerable number of discrepancies exist in the 
literature data, and requirements for further work are identified. 


40123 (EPRI-NP—688) Development of adaptive learning net- 
‘works for pipe inspection. Final report. Shankar, R.; Mucciardi, A.N.; 
Lawrie, W.E.; Stein, R.N. (Adaptronics, Inc., McLean, Va. (USA)). 
Mar 1978. 148p. Dep. NTIS, PC A07/MF AOl1. 

Unambiguous discrimination has been achieved between 
cracks and geometrical reflectors in sample welded sections on 304 
stainless steel (SS) pipes using nonlinear signal processing of ultra- 
sonic pulse echoes via the Adaptive Learning Network (ALN) 
methodology. To follow closely actual procedures for preservice 
and inservice inspection of BWR piping, this study was directed to: 
record pulse-echo data around the pipe circumference using a trans- 
ducer-scanning apparatus and locate automatically suspicious regions 
via an ALN preliminary classifier; collect an ensemble of pulse-echo 
data by moving the transducer over small angular increments at each 
suspicious location; and classify automatically via an ALN crack 
classifier the ensemble pulse-echo data into crack or nondefect (i.e., 
geometrical reflector) classes. 


40124 (EPRI-NP—737-SR) Planning support document for the 
EPRI Light Water Reactor Fuel Performance Program. Supplement 
No. 1: progress in 1977. Roberts, J.T.A.; Gelhaus, F.E.; Ocken, H.; 
Hoppe, N.; Oldberg, S.T.; Thomas, G.R.; Franklin, D. (Electric 
Power Research Inst., Palo Alto, Calif. (USA)). Jan 1978. 141p. 
Dep. NTIS, PC A07/MF AO1. 

The progress of the EPRI Light Water Reactor (LWR) Fuel 
Performance Program during 1977 is oy toe The goals of this 
program are to develop a comprehensive fuel performance data base 
with verified predictive models and codes to improve fuel rod 
reliability and hence increase plant availability. Currently, there are 
twenty-one active projects that range in scope from laboratory tests 
of Zircaloy cladding tube behavior to large-scale testing of prototyp- 
ic fuel assemblies. During 1977, several projects or project phases 
were completed, yielding valuable information in the following 
areas: (1) Zircaloy properties under postulated LOCA conditions, (2) 
Modeling of Zircaloy inelastic deformation, (3) mixed-oxide fuel 
densification, (4) evaluation of LWR fuel rod modeling codes, (5) 
the understanding and reduction of pellet-cladding interaction (PCI) 
defects, and (6) power reactor fuel performance. 


40125 (NEDO—21529) Mark III small scale chugging tests: 
Test Series 5013. Varzaly, A.M. (General Electric Co., San Jose, 
Calif. (USA). Boiling Water Reactor Systems Dept.). Sep 1977. 35p. 
Electric Co., San Jose, CA. 

A series of flow visualization tests was performed in order to 
qualitatively investigate chugging phenomena for the Mark III pres- 
sure suppression containment system. The tests were conducted in a 
small scale test apparatus consisting of a steam generator, steam 
conditioning valve, vent system, and condensation tank serving as a 
suppression pool. The two vent systems used represented '/19 linear 
scale models of the Mark III full size and the Mark III 1/V3 scale 
Pressure Suppression Test Facility (PSTF) vent systems. Tests were 
run with two vent length-to-diameter ratios, two vent spacings, and 
two vent diameters for three different values of vent steam flux and 
bulk pool temperature. High-speed films were taken to determine the 
fluid interface motion in the annulus section and the horizontal vents, 
and the steam bubble formation and collapse location during vent 
chugging. 


40126 (NP—23114) Mark I containment program: program 
action plan. Revision 3. (General Electric Co., San Jose, Calif. 
(USA)). 15 Feb 1978. 176p. Electric Co., San Jose, CA. 

The Program Action Plan provides a detailed description of 
project management information in an integrated format for the 
Mark I Containment Program. The Program Action Plan defines the 
objectives of the Program, gives Program task descriptions and 
displays the integration of the activities leading to a definition of 
loads for final reevaluation of the containment structure by the 
individual utilities. The report includes for reference purposes a brief 
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summary of the historical background related to the reevaluation 
program for Mark I containments. 


40127 (NP—23119) Component-loadings-service level assign- 
ments class MC vessels, class MC supports, internal structures, and 
associated piping systems. (General Electric Co., San Jose, Calif. 
(USA)). [nd]. 13p. Electric, San Jose, CA. 

The Mark I Containment Program has under preparation a 
Plant Unique Analysis Application Guide (PUAAG) to be used in 
conjunction with a Load Definition Report (LDR) for the evalua- 
tion by the utilities of each of the containments and attached piping 
systems. One section of that PUAAG will contain Component- 
Loadings-Service Level Assignments for the purpose of defining the 
Structural Acceptance Criteria to be applied in the evaluation. The 
utilities desire to continue the evaluation of existing structures in 
order to obtain guidance as to possible load mitigation devices or 
possible structural modifications. Therefore, this document contains 
Component-Loadings-Service Level Assignments which provide a 
conservative basis for such evaluation. - 


40128 (NUREG—0018-1) Evaluation of fission product after- 
heat. Quarterly report, July 1, 1975—September 30, 1975. Spinrod, 
B.I. (Oregon State Univ., Corvallis (USA). Dept. of Nuclear Engi- 
neering). Jan 1976. 33p. NTIS. 

Specific tasks covered in the report are: (1) neutron capture in 
fission products, with the preliminary result that this effect does not 
lead to a major change in decay power of real reactors for shutdown 
times less than 1000 seconds; (2) a fission product decay heat 
standard, which is still subject to revision as input data is rechecked, 
but whose one-sigma error limits are considered reliable; (3) a 
presentation of the errors in the above standard; (4) initial work on 
more precise estimates of errors in decay energies of fission prod- 
ucts, and on estimating gamma spectra of unmeasured fission prod- 
uct transitions; (5) pretest predictions of calorimetric decay heat 
experimental results; and (6) neutron emission from primary fission 
products. 


40129 (NUREG—0018-5) Evaluation of fission product after- 
heat. Quarterly report, 1 October 1976—31 December 1976. Spinrad, 
B.I. (Oregon State Univ., Corvallis (USA). Dept. of Nuclear Engi- 
neering). Apr 1977. 69p. NTIS $4.50. 

Reported here is work for the period indicated under the 
subject contract. Specific tasks covered in the report are: (1) a re- 
examination of fission product yield uncertainties to be used as input 
to merging sensitivity calculations, (2) a tabulation of recommended 
uncertainties on fission product decay energies to accompany the 
decay energy of ENDF/B-IV, (3) a description of the ROPEY 
computing system, and (4) a reduction of ORNL decay heat data to 
pulse irradiation conditions and the merging into it of reliable older 
data of reasonable quality. The Oak Ridge experiment dominates the 
final results. 


40130 (NUREG—0020(Vol.2)(No.3)) Licensed operating reac- 
tors. Operating units status report, data as of 2-28-78. Cintula, T.C. 
(ed.). (Nuclear Regulatory Commission, Washington, D.C. (USA)). 
Mar 1978. 180p. NTIS $10.00. 

This report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units, and 
errata from previously reported data; the second is a compilation of 
detailed information on ear: unit, provided by NRC Regional 
Offices and IE Headquarters; and the third section is an appendix 
containing comparative statistics of U.S. nuclear/fossil capacity, 
identification of nuclear power plants within regional Electric Reli- 
ability Councils, the relative status of U.S. nuclear electric produc- 
tion to all U.S. electric production by state, and selected Edison 
Electric Institute operating statistics. 


40131 (NUREG—0442) Technical report on operating experi- 
ence with boiling water reactor offgas systems. Lo, R.; Barrett, L.; 
Grimes, B.; Eisenhut, D. (Nuclear Regulatory Commission, Wash- 
ington, D.C. (USA). Office of Nuclear Reactor Regulation). Mar 
1978. 31p. NTIS $4.50. 

Over 100 reactor years of Boiling Water Reactor (BWR) 
operating experience have been accumulated since the first commer- 
cial operation of BWRs. A number of incidents have occurred 
involving the “offgas” of these Boiling Water Reactors. This report 
describes the generation and processing of "offgas” in Boiling Water 
Reactors, the safety considerations regarding systems processing the 
“offgas”, operating experience involving ignitions or explosions of 
“offgas’’ and possible measures to reduce the likelihood of future 
ignitions or explosions and to mitigate the consequences of such 
incidents should they occur. 


40132 Feasibility of core management system bv data communi- 
cation for boiling water reactors. Motoda, H.; Tanisaka, S.; Kiguchi, 
T.; Yonenaga, H. (Hitachi, Ltd., Kawasaki, Japan). Nucl. Technol.; 
36: No. 3, 294-304(Dec 1977). 
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A core management system by data communication has been 
designed and proposed for more efficient operation of boiling water 
reactor (BWR) plants by faster transmission and centralized manage- 
ment of information. The system comprises three kinds f computers: 
a process computer for monitoring purposes at the reactor site, a 
center computer for administration purposes at the head office, and a 
large scientific computer for planning and evaluation purposes. The 
process and the large computers are connected to the center comput- 
er by a data transmission line. To demonstrate the feasibility of such 
a system, the operating history evaluation system, which is one of 
the subsystems of the core management system, has been developed 
along the above concept. Application to the evaluation of the 
operating history of a commercial BWR shows a great deal of merit. 
Quick response and a significant manpower reduction can be expect- 
ed by data communication and minimized intervention of human 
labor. Visual display is also found to be very useful in understanding 
the core characteristics. 


40133 Alteration of reactor installations (Units 1, 2, 3, 4, 5 and 6) 
in Fukushima Nuclear Power Station No. 1 of the Tokyo Electric 
Power Company, Inc. Genshiryoku linkai Geppo; 21: No. 12, 2-4(Mar 
1977). (In Japanese). 

This is the report by the Atomic Energy Commission to the 
Prime Minister, and the report by the Committee on Examination of 
Reactor Safety to the Atomic Energy Commission of Japan concern- 
ing the subject matter is attached. The alteration of the reactor 
facilities are as follows. The uranium-235 enrichment of the fifth fuel 
load for Unit 1 is changed to about 2.2 wt% from about 2.6 wt%. 
The control systems for inflammable gas concentration are installed 
in the containment facilities of Unit 4 and 5. Turbine-building 
ventilation and exhaust system for Units 1, 2, 3, 4, 5 and 6 is altered. 
The capacity of the spent fuel storage pool for Unit 1 is changed to 
about 156% of the amount for one reactor core from about 150%. 
The safety of the reactor facilities is well confirmed. 


40134 Analyse par emission acoustique de l'ensemble des recipi- 
ents a pression du reacteur nucleaire de tullnerfeld (gkt). . Theiret- 
bacher, M. (Tech Ueberwach-Ver, Vienna Austria). APAVE Rev.; 
58: No. 200, 51-64(1977). (In German and French). 

The NDT-Acoustics System used by an Exxon Nuclear test 
group to investigate the pressure vessel system of the Tullnerfeld 
reactor and the test carried out with it are described. The tests show 
that the reactor is safe for operation. 


40135 Heat resisting steel for water-cooled reactor shells and 
evaluation of its working capacity. Gorynin, I.V.; Balandin, Yu.F.; 
Zvezdin, Yu.I.; Karzov, G.P.; Nikolaev, V.A.; Sobolev, Yu.V. 
Energomashinostroenie; No. 9, 18-21(1977). (In Russian). 

The effect of alloying on physical and mechanical characteris- 
tics of steel for reactor shells is studied. Likewise, the influence of 
harmful admixtures (Cu and P) on the radiation resistance of steel is 
investigated. The steel in question is TS340 (15Cr3MoV high quality 
steel). It is found that the investigated chromium molybdenum 
vanadium steels widely used in Soviet high pressure water-cooled 
reactors excels, by their mechanical properties and radiation resis- 
tance, all low-alloyed steels used in the world practice of reactor 
construction. 


40136 Investigation of the boundaries of various flow pattern 
regions of steam-water mixtures at high pressures. Tarasova, N.V.; 
Leontiev, A.I.; Tragova, L.A. (All-Union Heat Engineering Inst., 
Moscow). pp 205-213 of Future energy production systems. Heat 
and mass transfer processes. Volume I. Denton, J.C.; Afgan, N.H. 
(eds.). Washington, DC; Hemisphere Publishing Corp. (1976). 

The results of experiments on flow pattern boundaries of 
steam-water mixtures in unheated vertical tubes are presented. The 
investigations have been accomplished visually and by an electrical 
resistance probe method at pressures from 9.8 up to 147 bars and 
mass velocities from 500 up to 3000 kg/m?s. The results obtained are 
presented as flow pattern diagrams using pressure or mass velocity 
and steam quality coordinates and as Baker's diagram. 


40137 (INEL-tr—26) Investigations on cracking and embrittle- 
ment of welded seams during stress-relief heat treatment of pressure 
vessel steels, Banga, R.; Bertram, W.; Detert, K. (Allgemeine Elek- 
tricitaets-Gesellschaft AEG Telefunken, Frankfurt am Main (Ger- 
many, F.R.)). 1973. Translation of Paper G3/7 from 2nd internation- 
al conference on structural mechanics in reactor technology, Berlin, 
September 10—14, 1973. (CONF-730942—8). 16p. NTIS, MF AOI1. 

From 2. international conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (10 Sep 1973). 

Portions of document are illegible. 

It is a common practice to use weld constructions and weld 
platings in fabricating thick-walled pressure vessels for light water 
nuclear reactors. The stress present after welding is reduced by a 
post weld heat treatment usually at an annealing temperature of 
600°C. Cracking has been observed to take place during stress relief 
in welded assemblies of low alloy steels. The cracks are confined to 
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the coarse grain regions of heat affected zone (HAZ) of weldments. 
Fine-grained structural steels with about 0.18% C and low contents 
of alloying elements as Ni, Cr, Mo, and V have been investigated. 
The HAZ has been simulated by heating up to temperatures above 
1250°C and water quenching. The heat treatment has been found to 
be adequate and gives rise to a martensitic microstructure trans- 
formed from coarse austenite grains. The structure has been subject- 
ed to annealing under the influence of applied stresses as well as in 
absence of any outer stress. Embrittlement is found to occur in such 
structures during annealing depending on alloy contents of steels. 
However, the growth and nucleation of cracks during stress relief is 
a phenomenon resulting from the specific creep behavior of certain 
metallurgical structures. The intergranular cracks along the primary 
austenite grain boundaries are initiated by grain boundary sliding and 
failures are not necessarily connected with a loss in ductility as 
measured by toughness testing. It will be discussed how triple point 
cracks may form at former austenite grain boundaries in heat- 
affected zones during stress relief annealing. The influence on the 
strength of welded constructions due to the presence of such small 
cracks is discussed and the measures to be taken to avoid those 
cracks by means of proper welding procedures are outlined. 
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REFER ALSO TO CITATION(S) 40120, 40124, 40128, 40129, 
40130, 40135, 40136, 40137, 40243, 40270, 40281, 40285, 40335, 
40336, 40338, 40385, 40394, 40415, 40416, 40420, 40424, 40425, 
40426, 40431, 40440, 40440, 40442, 40443, 40447, 40448, 40449, 
40451, 40454, 40455, 40458, 40468, 40481 


40138 (BAW—10139) Statistical core design. Oecelkers, E.; 
Heller, A.S.; Farnsworth, D.A.; Kearfott, K.J. (Babcock and Wilcox 
Co., Lynchburg, Va. (USA). Power Generation Div.). Jan 1978. 
86p. and Wilcox, Lynchburg, VA. 

The report describes the statistical analysis of DNBR ther- 
mal-hydraulic margin of a 3800 MWt, 205-FA core under design 
overpower conditions. The analysis used LYNX-generated data at 
predetermined values of the input variables whose uncertainties were 
to be statistically combined. LYNX data were used to construct an 
efficient response surface model in the region of interest; the statisti- 
cal analysis was accomplished through the evaluation of core reli- 
ability; utilizing propagation of the uncertainty distributions of the 
inputs. The response surface model was implemented in both the 
analytical error propagation and Monte Carlo Techniques. The basic 
structural units relating to the acceptance criteria are fuel pins. 
Therefore, the statistical population of pins with minimum DNBR 
values smaller than specified values is determined. The specified 
values are designated relative to the most probable and maximum 
design DNBR values on the power limiting pin used in present 
design analysis, so that gains over the present design criteria could 
be assessed for specified probabilistic acceptance criteria. The results 
are equivalent to gains ranging from 1.2 to 4.8 percent of rated 
power dependent on the acceptance criterion. The corresponding 
acceptance criteria range from 95 percent confidence that no pin will 
be in DNB to 99.9 percent of the pins, which are expected to avoid 
DNB. 


40139 (BNL-NUREG—23121) Failure analysis of steam gener- 
ator tubes with dented and wastage configurations. Reich, M.; Pra- 
chuktam, S.; Gardner, D.; Goradia, H.; Bezler, P.; Kao, K. (Brook- 
haven National Lab., Upton, N.Y. (USA)). Mar 1978. Contract EY- 
76-C-02-0016. 52p. Dep. NTIS, PC A04/MF AO1. 

The occurrence of PWR steam generator tube cracking, 
denting, and wastage has been reported in the recent literature. As 
indicated by its title, this paper concerns itself with the inelastic 
structural response of the tubes that result from various assumed 
monotonic as well as cyclic loading conditions, which ultimately 
could lead to the tube failure. 


40140 (BNL-NUREG—23292) Technical specifications for 
PWR secondary water chemistry. Weeks, J.R.; van Rooyen, D. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Aug 1977. Con- 
tract EY-76-C-02-0016. 18p. Dep. NTIS, PC A02/MF AO1. 

The bases for establishing Technical Specifications for PWR 
secondary water chemistry are reviewed. Whereas extremely strin- 
gent control of secondary water needs to be maintained to prevent 
denting in some units, sound bases for establishing limits that will 
prevent stress corrosion, wastage, and denting do not exist at the 
present time. This area is being examined very thoroughly by 
industry-sponsored research programs. Based on the evidence availa- 
ble to date, short term control limits are suggested; establishment of 
these or other limits as Technical Specifications is not recommended 
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until the results of the research programs have been obtained and 
evaluated. 


40141 (BNL-NUREG—S50778) Denting of Inconel steam gener- 
ator tubes in pressurized water reactors. Final report. Van Rooyen, 
D.; Weeks, J.R. (Brookhaven National Lab., Upton, N.Y. (USA)). 
Nov 1977. Contract EY-76-C-02-0016. 48p. Dep. NTIS, PC A03/ 
MF AOl1. 

Denting is a form of damage that results from the rapid, linear 
growth of magnetite on carbon steel tube support plates in tube-to- 
support plate crevices. The pressure of the corrosion products 
distorts the tubes as well as the support plates. Although denting was 
first thought to be confined to those recirculating steam generators 
that had been converted from phosphate to AVT, it has now also 
been observed in plants still on phosphate, as well as in some that 
started on AVT. In some units, slightly abnormal eddy current 
signals have been observed at the top of tube sheets. No denting has 
been observed so far in the B and W once-through steam generators. 
In all, some 14 plants are affected. Inconel 600 tube defects and leaks 
were first observed at Surry and Turkey Point, which were severely 
dented. The cracks originated from the primary side, and were found 
to be caused by primary side stress corrosion cracking of highly 
strained tubing. Some minor leaks have subsequently occurred in a 
few other steam generators. Suggestions are included of work to 
elucidate the quantitative aspects of stress corrosion cracking. 


40142 (TREE-NUREG—1201) Postirradiation examination re- 
sults for the Irradiation Effects Test IE-5. Cook, T.F.; Ploger, S.A.; 
Hobbins, R.R. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Mar 1978. Contract EY-76-C-07-1570. 254p. Dep. NTIS, 
PC A02/MF AOl. 

The results are presented of the postirradiation examination of 
four pressurized water reactor type fuel rods which were tested in- 
pile under a fast power ramp and film boiling operation during 
Irradiation Effects (IE) Test 5. The major objectives of this test were 
to evaluate the effects of simulated fission products on fuel rod 
behavior during a fast power ramp, to determine the effects of high 
initial internal pressure on a fuel rod during film boiling, and to 
assess fuel rod property changes that occur during film boiling in a 
fuel rod with previously irradiated cladding. The overall condition 
of the rods and changes that occurred in fuel and cladding as a result 
of the power ramp and film boiling operation, as determined from 
the postirradiation examination, are reported and analyzed. Effects 


of the simulated fission products on fuel rod behavior during a 
power ramp are discussed. The effect of high internal pressure on 
rod behavior during film boiling is evaluated. Cladding temperatures 
are estimated at various axial and circumferential locations. Cladding 
embrittlement by oxidation is also assessed. 


40143 (UCRL—52442) Pressurized water-reactor feedwater 
piping response to water hammer. Arthur, D. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Mar 1978. Contract 
W-7405-ENG-48. 37p. Dep. NTIS, PC A03/MF AOl1. 

The nuclear power industry is interested in steam-generator 
water hammer because it has damaged the piping and components at 
pressurized water reactors (PWRs). Water hammer arises when 
rapid steam condensation in the steam-generator feedwater inlet of a 
PWR causes depressurization, water-slug acceleration, and slug 
impact at the nearest pipe elbow. The resulting pressure pulse causes 
the pipe system to shake, sometimes violently. The objective of this 
study is to evaluate the potential structural effects of steam-generator 
water hammer on feedwater piping. This was accomplished by 
finite-element computation of the response of two sections of a 
typical feedwater pipe system to four representative water-hammer 
pulses. All four pulses produced high shear and bending stresses in 
both sections of pipe. Maximum calculated pipe stresses varied 
because the sections had different characteristics and were sensitive 
to boundary-condition modeling. 


40144 (WCAP—9237) NOTRUMP: a nodal transient steam gen- 
erator and general network code. Meyer, P.E.; Frick, G.K. (Westing- 
house Nuclear Energy Systems, Pittsburgh, Pa. (USA)). Feb 1978. 
296p. Electric Corp., Pittsburgh. 

NOTRUMP is a computer code for the simulation of steam 
generator and general thermal hydraulic network transients. This 
report describes the governing equations and their numerical solu- 
tion. It also describes the extensive modeling capabilities of the code. 
Detailed input and output descriptions are given. Comparisons of 
NOTRUMP results with experimental data are included to provide 
qualification. NOTRUMP has been shown to be capable of analyz- 
ing steady state conditions and operational and severe transients on 
pre-heat steam generators. 


40145 (WCAP—9283) Integrity of the primary piping systems of 
Westinghouse nuclear power plants during postulated seismic events. 
Witt, F.J.; Bamford, W.H.; Esselman, T.C. (Westinghouse Nuclear 
Energy Systems, Pittsburgh, Pa. (USA)). Mar 1978. 165p. Electric 
Corp., Pittsburgh. 
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This study demonstrates that for Westinghouse nuclear power 
plants, postulated design seismic events cannot reasonably lead to a 
loss of coolant accident. A review was made of the procurement, 
subassembly and installation stages of the primary piping systems of 
typical Westinghouse nuclear power plants. Based on compliance 
with the equipment specifications, ASME Code, and supplementary 
regulatory requirements, it is concluded that high quality, high 
integrity primary piping systems exist in these plants. 


40146 Deposition of cobalt ions on surfaces of austenitic steels in 
the presence of some anicns. Bosholm, J.; Glaesel, H.; Junge, O. 
(Ingenieurhochschule Zittau (German Democratic Republic). Sek- 
tion Kraftwerksanlagenbau und Energieumwandlung); Reinhard, G. 
(Technische Univ., Dresden (German Democratic Republic). Sek- 
tion Chemie). Kernenergie; 21: No. 3, 84-87(Mar 1978). (In German). 

With the aim of further clearing up the causes of activity 
build-up in the primary coolant circuit of pressurized water reactors, 
the deposition of cobalt ions from aqueous solutions on surfaces of 
X8CrNiTi18.10 type steel samples has been studied. In the investiga- 
tions pretreatment of surfaces, concentration of cobalt ions, nature of 
the alkalizing agent, pH value, and temperature were varied. More- 
over, selected anions in a concentration of 10? mole/kg have been 
shown to affect cobalt deposition in the order of sequence borate < 
chloride < sulfate < phosphate < oxalate < citrate, EDTA. A 
mechanism is proposed describing the transfer of cobalt ions from 
aqueous solutions into solid surface oxide phases which - in combina- 
tion with the results obtained in the experiments - allows to draw 
some significant conclusions relative to the technology of primary 
coolant circuit. 


40147 Practical means for pressure transducer response verifica- 
tion. Cain, D.G. (Electric Power Research Inst., Palo Alto, CA); 
Foster, C.G. Nucl. Technol.; 36: No. 3, 275-284(Dec 1977). 

Recent concern of possible deterioration in the dynamic re- 
sponse of safety-related sensors has led to broadened U.S. Nuclear 
Regulatory Commission requirements in periodic testing. Time re- 
sponse checks must now extend through the entire protection chan- 
nel, including the sensor element. To accommodate this requirement, 
a testing unit and test methodology were developed to permit 
practical in-situ response measurement for pressure and differential 
pressure transducers. Comparison tests were made against Statham 
strain gauges and a representative sample of pressure sensors in 
commercial use. These tests served to validate the test approach and 
also to characterize dynamic behavior of sensors employed in safety 
applications. Supplementary investigations of test accuracy and po- 
tential sensor-line effects were performed. 


40148 Automatic regulation of the level of steam generators in 
PWR nuclear power plants. Hocepied, R. Pomiary, Autom., Kontrola; 
32: No. 11, 621-633(Nov 1977). (In Dutch). 

The realization and set-up, along with the results achieved for 
level regulation of steam generators in nuclear power plants are 
discussed. The behavior of the control of two power plants, Doel 
and Tihange, is analogous, though the power plants themselves 
differ from each other both in capabilities and structure. The control 
system has been named Chance. The different processes involved as 
well as the regulation principles are described. 


40149 Safety against bursting of the inlet nozzles of nuclear 
reactor pressure vessels under internal pressure. Stahlberg, R. (Tech 
Ueberwachungsver Rheinland, Ger). Arch. Eisenhuettenwes.; 48: No. 
10, 547-549(Oct 1977). (In German). 

On the basis of a three dimensional elastic finite element 
calculation for a coolant inlet nozzle of a pressurized-water reactor 
pressure vessel and of four different crack profiles at the inner nozzle 
corner, the stress intensity factors, K$sub I$, were calculated for 
operating conditions, using a computer program. The K$sub I$ 
factors are reported for the different crack sizes and discussed. Good 
agreement was obtained with more expensive finite element analyses 
by calculations of average stress intensity factors for cracks in a 
nozzle cylinder intersection of a boiling water reactor vessel. 


40150 Fracture mechanics examination of the integrity of the 
primary coolant inlet nozzle of a pressurized water reactor vessel 
following a postulated loss of coolant. Stahlberg, R. (Tech Ueberwa- 
chungsver Rheinland, Ger). Arch. Eisenhuettenwes.; 48: No. 10, 551- 
554(Oct 1977). (In German). 

A fracture mechanics analysis was made to assess the effects 
of thermal shock stress on the coolant inlet nozzle. Calculations of 
temperature and stress distributions in the nozzle wall were used to 
determine the stress intensity factor and crack toughness (K$sub Ic$) 
profiles as a function of the wall thickness for different time intervals 
during the transients. For the points of intersection of the K factor 
and K$sub Ic$ curves, the critical crack depths were obtained for a 
selected cross-section of the nozzle. It could be shown that surface 
cracks in the circumferential direction during a postulated loss of 
coolant become critical when their depth exceeds 50 mm. Defects of 
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such magnitude should be reliably detected by nondestructive in- 
spection methods. 


40151 In-situ tests on absolute filters at the Fessenheim nuclear 
power station. Schnepf, R. (Electricite de France, 93 - Saint-Denis). 
pp 317-341 of Proceedings. Seminar on high efficiency aerosol 
filtration in the nuclear industry. Luxembourg; Commission of the 
European Communities (Feb 1977). (In French) 

The Fessenheim nuclear power station is of the PWR type 
and is situated on the Alsace Grand Canal near the village of 
Fessenheim (Upper Rhine). It comprises two blocks, each with a 
capacity of 900 MW(e), the first of which should be commissioned 
before the end of 1976. The absolute filters installed in the power 
station ventilation systems (individual systems for the auxiliary 
equipment block, the fuel store, the containment penetration zone, 
and the control room) will be in-situ tested before start-up using the 
sodium fluoresceinate method as developed by the Commissariat a 
lEnergie Atomique. Following a brief review of the principles of 
this method, a description is given of the circuits and equipment 
installed at Fessenheim (injection and sampling points) which permit 
checks to be carried out. 


40152 In situ testing of large aerosol filters. Operating experi- 
ence and extension of the application of the test method to include 
simulated LWR nuclear accident conditions. Weinert, A.; Dillmann, 
H.G.; Wilhelm, J.G. (Gesellschaft fuer Kernforschung m.b.H., 
Karlsruhe (Germany, F.R.)). pp 307-316 of Proceedings. Seminar on 
high efficiency aerosol filtration in the nuclear industry. Luxem- 
bourg; Commission of the European Communities (Feb 1977). (In 
German) 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

A method of producing and measuring high-concentration 
particulate aerosols for in-situ testing of large aerosol filters is 
described together with operating experience with throughputs of up 
to 90 000 m*h~' in nuclear power stations. Plans are described for 
extending the application of the test method to include aerosol filters 
under simulated nuclear accident conditions in a LWR containment 
(high pressure, high temperature, high relative humidity). 
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REFER ALSO TO CITATION(S) 40402, 40415, 40453, 40480, 
40577, 40744 


40153 (BNL-NUREG—23131) Fracture mechanics approaches 
for assessment of HTGR steam generator tube weld integrity. Tanaka, 
T.; Bezler, P.; Subudhi, M. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Jul 1977. Contract EY-76-C-02-0016. 56p. Dep. NTIS, PC 
A04/MF AOl1. 

Portions of document are illegible. 

HTGR steam generator tube welds with circumferential 
cracks in their highest stress region were assessed by linear elastic 
fracture mechanics methods. The computed stress intensity factors 
were below the threshold level for propagation and crack propaga- 
tion will not occur for the pipe geometry (radius and thickness of 
tube wall) and the stress levels considered. In addition crack arrest 
may be expected if the predominant stress field is a thermally 
induced bending stress field. 


40154 (GA-A—13839) Analysis of fission product behavior in 
the Saclay Spitfire Loop Test SSL-1. Jensen, D.D.; Haire, M.J.; 
Ballagny, A. (General Atomic Co., San Diego, Calif. (USA)). Feb 
1978. 102p. Dep. NTIS, PC A06/MF AOI. 

The behavior of the fission metal cesium and the fission gases 
krypton and xenon in the Saclay Spitfire Loop SSL-1 test has been 
compared to that predicted using General Atomic reference data and 
computer code models. This is the first in a series of analyses 
planned in order to provide quantitative validation of HTGR fission 
product design methods. In this analysis, the first attempt to rigor- 
ously verify fission product design methods, the FIPERQ code was 
used to model the diffusion of cesium graphite and release to the 
coolant stream. The comparisons showed that the cesium profile 
shape in the graphite web and the partition coefficient between fuel 
rod matrix material and fuel element graphite were correctly mod- 
eled, although the overall release was significantly underpredicted. 
Uncertainties in the source term (fissile particle failure fraction) and 
total release to the coolant precluded an accurate appraisal of the 
validity of FIPERQ. However, several recommendations are pre- 
sented to improve the applicability of future in-pile test data for the 
validation of fission metal release codes. The half-life dependence of 
fission gas release during irradiation was found to be in good 
agreement with the model used in the reference design materials, 
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providing assurance that this aspect of the fission gas release predic- 
tions is properly modeled. 


40155 (GA-A—14663) Comparison of residual stress predictions 
and measurements ior graphite bodies from Peach Bottom fuel test 
elements. Tzung, F.K.; Homeyer, W.G. (General Atomic Co., San 
Diego, Calif. (USA)). Feb 1978. Contract EY-76-C-03-0167-065. 70p. 
Dep. NTIS, PC A04/MF AO1. 

To verify the present method for design calculation in the 
HTGR design, seven teledial Peach Bottom fuel test elements (FTE) 
were put through destructive tests, and residual shutdown stresses in 
these elements were calculated with finite element methods. The 
destructive test included ring cutting, strip cutting, diametral com- 
pression, and pressure bursting experiments. Measured deflections 
and fracture loads were compared with predictions using the calcu- 
lated residual stresses. Agreement was obtained between predictions 
and measurements for ring cutting experiments. The calculated 
maximum principal stresses at failure for both unirradiated and 
irradiated test element sections under diametral compression or 
pressure burst loading were higher than the uniaxial tensile strength. 
The presence of residual tensile or compressive stresses at the point 
of failure as a result of diametral compression or pressure burst loads 
decreased or increased the failure load as predicted. Discrepancies in 
the bow and change in length of strips cut from elements were 
observed. The strip cutting technique is suspected as the cause. 


40156 (GA-A—14745) Performance of ThO, in HTGR particles. 
Stansfield, O.M.; Smith, C.L.; Myers, B.F.; Scheffel, W.J.; Mont- 
gomery, F.C. (General Atomic Co., San Diego, Calif. (USA)). Mar 
1978. Contract EY-76-C-03-0167-017. 71p. Dep. NTIS, PC A04/MF 
AOl. 

In the U.S. the new-generation HTGRs employ fertile fuel 
particles consisting of ThO2 microspheres encapsulated in miniature 
pressure vessels produced by chemical vapor deposition of carbon 
and SiC coatings. More than 58 accelerated irradiation capsule 
experiments have provided data on ThO2 performance in both BISO 
and TRISO coated particles irradiated unbonded or bonded with 
carbonaceous matrix into fuel rods. Temperatures up to 1500°C with 
burnups as high as 20% FIMA have been experienced during 
irradiation, and postirradiation tests to 2500°C have been conducted 
with the ThO: kernel consistently showing stable properties. Fission 
gas and oxygen release rates from ThO: have been characterized in 
order to quantify the performance margin for coated particle pres- 
sure vessel design and to predict release through failed coatings. 


40157 (GA-A—14801) Gas turbine HTGR program. Quarterly 
progress report for the period ending September 30, 1977. (General 
Atomic Co., San Diego, Calif. (USA)). Feb 1978. Contract EY-76-C- 
03-0167-046. 70p. Dep. NTIS, PC A04/MF AO1. 

The report covers a description of the U.S. commercial 
HTGR gas turbine plant reference design, alternative plant configu- 
ration studies, investigations of the warm liner concept, core design 
studies, and alternative wet/dry cooling system concepts. 


40158 (ORNL—5254) Irradiation performance of HTGR fuel 

rods in HFIR experiments HRB-9 and -10. Homan, F.J.; Long, E.L. 

Jr.; Montgomery, B.H.; Tiegs, T.N.; Kania, M.J.; Hamner, R.L.; 

Beatty, R.L.; Thiele, B.A. (Oak Ridge National Lab., Tenn. (USA)). 

fas “yg Contract W-7405-ENG-26. 106p. Dep. NTIS, PC A06/ 
AOl. 

The HRB-9 and -10 experiment was primarily a test of the 
influence of initial O:U ratio on the performance of weak-acid-resin 
(WAR) derived, Triso-coated fissile kernels. Their behavior was 
compared with that of UC, [the reference High-Temperature Gas- 
Cooled Reactor (HTGR) initial and makeup fissile fuel] and UC/sub 
x/N/sub y/ (an experimental WAR kernel that was believed to have 
good resistance to kernel migration). The performance of 15, 50, and 
75 percent converted WAR fissile fuel particles as shown by cera- 
mography and microprobe analysis was superior to the performance 
of 0 to 100 percent converted WAR particles. The performance of 
batches with partially converted kernels was also superior to the 
performance of dense UC, and (4Th,U)O2 kernels. The particle 
batches with WAR UC/sub x/N/sub y/ performed poorly. 


40159 (ORNL/TM—6091) SAP3PR: a FORTRAN program for 
calculating equivalent nodal loads resulting from pressure on the faces 
of 8- to 20-node isoparametric elements. Fanning, D.N. (Oak Ridge 
National Lab., Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 
27p. Dep. NTIS, PC A03/MF AOl1. 

A computer program is described for calculating the equiva- 
lent nodal loads resulting from distributed loads on a three-dimen- 
sional finite-element model. Included is a listing of the computer 
program, a description of the input data, and an example of the 
output. 


40160 Optimization analysis of a CCGT nuclear power plant with 
application to the HHT 3000 MW(t) commercial plant (HHT-project). 
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Zollinger, E.; Gregory, N. (Swiss Fed Inst to React Res, Wurenlin- 
gen). Am. Soc. Mech. Eng., [Pap.]; No. 78-GT-16, vp(9 Apr 1978). 

In connection with the HHT-Project, the Swiss Federal Insti- 
tute for Reactor Research (EIR) has performed an optimization 
analysis of the HHT-3000 MW(t) commercial plant with a closed- 
cycle helium turbine one-loop concept. A description is presented of 
the analyzed plant with general considerations of optimization tech- 
niques followed by the presentation of results of optimization and 
sensitivity calculations. 


40161 Mass-spectroscopic determination of fission gas permeabi- 
lities of HTR fuel particle coatings. Strig], A. (Institut fuer Chemie, 
Forschungszentrum Seibersdorf, Seibersdorf, Austria). Nucl. In- 
strum. Methods; 146: No. 3, 607-608(1 Nov 1977). 

A measuring system is described which allows the measure- 
ment of fission gas release due to permeation through the pyrocar- 
bon coating, from individual coated fuel particles. By using ultra- 
high vacuum techniques combined with quadrupole mass-spectrom- 
etry release rates down to about 1 x 19-'! cm*(STP)/s can be 
measured at temperatures up to 1000°C. 


40162 On load corrosion in power generation. Lunn, D.C.F. 
(UNIDO). NML (Natl. Metall. Lab.) Tech. J. (Jamshedpur, India); 
19: No. 1, 15-20(Feb 1977). 

Corrosion in boilers and turbines at Trawsfynydd Nuclear 
Station led to a detailed study of design, operation and the effects of 
small contaminants on power station operation. There was evidence 
of a concentration phenomenon which, with appropriate chemical 
conditions, can promote boiler corrosion. Corrosion in the turbines 
appeared to be associated with the presence of acetate ion in the 
condensate, a contaminant which entered the steam circuit through 
the water treatment plant. 


40163 Helically coiled ‘once through’ steam generators at Hartle- 
pool. Chambon, P.; Grant, J.A.; Oliver, E.H.V. (Babcock and 
Wilcox Ltd., London (UK)). pp 83-95 of Conference on the con- 
struction, commissioning and operation of Advanced Gas-cooled 
Reactors, sponsored by the Nuclear Energy Group of The Institu- 
tion of Mechanical Engineers and The British Nuclear Energy 
Society, Institution Headquarters, 26-27 May 1977. London; Me- 
chanical Engineering Pub. Ltd. for the Institution of Mechanical 
Engineers (1977). 

From Conference on the construction, commissioning and 


operation of advanced gas cooled reactors; London, UK (26 May 
1977). 


See CONF-7705113—. 

Helically coiled once-through boilers have potential applica- 
tions to many nuclear power generating systems. Those built for the 
Hartlepool and Heysham Power Stations are particularly complex in 
that they incorporate integral reheaters, employ three different 
tubing materials with close operating temperature limitations and 
have to fit compactly into pods in the reactor pressure vessel walls. 
The background of the A.G.R. design is examined. Mechanical 
design, fabrication and site construction aspects are discussed with 
special reference to the many innovations in manufacturing and 
construction techniques which have been required. The impact of 
late changes in safety requirements and corrosion data are also 
discussed. 


40164 Construction of Hartlepool and Heysham AGRs. Finley, 
A.; Thornton, J.H.; McFarlane, J.D. (Nuclear Power Co. (Whet- 
stone) Ltd. (UK)). pp 125-135 of Conference on the construction, 
commissioning and operation of Advanced Gas-cooled Reactors, 
sponsored by the Nuclear Energy Group of The Institution of 
Mechanical Engineers and The British Nuclear Energy Society, 
Institution Headquarters, 26-27 May 1977. London; Mechanical En- 
gineering Pub. Ltd. for the Institution of Mechanical Engineers 
(1977). 

See CONF-77051 13. 

Construction of the Hartlepool and Heysham AGRs is in an 
advanced state and this paper describes some of the experience 
gained so far and lessons which may be learned from it. The way in 
which construction, involving many subcontractors working simul- 
taneously on site, has been organised and supervised, and quality of 
work assured, is described. Examples are given of difficulties and 
delays due to major areas of design and development having to be 
undertaken or modified after construction had started, due in part to 
the imposition of new safety criteria. It is a characteristic of AGRs 
and earlier gas cooled reactors that they require a great amount of 
survey work at the site and special fitting. This is described with 
particular reference to the expericnce at Hartlepool and Heysham 
with reactor vessel internal insulation and fuelling route alignment. 


40165 Fuel handling equipment on Hinkley Point 'B’ and Hunter- 
ston ‘B’ AGRs. Floyd, J.H.; Treliving, N.R. (Strachan and Henshaw 
Ltd., Bristol (UK)). pp 39-46 of Conference on the construction, 
commissioning and operation of Advanced Gas-cooled Reactors, 
sponsored by the Nuclear Energy Group of The Institution of 
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Mechanical Engineers and The British Nuclear Energy Society, 
Institution Headquarters, 26-27 May 1977. London; Mechanical En- 
gineering Pub. Ltd. for the Institution of Mechanical Engineers 
(1977). 

From Conference on the construction, commissioning and 
operation of advanced gas cooled reactors; London, UK (26 May 
1977). 

See CONF-7705113—. 

The fuel handling equipment is one of the last sections of the 
plant to be commissioned at site and the site pro e time 
available for modification is at a premium. Adequate development 
and testing must be carried out at the works and site erection stages, 
and the approach and method used is described. 


40166 Design, development and commissioning of the AGR insu- 
lation. Furber, B.N.; Colquhoun, J.; Sheppard, M.; Owen, M. (Nu- 
clear Power Group Ltd., Risley (UK)). pp 21-28 of Conference on 
the construction, commissioning and operation of Advanced Gas- 
cooled Reactors, sponsored by the Nuclear Heat Group of The 
Institution of Mechanical Engineers and The British Nuclear wey: -d 
Society, Institution Headquarters, 26-27 May 1977. London; Me- 
chanical Engineering Pub. Ltd. for the Institution of Mechanical 
Engineers (1977). 

From Conference on the construction, commissioning and 
operation of advanced gas cooled reactors; London, UK (26 May 
1977). 

See CONF-7705113—. 

Two principal styles of insulation have been developed for 
use in the prestressed concrete pressure vessels of British Advanced 
Gas Cooled Reactors (AGR). The paper describes the development 
of the metallic and ceramic fibre styles and discusses their relative 
merits in the context of thermal performance and the insulation of 
special areas. Some of the problems which arose during construction 
are also described. The Hinkley and Hunterston stations have both 
been operating for over a year and insulation performance data and 
information from a recent inspection are presented. 


40167 Fuel for CAGR stations. Greenough, G.B.; Inglis, G.H. 
pp 29-38 of Conference on the construction, commissioning and 
operation of Advanced Gas-cooled Reactors, ——s by the 
Nuclear Energy Group of The Institution of Mechanical Engineers 
and The British Nuclear Energy Society, Institution Headquarters, 
26-27 May 1977. London; Mechanical Engineering Pub. Ltd. for the 
Institution of Mechanical Engineers (1977). 

From Conference on the construction, commissioning and 
operation of advanced gas cooled reactors; London, UK (26 May 
1977). 

See CONF-7705113—. 

The design of the fuel stringer consisting of 8 elements and 
other components is described. The heat transfer performance of the 
36 pin element was extensively studied in laboratory tests. Identical 
pins of stainless steel clad hollow UO: pellets were irradiated in the 
prototype Windscale AGR in 9 pin elements: the programme includ- 
ed studies of the effect of rating changes. Extensive post-irradiation 
examination was made of a wide variety of properties. The behav- 
iour of the complete fuel assembly for the commercial stations under 
handling and flow conditions has been studied in large gas loops. 
The early fuel history at Hinkley Point 'B’ and Hunterston ‘B’ 
stations is summarised. 


40168 Some aspects of changing criteria as affecting the design of 
Dungeness 'B’. Harding, H.W. (Nuclear Power Co. (Whetstone) Ltd. 
(UK)). pp 57-67 of Conference on the construction, commissioning 
and operation of Advanced Gas-cooled Reactors, sponsored by the 
Nuclear Energy Group of The Institution of Mechanical Engineers 
and The British Nuclear Energy Society, Institution Headquarters, 
26-27 May 1977. London; Mechanical Engineering Pub. Ltd. for the 
Institution of Mechanical Engineers (1977). 

From Conference on the construction, commissioning and 
operation of advanced gas cooled reactors; London, UK (26 May 
1977). 

See CONF-7705113—. 

The difficulties encountered with the construction of Dunge- 
ness ‘B’ in the early days in particular, for example with the 
membrane and boilers, are well known and documented in reports 
and press articles but this paper highlights other areas where major 
changes have been made. The fuelling machine and fuel route was 
originally designed to cater for both axial and radial shuffling and 
this concept was abandoned only after works erection was well 
under way. The increasing importance paid to the possibility of 
spalled oxide contamination further affected the design and resulted 
also in the provision of extensive in pile T/V viewing equipment. 
Increased understanding and experience in the realms of transient 
behaviour and acoustic excitation necessitated major re-design of 
many areas of plant of which the instrumentation routing is an 
interesting example. 
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40169 Background to the AGR designs. Hart, J.D. (Central 
Electricity Generating Board, Barnwood (UK). Generation Devel- 
opment and Construction Div.). pp 1-6 of Conference on the con- 
struction, commissioning and operation of Advanced Gas-cooled 
Reactors, sponsored by the Nuclear Energy Group of The Institu- 
tion of Mechanical Engineers and The British Nuclear Energy 
Society, Institution Headquarters, 26-27 May 1977. London; Me- 
chanical Engineering Pub. Ltd. for the Institution of Mechanical 
Engineers (1977). 

From Conference on the construction, commissioning and 
operation of advanced gas cooled reactors; London, UK (26 May 
1977). 

See CONF-7705113—. 

The Advanced Gas-Cooled Reactor designs arose from a 
natural evolution of the technology that had produced the commer- 
cial Magnox reactors. The paper lists the significant design and 
programme information for all the commercial gas-cooled reactors 
in the UK, and against this background it outlines some of the 
fundamental steps in the evolutionary process. The original design 
intent at the tendering stage of each of the AGR’s is examined in 
order that the changes which have occurred during construction, as 
described in later papers, may be viewed in better perspective. 


40170 Design of Hinkley ‘B’ and Hunterston ‘B’ Advanced Gas 
Cooled Reactor Stations. Makin, J.E. (Nuclear Power Co. (Risley) 
Ltd. (UK)). pp 69-82 of Conference on the construction, commis- 
sioning and operation of Advanced Gas-cooled Reactors, sponsored 
by the Nuclear Energy Group of The Institution of Mechanical 
Engineers and The British Nuclear Energy Society, Institution 
Headquarters, 26-27 May 1977. London; Mechanical Engineering 
Pub. Ltd. for the Institution of Mechanical Engineers (1977). 

From Conference on the construction, commissioning and 
operation of advanced gas cooled reactors; London, UK (26 May 
1977). 

See CONF-7705113—. 

The basic design of the AGRs at Hinkley and Hunterston has 
been covered in a previous publications. This paper concentrates on 
major design problems which arose after the contracts has been 
placed and construction has commenced. The design areas covered 
are as follows: gas side corrosion; empty channel flow during 
refuelling; reactor shutdown sequences; gas circulators; fuel channel 
gag units; and boiler feed water economiser penetrations. 


40171 Commissioning and operating of Hinkley Point 'B’ AGR. 
McInerney, P.T. (Central Electricity Generating Board, Hinkley 
Point (UK)); Westerman, M. (Nuclear Power Co. (Risley) Ltd. 
(UK)). pp 47-55 of Conference on the construction, commissioning 
and operation of Advanced Gas-cooled Reactors, sponsored by the 
Nuclear Energy Group of The Institution of Mechanical Engineers 
and The British Nuclear Energy Society, Institution Headquarters, 
26-27 May 1977. London; Mechanical Engineering Pub. Ltd. for the 
Institution of Mechanical Engineers (1977). 

From Conference on the construction, commissioning and 
operation of advanced gas cooled reactors; London, UK (26 May 
1977). 

See CONF-7705113—. 

The introduction describes the means of co-ordinating and 
controlling the many groups involved in the station commissioning 
and also outlines the sequence of main testing events. The main 
sections are summarised as follows: (1) commissioning up to the 
stage of readiness for power raising. 


40172 Some problems encountered in the instillation of core and 
associated components for the Hartlepool and Heysham AGRs. 
McPhie, J.; Davies, D.T.L. (General Electric Co. Reactor Equip- 
ment Ltd., Whetstone (UK)). pp 15-20 of Conference on the con- 
struction, commissioning and operation of Advanced Gas-cooled 
Reactors, sponsored by the Nuclear Energy Group of The Institu- 
tion of Mechanical Engineers and The British Nuclear Energy 
Society, Institution Headquarters, 26-27 May 1977. London; Me- 
chanical Engineering Pub. Ltd. for the Institution of Mechanical 
Engineers (1977). 

From Conference on the construction, commissioning and 
— of advanced gas ccoled reactors; London, UK (26 May 

7). 

See CONF-7705113—. 

A brief outline is presented of the design emphasising those 
items that were not detailed in previous papers. The items covered 
include the core, core support and restraint structure, the ‘in-vessel’ 
parts of secondary shut down and tertiary shutdown systems, and 
fuel plug units. There has been a continuous development of engi- 
neering and -quality requirements for these items since the initial 
tender for Hartlepool in 1968. The method of incorporating these 
requirements in both manufacturing works and at site are described. 
The present method of controlling the quality and documentation 
through these stages will be presented. 
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40173 Construction of Hunterston 'B’ AGR. Pexton, A.F. (South 
of Scotland Electricity Board, Glasgow (UK)); Treherne, J.W. 
(Nuclear Power Co. (Risley) Ltd. (UK)). pp 109-124 of Conference 
on the construction, commissioning and operation of Advanced Gas- 
cooled Reactors, sponsored by the Nuclear Energy Group of The 
Institution of Mechanical Engineers and The British Nuclear Energy 
Society, Institution Headquarters, 26-27 May 1977. London; Me- 
chanical Engineering Pub. Ltd. for the Institution of Mechanical 
Engineers (1977). 

From Conference on the construction, commissioning and 
operation of advanced gas cooled reactors; London, UK (26 May 
1977). 


See CONF-7705113—. 

The contract for Hunterston 'B’ was placed in October 1967, 
with synchronising of the first unit planned for the end of 1972. By 
late 1970, despite extensive rearrangements to the construction pro- 
gramme, a serious delay was inevitable due to prototype problems 
particularly on components inside the reactor pressure vessel. In 
1972, the target output was reduced by almost 20% due to new 
corrosion data. Problems encountered during commissioning of gas 
circulators and fuel channel gag units then caused further delays. 
The first unit was synchronised on 6 February 1976, and the second 
unit on 31 March 1977. Early operating performance has been 
encouraging and if it continues Hunterston 'B’ will still prove an 
excellent investment for SSEB, despite the delays and derating. With 
hindsight it is clear that insufficient allowance was made at the 
outset for the advance in technology, b but the Hinkley and Hunter- 
ston design could now provide a base for natural development if 
further AGR’s are to be built. 


40174 Some design problems of the Hartlepool and Heysham 
AGRs. Walker, A.; Joyce, A.J. (Nuclear Power Co. (Whetstone) 
Ltd. (UK)). pp 7-13 of Conference on the construction, commission- 
ing and operation of Advanced Gas-cooled Reactors, sponsored by 
the Nuclear Energy Group of The Institution of Mechanical Engi- 
neers and The British Nuclear Energy Society, Institution Head- 
quarters, 26-27 May 1977. London; Mechanical Engineering Pub. 
Ltd. for the Institution of Mechanical Engineers (1977). 

From Conference on the construction, commissioning and 
operation of advanced gas cooled reactors; London, UK (26 May 
1977). 

See CONF-7705113—. 

The detailed realisation for manufacture and construction of 
the basic design of the Hartlepool and Heysham AGR’s has been 
attended by some challenging design problems. This paper describes 
some of these, together with the solutions eventually adopted. Exam- 
ples include the complete redesign of the boiler pod closures and the 
introduction of secondary and tertiary shut down systems to meet 
new safety criteria which were imposed after construction had 
started. The development of gas circulators in parallel with reactor 
components to achieve a satisfactory compatibility of acoustic envi- 
ronment is also described. 


40175 Construction and commissioning of the Hinkley Point 'B’ 
and Hunterston ‘B’ boilers. White, D.C.; Holmes, R.L. (Clarke 
Chapman - John Thompson Ltd., Gateshead (UK)). pp 97-107 of 
Conference on the construction, commissioning and operation of 
Advanced Gas-cooled Reactors, sponsored by the Nuclear Energy 
Group of The Institution of Mechanical Engineers and The British 
Nuclear Energy Society, Institution Headquarters, 26-27 May 1977. 
London; Mechanical Engineering Pub. Ltd. for the Institution of 
Mechanical Engineers (1977). 

From Conference on the construction, commissioning and 
operation of advanced gas cooled reactors; London, UK (26 May 
1977). 

See CONF-7705113—. 

Prior to construction and erection of the reactor boiler units, 
within the concrete pressure vessel, the units were received from the 
manufacturing works, and stored in clean and humidity controlled 
conditions. Because of the loading facilities into the reactor pressure 
vessel, a very precise erection procedure had to be adhered to. The 
activities associated with construction of feedwater inlet, superheater 
steam, and reheated steam inlet and outlet penetrations had to be 
programmed accordingly. By the very nature of the work load, the 
time scale involved, and the prime need to maintain the boiler unit 
materials free of deterioration from atmospheric corrosion after 
erection, early commissioning of storage systems were implemented; 
providing wet or dry storage conditions as dictated by the two 
Generating Boards. Pre-operational commissioning also covered the 
work of setting up all the steam and water controls, isolating valve 
systems and the automatic and sequence equipment associated with 
the feed water controls which are a major design feature of the once 
through boiler operation. 


40176 Radiation effects on heat transfer in reactor core and heat 
exchangers of HTGR. Mori, Y. (Tokyo Inst. of Tech.). pp 185-203 of 
Future energy production systems. Heat and mass transfer processes. 
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Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; 
Hemisphere Publishing Corp. (1976). 

A theoretical and experimental study of the effect of radiation 
between walls on heat transfer performance of duct flows of non- 
radiating gas such as helium is described from the standpoint to 
utilize nuclear heat at high temperatures for process applications. 
Laminar and turbulent flows in a duct simulating a coolant passage 
of the reactor core in HTGR and flows in counter and parallel-flow 
heat exchangers in its system are theoretically investigated. Two 
fundamental experiments in the temperature range of up to about 
900°C are cited and a comparison between the theoretical prediction 
and experimental results to show the radiation effect in heat ex- 
changers is dictated. 


40177 Mass transfer from bends of circular cross section to air. 
Achenbach, E. (Kernforschungsanlage, Juelich GmbH, Ger.). pp 
327-337 of Future energy production systems. Heat and mass trans- 
fer processes. Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washing- 
ton, DC; Hemisphere Publishing Corp. (1976). 

The total and local mass transfer from bends to a fluid have 
been measured. The method applied was naphthalene sublimation in 
air. The Reynolds number was varied over the range 4 x 10* < Re 
< 4x 10° The Schmidt number was Sc = 2.53. The total mass 
transfer coefficient within the bend is about 11 percent higher than 
for the straight pipe. Results of the local distribution of the mass 
transfer coefficient are presented and discussed with a view to the 
flow experiments. Additionally the effect of the bended flow on the 
mass transfer upstream and downstream of the bend has been consid- 
ered. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


40178 (CEGB-RD/B/N—3972) Pellet-cladding interactions and 
length changes in SGHWR fuel pins. Part 1. Fundamental equations. 
Dickson, I.K.; Roberts, G. (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.). Jul 1977. 16p. Dep. NTIS 
(US Sales Only), PC A02/MF AOl1. 

The length change which occur in SGHWR fuel pins during 
irradiation arise from a combination of irradiation growth in the 
cladding and a mechanical interaction between fuel and cladding. A 
system of equations is presented which describes the essential fea- 
tures of the pin lengthening mechanism in a form suitable for 
solution by a computer code. The equations given describe the 
effects of power changes on pellet dimensions, the interaction stress- 
es which results, and their effect on the cladding deformation rate. 
The most important feature of the model is the treatment of the 
deformation of the fuel pellet which is divided into three zones, 
symmetric about the pellet axis. The main simplifications in the 
model are that fission gas swelling is ignored, and that the initial fuel 
densification and pellet wheatsheafing are not treated in detail. 
There are no disposable parameters. 


40179 Materials requirements for Canada’s nuclear power pro- 
gram. Perryman, E.C.W. (Atomic Energy of Canada Ltd., Chalk 
River, Ontario. Chalk River Nuclear Labs.). CJM Bull.; 70: No. 787, 
156-163(Nov 1977). 

Materials research and development has played an important 
role in the commercial success of the CANDU-PHW nuclear reac- 
tor and in the production of heavy water. Both capital investment 
and energy conservation demand very high component reliability in 
such systems. The interactions among reliability, plant performance 
and economics will be discussed in relation to materials research and 
development. Likely materials requirements for the nuclear industry 
over the next twenty-five years will also be discussed. 


40180 Advantages of butterfly valves for power plants. Lapadat, 
J.T. (Fisher Controls Company of Canada, Ltd., Woodstock, Ontar- 
io). Mod. Power Eng.; 71: No. 9, 26-27(Sep 1977). 

Butterfly valves are increasingly used in nuclear power 
plants. They are used in CANDU reactors for class 2 and 3 service, 
to provide emergency and tight shutoff valves for all inlets and 
outlets of heat exchangers and all calandria penetrations. Guidelines 
for meeting nuclear power plant valve specifications are set out in 
ASME Section 3, Nuclear Power Plant Components. Some details 
of materials of construction, type of actuator, etc., for various classes 
of nuclear service are tabulated in the present article. The ‘fishtail’ 
butterfly valve is an improved design with reduced drag, as is 
illustrated and explained. 


40181 Power tubes: the pressurized tanks of the CANDU nuclear 
reactors. Ross-Ross, P.A. (AECL, Chalk River, Ont). IJngenieur 
(Montreal); 63: No. 322, 5-12(1977). (In French). 

Zirconium alloy power tubes were developed as a useful 
alternative to large steel pressurized tanks for the CANDU reactors. 
The problems related to the design, fabrication, and inspection of the 
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tubes were resolved fairly easily, owing to the very simple shape of 
the tubes. Highly valuable experience has been acquired with power 
tubes of operating in test reactors under the conditions of operation 
of power reactors. Inspection and destructive tests after irradiation 
confirmed the reliability of the design of the power tubes as pressur- 
ized tanks. The irradiation program demonstrated that a fast neutron 
flux increases creep and, in addition, is providing the data required 
for taking into account creep deformation during the lifetime of the 
reactor. 


40182 Research carried out at the Ecole Polytechnique on the 
behavior of pressurized tanks. Biron, A. Ingenieur (Montreal); 63: No. 
322, 23-29(1977). (In French). 

The results of studies of a model heat exchanger for the 
Canadian CANDU nuclear reactor are reviewed from the standpoint 
of their relevance to pressurized tanks in general. The studies per- 
formed dealt with material fatigue (in icular, comulative 
damage), the behavior of the fittings, an experimental analysis having 
application to the behavior of the tube cladding under asymmetrical 
loading, an analysis of the stresses generated around the supports, 
and a study by limit analysis of the intersections of thin shells under 
pressure. 23 refs. 


40183 Radiation damage to and fatigue evaluation of reactor end 
fittings. Mukherjee, B. Ont. Hydro Res. Q.; 29: No. 1, 21-25(1977). 

Linear elastic fracture mechanics has been used to perform a 
fatigue evaluation of a CANDU reactor end fitting. An intial hypo- 
thetical flaw shape was assumed at a critical part of the end fitting. 
The effect of residual stress on the fatigue crack growth was 
accounted for through a growth-rate model which had both range of 
stress intensity and maximum stress intensity as its parameters. The 
analysis showed that the fatigue crack growth during the estimated 
life of a reactor is negligible. 10 refs. 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 40279, 40349, 40352, 40388, 
40389, 40390, 40391, 40392, 40397, 40401, 40403, 40405, 40406, 
40407, 40408, 40409, 40410, 40414, 40415, 40427, 40428, 40429, 
40434, 40435, 40437, 40438, 40439, 40452, 40456, 40460, 40462, 
40464, 40577, 40655, 40744 


40184 (ANL—77-76) Analysis of EBR-II low-power dosimetry 
run 78C, Franklin, F.C.; Ebersole, E.R.; Heinrich, R.R. (Argonne 
National Lab., Ill. (USA)). Dec 1977. Contract W-31-109-ENG-38. 
49p. . 

This report compares calculated reaction rates based on neu- 
tron-transport calculations in RZ and XY geometries with measured 
values from a low- “power dosimetry test in EBR-II. Axial distribu- 
tions of 7*>U and ***U fission rates and 7°*U capture rate are given 
for various radial locations along the length of the core and the axial 
reflectors, and along the length of the radial steel reflectors. Reac- 
tion rates, primarily at the reactor midplane, are given for a number 
of fission and capture reactions. The analytical RZ- and XY-geome- 
try models used for the neutronics calculations are described. 


40185 (ANL-CT—78-22) Finite-element solution of added mass 
and damping of oscillating rods in viscous fluids. Yang, C.I.; Moran, 
T.J. (Argonne National Lab., Ill. (USA)). Feb 1978. Contract W-31- 
109-ENG-38. 20p. Dep. NTIS, PC A02/MF AO1. 

A finite element analysis is presented for the cylindrical rods 
oscillating periodically in an incompressible viscous fluid. A system 
of discretized equation is obtained from the appropriate Navier- 
Stokes and continuity equations through Galerkin’s process. The 
basic unknowns are velocity and pressure. A mixed interpolation 
method is used. The added mass and viscous damping coefficients 
which characterize the fluid reaction force due to the rods oscilla- 
tion can be obtained through a line integration of stress and pressure 
around the circumference of the rods. For the special case of a 
cylindrical rod oscillating in a viscous fluid enclosed by a rigid, 
concentric cylindrical shell, the finite element solution agrees well 
with the analytical closed form solution, which, in turn, has been 
verified experimentally. 


40186 (ANL-CT—78-27) Critical heat flux data with stress cal- 
culations in an LMFBR steam generator tube. France, D.M.; Chiang, 
T.; Carlson, R.D.; Priemer, R.; Minkowycz, W.J. (Argonne National 
Lab., Ill. (USA)). Apr 1978. Contract W-31-109-ENG-38. 52p. . 
Measured and calculated results of critical heat flux tests are 
presented from 406 experiments conducted in the ANL Steam 
Generator Test Facility. A full scale LMFBR steam generator tube 
was employed as the test section with an inside diameter = 10 mm, 
heated length = 13.1 m, and material = 21/4 Cr—1 Mo steel. Water 
was circulated vertically upwards through the tube and was heated 
by sodium flowing counter-current in a surrounding annulus. Com- 
plete parametric results are presented for all tests, and additional 
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measured and calculated results are included for thermal fluctuations 
and thermal stresses in the tube wall adjacent to the transition 
boiling region for 139 of the tests. 


pe pa (COO—2245-53) Coolant mixing in LMFBR rod bundles 
and outlet plenum mixing transients. Progress report, June 1, 1977— 

August 31, 1977. Todreas, N.E.; Golay, M.W.; Wolf, L. (Massachu- 
setts Inst. ‘of Tech., Cambridge (USA). Dept. "of Nuclear Engineer- 
ing). 1977. Contract EY- 76-5-02- 2245. 32p. NTIS, MF AOl. 

Portions of document are illegible. 

Information is presented concerning coolant mixing in bundle 
geometries of wrapped and bare rods, mixing in subchannel geome- 
try of bare rods, and LMFBR outlet plenum flow mixing. 


40188 (COO—2245-60) Coolant mixing in LMFBR rod bundles 
and outlet plenum mixing transients. Progress report, September 1, 
1977—November 30, 1977. Todres, N.E.; Golay, M.W.; Wolf, L. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Nuclear 
Engineering). 1977. Contract EY-76-S-02-2245. 53p. Dep. NTIS, PC 
A04/MF A0O1. 

Progress in studies on LMFBR hydrodynamics is summarized 
under the following task headings: bundle geometry (wrapped and 
bare rods), subchannel geometry (bare rods) outlet plenum flow 
mixing, and theoretical determination of local temperature fields in 
fuel rod bundles. 


40189 (ECN—21) Transient tube burst tests on fast reactor fuel 

cladding. Kwast, H. (Stichting Energieonderzoek Centrum Neder- 
land, Petten). Jul 1977. 80p. Dep. NTIS (US Sales Only), PC A05/ 
MF AOl. 


Experimental results of transienst tube burst tests on tubing of 
three different austenitic stainless steels, Werkstoff no. 1.4970 (Sand- 
vik 12R72HV), 1.4981 and 1.4988 (DIN classification), are reported. 
The tubing geometry is representative for the canning of the sodium 
cooled fast reactor SNR-300. The internal tube pressure ranged from 
30 to 120 Kg/cm?. The heating rate was varied from 27 to 110degC/ 
sec. Up to a heating rate of about 70degC/sec the failure tempera- 
tures can be reasonable well predicted by a secondary creep relation. 
The failure temperature of 1.4970 tubing is strongly influenced by 
the heating rate. This is much less the case for 1.4981 and 1.4988 
tubing. The failure strains of the three tubings depend largely on 
failure temperature and except for material 1.4981, also on heating 
rate. Three different failure modes have been observed. 


40190 (EURFNR—1421) Design, irradiation and post-irradia- 
tion examination of Na-bonded (U,Pu)C fuel rods of the test group 
Mol 15. Steiner, H.; Freund, D.; Jacobi, O.; Weimar, P. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Material- und 
Festkoerperforschung). Jan 1978. 169p. Dep. NTIS, PC A08/MF 
AO}. 

The Mol 15 experiment entails the irradiation of four fuel rod 
samples with UC/PuC fuel with various MzCs proportions under Na 
bonding. In order to be able to make judgments among them on the 
development potential of fuel variants, it was necessary to get 
comparable irradiation results, which could be optimally realized in 
so-called “integrated” experiments: In an irradiation capsule, 4 short 
rods were tested under practically identical irradiation conditions. In 
order to obtain high burn-ups in a comparatively short time span, 
fuel rods with a small fuel rod diameter of 5.6 mm were used. A 
detailed description of this experiment is given in the present report. 
In addition to a representation of the design and the specification, 
the manufacture of the test samples, the course of the irradiation, as 
well as the non-destructive and destructive post-investigation are 
documented. Finally, the fuel swelling, the fuel structure which 
arises, and the Pu-redistribution are discussed in comparison with 
previous experiments. 


40191 (GA- ag og Reliability analysis of the residual heat 
removal systems for a 300 MW(e) GCFR. Kelly, A.P. Jr.; Taniguchi, 
T. (General Atomic Co., San Diego, Calif. (USA)). Jan 1978. Con- 
tract EY-76-C-03-0167-023. 200p. Dep. NTIS, PC A09/MF AOI. 

The report represents a summary or work accomplished as 
part of a Department of Energy (DOE) funded program of safety 
studies for the gas-cooled fast breeder reactor (GCFR). The work 
involved an analysis of the reliability of the residual heat removal 
(RHR) systems for a 300 MW(e) GCFR demonstration plant design. 
Qualitative and quantitative reliability techniques were employed to 
critique the conceptual designs of the RHR systems and support 
systems under various operation assumptions, to indicate areas in 
which the reliability might be improved or for which closer analysis 
might be desirable. It is concluded that, in principle, the two 
independent RHR systems employed in the GCFR design are capa- 
ble of meeting a design objective of failure of less than 10~® per 
reactor year but that support systems envisioned for the current 
design would i not adequately support such an objective. 
Other areas relating to the adequacy of RHR system diversity are 
also identified where closer analysis is warranted. 
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40192 (GA-A—14771) Gas-cooled fast breeder reactor. Quarter- 
ly progress report, November 1, 1977—January 31, 1978. (General 
Atomic Co., San Diego, Calif. (USA)). Feb 1978. Contract EY-76-C- 
03-0167-023. 268p. Dep. NTIS, PC A12/MF AOl1. 

Progress is summarized in the areas of development of GCFR 
fuel, blanket, and control assemblies; development of the pressure 
equalization system for GCFR fuel; out-of-pile loop facility test 
programs; fuels and materials development; fuel, blanket, and control 
rod analyses and development; nuclear analysis and reactor physics 
for GCFR core design; shielding requirements for the GCFR; reac- 
tor engineering to assess the thermal, hydraulic, and structural 
performance of the core and the core support structure; plant 
systems control; systems engineering; development of reactor com- 
ponents; development of a helium circulator test facility; reactor 
safety, environment, and risk analyses, including planning and sup- 
port of an in-pile and out-of-pile safety test program; and develop- 
ment of a reliability data bank. 


40193 (GA-A—14856) GCFR alternative design study. (General 
Atomic Co., San Diego, Calif. (USA)). Feb 1978. Contract EY-76-C- 
03-0167-023. 369p. Dep. NTIS, PC A16/MF AOl1. 

This report includes conceptual designs and an evaluation of 
alternatives for an NSSS configuration and components in the con- 
text of their feasibility for and justification for applicability to the 
300 MW(e) GCFR demonstration plant and larger commercial 

lants. One objective has been to develop designs utilizing estab- 
fis hed LWR, LMFBR, and gas-cooled reactor technology. The 
study was based on a nonintegrated NSSS configuration incorporat- 
ing a PCRV with steel vessels for the steam generators and auxiliary 
loops. The concept design and preliminary analyses included studies 
of such features as a hot liner application for the PCRV, upflow and 
downflow core designs, consideration of flooding for refueling and 
inspection, inspection of liners and thermal barriers, wet and dry 
refueling, shielding and system activation, and fuel cycle systems. A 
preliminary systems analysis is included regarding the feasibility of 
developing the design to achieve natural circulation for residual heat 
removal in the event of total loss of forced cooling. A safety and 
licensing assessment of the alternative design concepts is also includ- 
ed, and conclusions and recommendations resulting from these eval- 
uations are presented. 


40194 (GEFR—00255) LMFBR refueling force limits criteria, 
testing and evaluation. Fox, J.N. (General Electric Co., Sunnyvale, 
Calif. (USA). Fast Breeder Reactor Dept.). Sep 1977. Contract EY- 
76-C-03-0893-031. 54p. . 

This report develops criteria for refueling force limits by 
means of analysis and testing. These criteria are applied to a CRBRP 
refueling model to assess the practicality of the criteria and to 
provide an example application of their usage. It was determined 
that refueling force limits should be based on not exceeding core 
component damaging lateral loads with the axial structural limits and 
the refueling equipment designed to meet or exceed the correspond- 
ing refueling force limits. A damaging lateral load is defined as a 
lateral load that would result in load pad galling, duct wall galling, 
transfer of metal to the nosepiece liner or permanent distortion of the 
receptacle liner. The corresponding lateral load limits have been 
established for prototypical materials and geometries. 


40195 (GEFR—00295) Data-based evaluation of thermal per- 
formance mechanisms in mixed-oxide fuel pins. Vaidyanathan, S.; 
McCarthy, W.H.; Hilbert, R.F. (General Electric Co., Sunnyvale, 
Calif. (USA). Fast Breeder Reactor Dept.). Sep 1977. Contract EY- 
76-C-03-0893-031. 75p. . 

Evaluations of data from GE F-20 experiment indicate that 
the thermal performance of mixed oxide fuel can be broadly classi- 
fied into two regimes: early life thermal performance and high 
burnup thermal performance. During early life operation (less than 
1% burnup) the power to incipient melt of fresh fuel is greatly 
increased by the processes of fuel restructuring and fuel cladding 
gap closure. The power to melt of fresh fuel immediately after 
startup is in the range of 16—17 kW/ft. Subsequent to restructuring 
and gap closure processes which happen within 1% burnup provided 
the power level is sufficiently high, the power to melt increases to 
20—22 kW/ft. If, however, the operating power levels are low (less 
than approximately 10 kW/ft) this increase does not take place. At 
high burnup (>5%), the F-20 data indicate a loss of thermal per- 
formance. Pins that operated at high power levels and underwent 
early life restructuring values exhibit incipient power to melt values 
in the 15—16 kW/ft range at high burnup. The power to melt of pins 
that operated at low powers and which did not undergo early life 
restructuring is decreased to 12.5—14 kW/ft. This decrease in power 
to melt is thought to arise as a result of decreased fuel thermal 
conductivity at -¥ burnup. Thermal performance maps have been 
generated for each of these regimes. Based on preliminary evalua- 
tions that suggest the fuel conductivity at high burnup to be 2 
function of initial fuel density, it is recommended that pins be 
designed with the highest practical fuel density. With the aid of the 
high burnup thermal performance map, confirming evidence for the 
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proposed models has been obtained from experimental irradiations 
that were not specifically designed to be power to melt experiments. 


40196 (GEFR—00305) Irradiation and post-irradiation examina- 
tion data from selected F9 and F5 test pins. Gatus, L.A.; Hilbert, R.F. 
(General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reac- 
tor Dept.). Nov 1977. Contract EY-76-C-03-0893-031. 12 Ip. . 

This document presents the design, operating parameters, and 
post-irradiation examination results from four mixed-oxide fuel pins 
from the GE F9 and F% test series that were irradiated in EBR-II. 
Examination of pins from the F9 series, which cover burnups up to 
19 atom %, continuing at LASL. This report covers the F9 and F5 
pins for which post-irradiation data became available for reporting 
during FY 1977. 


40197 (GEFR—00321) Terminal examination of the F9E and 
F9F EBR-II grid-spaced fuel assemblies. (General Electric Co., 
Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Feb 1978. 
Contract EY-76-C-03-0893-031. 71p. . 

The F9E assembly of 37 pins was loaded into EBR-II in July 
1972 and completed its burnup after 17,000 hours of reactor oper- 
ation in February 1975. The F9E experiment achieved a burnup of 
11.8 atom % peak in the lead pin. The F9E experiment was designed 
to simulate high fluence mechanical interaction between fuel pin and 
grid spacer. The F9E accomplished its objective by using annealed 
Type-316 stainless steel rather than cold-worked stainless steel for 
fabrication of the duct, fuel pin cladding, and grid spacers. This 
allowed the experiment to obtain high relative pin-to-grid swelling 
on a shortened low fluence time scale. The F9E fuel pins were 
supported by two types of grid spacers: (a) the main support of six 
“full” grids at 6-inch intervals and (b) three “staggered” grids at 3- 
inch intervals. Three months after insertion of the F9E experiment, 
in October 1972, the 37-pin F9F experiment was placed in EBR-II. 
The F9F experiment achieved a burnup of 12 atom % in the lead pin 
after approximately 20,000 hours of EBR-II operation. The F9F 
experiment was designed to simulate high fluence mechanical inter- 
action between the fuel pin bundle and the duct. To achieve the 
desired bundle-to-duct interaction, an increased spacing was used 
between the edge fuel pins and the duct wall. The increased edge 
distance resulted in an overcooled duct relative to the fuel pins and 
grids. In this way, high beam-to-duct and pin-to-duct relative 
growths were obtained. The structural material used for the fuel 
pins, grid spacers, and the duct was 20% cold-worked Type-316 
stainless steel. The staggered grid concept was used almost exclu- 
sively in the F9F experiment but for two full grids and a single 
tabless grid placed near the top of the fuel pins. The success of these 
experiments provide a high level of confidence that the planned grid- 
spaced experiments in FFTF will be successful, and that burnups in 
excess of 100,000 MWd/Te are achievable. 


40198 (GEFR—00347) Updated analysis of the ZPPR-7 critical 
experiments: phases A, B, and C. Hartman, A.K.; Kujawski, E 
(General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reac- 
tor Dept.). Feb 1978. Contract EY-76-C-03-0789-031. 87p. . 

The ZPPR-7 experimental program involved a study of sev- 
eral tightly coupled heterogeneous cores at various points in life. 
One of the objeciives of the program was to evaluate the accuracy 
of analytical methods for predicting the nuclear behavior of hetero- 
geneous cores. In the present work a number of measurements taken 
in Phases A, B, and C were reanalyzed using ENDF/B-IV data, and 
the emphasis was on investigating the sensitivity of the predictions to 
the nuclear data, data processing and neutronics methods. Calcula- 
tions for criticality, neutron reaction rate distributions, control rod 
worth, and sodium void worth are reported. Changes in data and 
data processing were found to be important and to impact differently 
on homogeneous and heterogeneous cores. Transport corrections are 
important for criticality and control rod worth predictions in hetero- 
geneous cores. Mesh effects are especially significant for control rod 
worth calculated with diffusion theory. Criticality is generally un- 
derpredicted by 1.0 to 1.5%. Transport corrections for Phase B are 
0.43% Ak/k. The average (C/E) for the control rod worth in Phases 
B and C using four meshes per drawer and transport theory is 0.96, 
while using one mesh per drawer and diffusion theory the average 
(C/E) for the control worth is 0.91. The present analysis indicates 
the need for accurate cross sections and refined neutronics methods 
when analyzing heterogeneous cores. The general conclusion is that 
the nuclear performance of heterogeneous cores can be predicted 
with an accuracy consistent with homogeneous cores when due care 
is given to the analysis. The calculated parameters for Phase C, 
however, are in better agreement with the measurements than those 
for Phase B, which is indicative of the greater difficulties in accu- 
rately predicting heterogeneous cores. Remaining discrepancies 
appear to be consistent with the uncertainty in the nuclear data. 


40199 _. (GEFR—00348) Heat treatment for 2-1/4Cr-1Mo for ap- 
plication to sodium heated steam generators. Spalaris, C.N.; Roy, P.; 
Ring, P.J.; Pizzo, P.P.; Hampton, L.V. (General Electric Co., 
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Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Feb 1978. 
Contract EY-76-C-03-0893-031. 17p. . 

The reason is summarized for selecting the isothermal and full 
anneal heat treatments for 2'/,Cr-1Mo. Supportive data which have 
been accumulating as a result of DOE-sponsored base development 
programs, foreign experiments, as well as recent wrought product 
fabrication by commercial vendors, indicate that decisions made in 
mid-1974 regarding heat treatment selection were justified. 


40200 (GEFR—10028-65) Core engineering. Sixty-fifth quarter- 
ly report, November 1977—January 1978. (General Electric Co., 
Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Feb 1978. 
Contract EY-76-03-0893-031. 27p. . 

Progress is described. Effective October 1, 1976, the Grid- 
Spacer Driver Assembly and Wire-Wrap Assembly Engineering 
Programs were combined into a single task entitled "Fuel Assembly 
Engineering.” Similarly, the Core Component Structural Design 
Criteria and Probabilistic Design Criteria were combined into a 
single program entitled "Core Component Design and Analysis.” 


40201 (GEFR—14031-14) Core restraint engineering. Four- 
teenth quarterly report, November 1977—January 1978. (General 
Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). 
Feb 1978. Contract EY-76-C-03-0893-031. 17p. . 

The objective of the work reported is to develop, in conjunc- 
tion with other members of the National Core Restraint Develop- 
ment Program, the design guidelines and the corresponding technol- 
ogy acquired to design LMFBR core restraint systems and to 
support applicable licensing processes. Progress during the reporting 
period is described for subtasks related to refueling force evaluation 
and test, instrumented simulated fuel assemblies, core restraint tran- 
sient analysis, in-reactor monitoring, advanced core restraint studies, 
and seismic evaluation. 


40202 (GEFR—14074-8) Cooperative nuclear data and methods 
development. Eighth quarterly report, October—December 1977. 
(General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reac- 
tor Dept.). Jan 1978. Contract EY-76-C-03-0893-031. 44p. . 

The Phase I Reviews of U-238, Cf-249, Cf-250 and Cf-251 as 
evaluated for Version V of ENDF/B have been completed. The 
recommended Pu-239 data for ENDF/B-V has been tested for a fast 
critical assembly to determine the effects of the changes with respect 
to ENDF/B-IV. Calculations for several fast CSEWG benchmarks 
have been performed using ENDF/B-IV data and the latest version 
of the data processing code TDOWN. The second LCCEWG 
benchmark, which is the sodium voiding of a large homogeneous fast 
reactor, has been analyzed. The results for the 21- and 4-energy 
group calculations are reported. A survey of the literature on 
actinide partitioning and actinide burnup has been carried out. 


40203 (GEFR-SP—064) Large electromagnetic pumps. Kilman, 
G.B. (General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder 
Reactor Dept.). 1976. Contract EY-76-C-03-0893-017. 24p. Dep. 
NTIS, PC A02/MF AO1. 

The development of large electromagnetic pumps for the 
liquid metal heat transfer systems of fission reactors has progressed 
for a number of years. Such pumps are now planned for fusion 
reactors and solar plants as well. The Einstein-Szilard (annular) 
pump has been selected as the preferred configuration. Some of the 
reasons that electromagnetic pumps may be preferred over mechani- 
cal pumps and why the annular configuration was selected are 
discussed. A detailed electromagnetic analysis of the annular pump, 
based on slug flow, is presented. The analysis is then used to explore 
the implications of large size and power on considerations of electro- 
magnetic skin effect, geometric skin effect and the cylindrical geom- 
etry. 


40204 (HEDL-TI—45-LME-006) Experimental results of 
sodium-water reaction test No. 1 in LLTR. Leppard, J.A.; Neely, 
H.H. (Liquid Metal Engineering Center, Canoga Park, Calif. 
(USA)). 15 Dec 1976. Contract EY-76-C-03-0700. 540p. . 

Sodium-Water Reaction Test No. 1 (SWR-1), the first test 
conducted in the Large-Leak Test Rig (LLTR), is described. The 
test consisted of intentionally producing a double-ended guillotine 
rupture of a tube in the Atomics International Modular Steam 
Generator, which had been modified for large-leak testing subse- 
quent to performance tests in the Sodium Components Test installa- 
tion. Results of post-test inspections of the test steam generator are 
discussed. Graphical displays of test data, which are to be used to 
validate or modify analytical techniques for predicting large-leak 
effects, are presented. 


40205 (HEDL-TI-LME—012) 


Experimental _results of 
Sodium—Water Reaction Tests Nos. 4 and 5 in LLTR. Miller, A.E.; 
Neely, H.H. (Liquid Metal Engineering Center, Canoga Park, Calif. 
(USA)). 10 Nov 1977. Contract EY-76-C-03-0700. 815p. . 
Computer-generated plots of transient data obtained during 
the fourth and fifth (SWR-4 and -5) sodium-water reaction tests and 
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observations made following the tests are presented. As in previous 
tests of Series I, double-ended guillotine ruptures were produced in a 
water tube of the Atomics International Modular Steam Generator 
(AI-MSG). Tube rupture was located in the horizontal section 1.75 
in. from the upper tube-sheet for each test. Superheated steam at 
approximately 700°F and 1900 psig was supplied for injection at tube 
rupture in SWR-4; whereas, high-pressure nitrogen was injected in 
SWR-S. Comparison of peak pressure data from the two tests shows 
similarity that may indicate system water pressure determines peak 
pressure. 


40206 (HEDL-TME—77-99) Intermediate scale sodium-con- 
crete reaction tests. Hassberger, J.A. (Hanford Engineering Develop- 
ment Lab., Richland, Wash. (USA)). Mar 1978. Contract EY-76-C- 
14-2170. 160p. . 

Twelve intermediate scale, sodium-concrete reaction tests 
have been completed. These tests involve spilling hot (1250 to 
1600°F, 677 to 871°C) sodium onto | ft* (0.028 m*) specimens of 
magnetite or limestone concretes. The resulting reactions were al- 
lowed to continue for from 2 to 24 hours, at which time the sodium 
was decanted from the test article. Included are discussions of the 
observed penetration depths, chemical analyses of the reaction prod- 
ucts, characterization of the evolved gasses and a brief summary of 
laboratory scale experiments performed earlier. 


40207 (HEDL-TME—77-102) High Temperature Liner Feature 
Test, FT-3. Simmons, L.D.; Wierman, R.W.; Jensen, R.L. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). Feb 1978. 
Contract EY-76-C-14-2170. 76p. . 

The High Temperature Liner Feature Test, FT-3, was de- 
signed to test the adequacy of one wall design for breeder reactor 
cavity or equipment cell liners to sustain the rapid heating from an 
accidental liquid metal coolant spill without failure or leakage. A 
segment of a cylindrical wall, with steel liner plate welded to steel 
structure embedded in the structural concrete, was heated rapidly by 
radiant heaters. The liner plate buckled early in the test so that 
stresses in the liner were limited to the magnitude required to cause 
buckling, and no liner or structural failure occurred. The rapid 
heating caused extensive shallow fracturing in the concrete directly 
behind the liner plate, but this was judged to have no adverse 
consequences and did not affect the integrity of the liner. 


40208 (IAEA-SM—225/24) Design of the Clinch River Breeder 
Reactor steam generators. Lillic, A.F. (Atomics International Div., 
Canoga Park, Calif. (USA)). 1978. Contract EY-76-C-03-1142. 20p. 
(CONF-780407—2). Dep. NTIS, PC A02/MF AO1. 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The design features of the U.S. Clinch River Breeder Reactor 
Steam Generators are presented. The steam generator system ar- 
rangement and the design requirements for the units themselves are 
discussed. Special design features are discussed in some detail, and a 
summary of the supporting developments tests which have con- 
firmed the steam generator design is presented. 


40209 (IWGFR—%, pp 62-67) Analogy of water as compared to 
sodium in cavitation. Bisci, R.; Courbiere, P. (CEA Centre d'Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-les-Durance (France). 
Dept. des Reacteurs a Neutrons Rapides). Jun 1976. 

From Specialist meeting on cavitation in sodium and studies 
of analogy with water as compared to sodium; Cadarache, France 
(12 Apr 1976). 

In Specialists meeting on cavitation in sodium and studies of 
analogy with water as compared to sodium, Cadarache, France, 
April 12-16, 1976. Summary report. 

After outlining the major aspects of the cavitation research 
and test program undertaken by the CEA(3) (survey of the param- 
eters defining the onset of cavitation in water and sodium flow, and 
the consequences of operstion under sustained cavitating conditions 
on sodium reactor structural components), this paper describes the 
test and measuring equipment that has been developed for such 
studies. The results of the initial tests in water and in sodium using a 
thin 20 mm dia.orifices plate, are then presented. Except for uncer- 
tainties about the measurements themselves, the cavitation threshold 
values in cold water and in sodium at temperatures above 400°C has 
shown rather good concordance. Testing is currently in progress to 
confirm these findings. (1) EEC engineer assigned to DRNR/SEDC, 
(2) CEA engineer (DRNR/STRS), (3) French Atomic Energy Com- 
mision. 


40210 (IWGFR—9, g 46-57) Survey of LMFBR cavitation 


in the U.S.A. , Y.S.; Huebotter, P.R. (Argonne Na- 
tional Lab., Ill. (USA)); Hopenfeld, J. (Energy Research and Devel- 
opment Administration, Washington, D.C. (USA). Div. of Reactor 
Research and Development). Jun 1976. ; 


ERA VOL. 3, NO. 17 


From Specialist meeting on cavitation in sodium and studies 
of analogy with water as compared to sodium; Cadarache, France 
(12 Apr 1976). 

In Specialists meeting on cavitation in sodium and studies of 
analogy with water as compared to sodium, Cadarache, France, 
April 12-16, 1976. Summary report. 

Several experimental programmes of a basic and applied 
nature were established in the USA in order to develop guidelines to 
ensure design and operation of LMFBR hydraulic components free 
from cavitation and/or cavitation damage. As of March 1976, most 
of these experimental programs are still in progress. Each pro- 
gramme is briefly described. The available interium data are present- 
ed. References that are relevant are provided. 


40211 (IWGFR—9, pp 33-41) Onset of cavitation in pressure 
dropping devices in water and sodium. Collinson, A.E. (UKAEA). 
un 1976. 

From Specialist meeting on cavitation in sodium and studies 
of analogy with water as compared to sodium; Cadarache, France 
(12 Apr 1976). 

In Specialists meeting on cavitation in sodium and studies of 
analogy with water as compared to sodium, Cadarache, France, 
April 12-16, 1976. Summary report. 

It is necessary to develop pressure dropping devices for the 
control of flow in LMFBR sub-assemblies and other components in 
and around the core. It is generally required that these devices 
should have a high flow rate, high pressure loss, occupy a very 
limited space and not be prone to cavitation. If it is intended to 
detect coolant boiling acoustically then it is important that there 
should be no cavitation noise background which would result in 
reduced sensitivity of the boiling noise monitor. This paper describes 
a series of tests conducted in water and sodium for the development 
of cavitation noise-free pressure dropping components for PFR. 
Initial tests were conducted on single ISA nozzles, being followed 
by the more practical multi-hole nozzle plates and wire meshes. 
Tests of a plug in a cylindrical bush are described as an example of a 
sealing unit with an annular gap. 


40212 (IWGFR—%, pp 67-75) Cavitation experiments at butter- 
fly valves in water and in sodium at 850K. Mendte, K.; Klemm, J. 
(Internationale Atomreaktorbau G.m.b.H. (INTERATOM), Bens- 
berg/Koeln (Germany, F.R.)). Jun 1976. 

From Specialist meeting on cavitation in sodium and studies 
of analogy with water as compared to sodium; Cadarache, France 
(12 Apr 1976). 

In Specialists meeting on cavitation in sodium and studies of 
analogy with water as compared to sodium, Cadarache, France, 
April 12-16, 1976. Summary report. 

Throttling valves fabricated by Gebrueder Adams, Bochum 
will be installed in the SNR-300 plant, serving as flow control 
devices during postscram operation. Valves of the same type were 
used in the pump test facility at INTERATOM (APB) to throttle 
down the sodium pump head. This test loop was to demonstrate at 
the same time that the prototype SNR valves could withstand the 
design conditions (flow and temperature) during endurance tests. To 
optimize the pump test facility design, a 350mm diameter valve was 
tested in water under cavitational conditions. With the aid of calcu- 
lational method described herein, the hydraulic kinetic relationships 
of the throttled flow could predict the influences leading to cavita- 
tion. The results of the calculational model showed close agreement 
with that, actually incurred during visual observations. Valves of the 
same type and in 350mm as well as in 600mm diameter sizes were 
again cavitation tested in sodium. the cavitational bubbles. b) The 
primary function of these valves in the test loop APB is to dissipate 
the pressure head of the pump being tested. Through energy dissipa- 
tion across the valves, they become strong sources of noise genera- 
tion, in broad-band frequency levels at these locations up to a factor 
50 larger than those at the pump. The cavitation dependent vaporiz- 
ing noise, developed by incipient cavitation, was, inspite of back- 
ground noise, measurable. Similar to that for the water test runs, 
incipient cavitation was detected at the valves when the correspond- 
ing sigma worths were between 0.15 to 0.20. 


40213 (IWGFR—4%, pp 57-62) Actual status of sodium cavitation 
studies in Japan. Yamamoto, K. (Power Reactor and Nuclear Fuel 
Development Corp., Tokyo (Japan)); Kamiyama, S.; Hashimoto, H. 
(Tohoku Univ., Sendai (Japan). Inst. of High Speed Mechanics); 
Mochizuki, K.; Nakai, Y.; Ishibashi, E.; Tamaoki, T. Jun 1976. 

From Specialist meeting on cavitation in sodium and studies 
of analogy with water as compared to sodium; Cadarache, France 
(12 Apr 1976). 

In Specialists meeting on cavitation in sodium and studies of 
analogy with water as compared to sodium, Cadarache, France, 
April 12-16, 1976. Summary report. 

A cavitation test has been conducted on some components of 
the fast experimental reactor JOYO. Design is in progress for- the 
fast proto-type reactor MONJU. Deliberate consideration has been 
taken against cavitation as this reactor will be operated under 





SEPT. 15, 1978 


severer service conditions than that of JOYO. A cavitation test of 
entrance nozzles of MONJU fuel subassemblies was performed in 
water. In order to obtain design data a program of cavitation tests is 
planned. 


40214 (IWGFR—22) Properties of primary circuit structural 
materials including environmental effects. (International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Fast Reactors). Dec 1977. 238p. (CONF-771052—). Dep. NTIS (US 
Sales Only), PC Al1/MF AO1. 

From International working group on fast reactors (IAEA/ 
IWGFR) specialists meeting; Bensburg, F.R. Germany (17 Oct 
1977). 

Summaries are presented of thirty-one papers dealing with 
structural materials behavior in LMFBR primary coolant circuits. 
(DG) 


40215 (KFK—2472) Heat transmission during startup in carbide 
fuel rods provided with average to large fabrication gaps. Steiner, H. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Ma- 
terial- und Festkoerperforschung; Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Projekt Schneller Brueter). Jun 1977. 14p. (In 
German). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

The influence was investigated of different geometry effects 
on the temperature distribution in helium bonded carbide fuel pins. 
For this purpose the heat conduction equation was solved using the 
development of the Fourier-series. Models were set up to describe 
concentric, excentric and stacked arrangements of pellets not 
cracked as well as pellet cracking followed by the displacement of 
pellet fractions towards the cladding. It appeared that the heat 
transmission coefficients, determined experimentally during startup, 
can be explained solely by the latter effect. The fact that this effect 
has not been taken into account is the cause of the discrepancy 
between the experimental results and the predictions by the GAPRS 
heat transmission model based on a concentric pellet not cracked. 


40216 Fast reactor and the plutonium fuel cycle. Marsham, T.N. 
pp 179-216 of Nuclear power and the energy future. A Royal 
Institution forum. London; Symposium Press (1977). 

From Forum on nuclear power and the energy future; 
London, UK (11 Oct 1977). 

See CONF-7710122—. 

The subject is considered under the following headings: intro- 
duction; the role of the fast reactor (world energy situation, the role 
of electricity, world uranium situation, the UK situation, UK de- 
mands, overall economics); status of fast reactor system technology 
(the nuclear plant, the fast reactor fuel cycle, irradiated fuel han- 
dling, chemical reprocessing, fuel fabrication, waste management); 
safety (including terrorist activity); overall conclusions and the 
future programme. 


40217 (LMEC-TDR—78-4) AI Subscale Inducer Test Article: 
first and second 300 hour endurance tests. McDowell, M.W. (Liquid 
Metal Engineering Center, Canoga Park, Calif. (USA)). 14 Feb 1978. 
Contract EY-76-C-03-0700. 4Ip. . 

This report covers the results and associated incidents from 
the testing of the AI Subscale Inducer Test Article between Septem- 
ber 1977 and January 7, 1978. Testing was performed in 750°F 
sodium at LMEC’s Small Component Test Loop (SCTL). The tests 
conducted during this period were two 300 hour endurance runs. 
Test conditions were the same for each endurance run. Operation 
was performed near design speed with Q/N between .80 and .90 and 
NPSH between 16 and 18 feet. The pump was installed in the facility 
before each test and removed after each test. 


40218 (LMEC-TDR—738-5) Stresscoat test of 6-inch pipe clamp 
in TTF. Roilins, C.T. (Liquid Metal Engineering Center, Canoga 
Park, Calif. (USA)). 15 Feb 1978. Contract EY-76-C-03-0700. 47p. . 
This report describes the Stresscoat evaluation of the stress 
distribution in the clamp and adjacent pipe when subjected to clamp 
bolt load, tensile and compressive load on the clamp normal to the 
pipe. The Stresscoat evaluation was effective in determining the 
approximate stress distributions and the maximum stress locations for 
each type of loading. Based on these results detailed strain gage 
locations for subsequent testing were selected and presented. 


40219 (ND-R—9%S)) Comparison of the application of plate and 
beam theories to the elastic dilation and interaction of PFR sub- 
assembly wrappers. Moss, R.L. (UKAEA, Springfields. Nuclear 
Power Development Labs.). 23 Jun 1977. 26p. Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

A wrapper face is assumed to be a long, narrow, rectangular 
plate. The mechanical interaction between adjacent dilating wrap- 
pers in contact along an axial line is discussed in terms of the theory 
of the bending of plates. A variational method is used to obtain neat 
and concise equations that determine both the interaction load and 
the length of the line of contact. The prime objective of the work is 
to compare the results obtained from plate theory with correspond- 
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ing expressions from much simpler calculations based on beam 
theory. Numerical results indicate that the elastic dilation of a 
wrapper and its interaction with a neighboring wrapper can be 
calculated to adequate accuracy by simple beam theory. 


40220 (NUREG/CR—0013) LMFBR fuel analysis. Task C: Re- 
liability aspects of LMFBRs. Final report, October 1, 1976—Septem- 
ber 30, 1977. Bastl, W.; Kastenberg, W.E. (California Univ., Los 
Angeles (USA). Dept. of Chemical, Nuclear, and Thermal Engineer- 
ing). Oct 1977. 63p. NTIS $5.25. 

An analysis is presented for the availability of the electrical 
power supplies upon reactor shutdown. Successful power supply is 
defined in terms of the ability of the associated pumps (pump 
motors) to provide forced circulation and to deliver sufficient feed- 
water for proper cooldown of the core. Previous investigations of 
the reliability of the CRBR shutdown heat removal system concen- 
trated on the mechanical systems and/or did not yet consider the 
diverse power supply. The shutdown heat removal system (SHRS) is 
discussed in the light of the availability of the electrical power 
systems, depending upon various types of initiating events. The 
unavailabilities of the essential power distribution and power supply 
buses are estimated, so that they can easily be used in connection 
with analyses of the entire SHRS. Further estimates include me- 
chanical failure of the pumps. 


40221 (ORNL/TM—6005) GCFR 1/15-scale PCRV steam gen- 
erator cavity closure model test. Dodge, W.G.; Robinson, G.C.; 
Callahan, J.P. (Oak Ridge National Lab., Tenn. (USA)). Apr 1978. 
Contract W-7405-ENG-26. 84p. Dep. NTIS, PC A06/MF AOl1. 

Structural response tests of the 300-MW(e) demonstration 
GCFR prestressed concrete reactor vessel closures are being con- 
ducted. The report discusses the design, testing, analysis, and evalua- 
tion of the first test of this series (i.e., the '/15-scale model of the 
steam generator cavity closure. The primary objective of this test 
was to demonstrate the design performance and ultimate load capac- 
ity of the closure. Several pretest analyses were made to evaluate the 
effect of various design details and material parameters. These 
analyses were culminated by a nonlinear analysis using the finite- 
element code ADINA, which includes material constitutive models 
for representing the nonlinear stress-strain response of both steel and 
concrete components. A comparison of the strains and deformations 
indicated generally good to fair agreement between the analytical 
and experimental results; however, in some few instances agreement 
was rather poor. These poor comparisons are attributed to boundary 
conditions that were difficult to model and to inadequate constitutive 
equations for the concrete. Analytical results predicted that failure 
was imminent at the 75.84 MPa loading. 


40222 (ORNL/TM—6170) Room-temperature inelastic test of a 
nozzle-to-spherical-shell model subjected to pressure and moment load- 
ing. Gwaltney, R.C.; Richardson, M.; Battiste, R.L. (Oak Ridge 
National Lab., Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 
36p. . 


Portions of document are illegible. 

The measured room-temperature elastic-plastic response is 
presented for a nozzle attached to a spherical shell that was subject- 
ed to an internal pressure loading and a cyclic moment applied to the 
nozzle. The test was performed to qualify the facility and provide 
experimental benchmark problem data suitable for assessing inelastic 
analysis methods and validating structural analysis computer pro- 
grams. The nozzle-to-sphere model is representative of geometries 
encountered in design because it exhibits the essential features of 
inelastic behavior of nozzle attachments in pressure vessels. The 
specimen was machined from a well-characterized heat of type 304 
stainless steel, and all tests were performed at a temperature of 21°C 
(70°F). Test results are presented in terms of loads and strains that 
typify the overall structural behavior. 


40223 (PB—274091) The Clinch River Breeder Reactor Plant: an 
analysis of the impacts of its in-migrant construction workers on local 
public services. Final report. Braid, R.B. Jr.; Kyles, S.D. (East 
Tennessee Energy Projects Coordinating Committee, Clinton 
(USA)). May 1977. Contract ARC-TQ-10/TN-5105-76-I-302-0401. 
328p. NTIS PC A15/MF AO1. 

The socioeconomic impact study identifies certain impacts 
which are projected to occur to local public services in each of 14 
Tennessee communities in the Oak Ridge-Knoxville area during the 
construction of the Clinch River Breeder Reactor Plant. Various in- 
migration scenarios are utilized, and detailed qualitative and quanti- 
tative analyses of each public service are undertaken. Per capita in- 
migrant cost-revenue impacts are calculated for each community in 
each in-migration scenario. 


40224 (TID—28251) Prototype Large Breeder Reactor: Phase II 
follow-on final report. (Westinghouse Electric Corp., Madison, Pa. 
(USA). Advanced Reactors Div.). Nov 1977. Contract EY-76-C-03- 
1141. 595p. . 
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The volume includes five separate reports on follow-on tasks 
which were assigned to Westinghouse Advanced Reactors Division 
at the end of Phase II of the PLBR studies. Although a decision was 
made in April 1977, to discontinue the PLBR studies and not to 
enter Phase III of the Program, the need to investigate a few 
outstanding issues prior to the end of FY 1977 was identified. 
Westinghouse ARD was assigned the following tasks: Task I - 
surveillance and in-service inspection; Task J - piping design and 
analysis; Task L-1 - primary piping integrity - licensability; Task N - 
Sulzer cycle - system operation at start-up, shutdown and part-load; 
and Task O - plant simulation and control of superheat cycle. 


40225 (TID—28256) Primary heat transport system and reactor 
containment layout selection study. large breeder 
reactor. Phase II. Roecker, J.H.; Roe, K.K. (Atomics International 
Div., Canoga Park, Calif. (USA); Burns and Roe, Oradell, N.J. 
(USA). Breeder Reactor Div.). Jan 1977. Contract EY-76-C-03- 
1142;EY-76-C-03-1145. 478p. . 

The purpose of the study was to develop an optimum inte- 
grated primary heat transport system (PHTS) and reactor contain- 
ment building (RCB) layout. The study basically involved a sequen- 
tial development approach coordinated around an initial screening, 
preliminary evaluation and final selection process. Over 14 options 
were examined and evaluated, including a number of configuration 
evolutions that developed during the course of the study. Four of 
these configurations were pursued in detail. During the progression 
of the design effort, the best features of each group of configurations 
were carried forward and incorporated into the newer configura- 
tions wherever possible. These final four configurations benefitted 
from these design evolutions. The selected reference PHTS/RCB 
configuration is characterized by a 170 foot diameter RCB, expan- 
sion compensation via expansion loops, and an ex-containment loca- 
tion of the Ex-Vessel Storage Tank (EVST). The configuration has 
resulted in a PLBR design which is compact, efficient in Reactor 
Containment Building (RCB) space utilization (all radioactive 
sodium systems are contained within RCB), and reasily licensable. 
This design has been achieved while retaining all established criteria 
(e.g., 3 ft. space allowance around piping and components for 
maintenace and ISI) and maintaining adequate stress design margins 
to provide contingency for detailed design and analysis. 


40226 (WAPD-MRP—149) Shippingport Atomic Power Station 
(PWR). Technical progress report, July 26, 1977—January 25, 1978. 
(Bettis Atomic Power Lab., West Mifflin, Pa. (USA)). 1978. Con- 
tract EY-76-C-11-0014. 48p. Dep. NTIS, PC A03/MF AO1. 

The Light Water Breeder Reactor (LWBR) Core in the 
Shippingport Atomic Power Station achieved initial criticality, 
passed acceptance tests, completed startup testing and proceeded to 
routine power operation and periodic testing. The reactor was 
released for routine operation providing electricity to the Duquesne 
Light Company distribution system by President Jimmy Carter 
during a ceremony in the White House Oval Office on December 2, 
1977. Test data taken during core operation have been evaluated and 
show that the core _— in accordance with design predictions. 
System design modifications based on initial systems performance 
are being made to improve plant on-line reliability. No significant 
plant maintenance has been required since achieving power oper- 
ation. Results of visual examinations have been obtained from spent 
fuel from the earlier PWR core, including the MELBA bundles. 


40227 Design considerations for large heterogeneous liquid-metal 
fast breeder reactors. Tzanos, C.P.; Barthold, W.P. (Argonne Nation- 
al Lab., IL). Nucl. Technol.; 36: No. 3, 262-274(Dec 1977). 

A systematic method for designing heterogeneous configura- 
tions having a near-zero value of sodium void reactivity is presented. 
It is based on the following principles: (a) the thickness of the 
internal blanket zones should be such that the reactivity change 
resulting from voiding any core zone is practically independent of 
any further increase in the thickness of these zones, and (b) the 
sodium void reactivity of each core zone must have a near-zero 
value. Neutronic coupling among the core zones of heterogeneous 
configurations decreases as the thickness of the internal blanket 
zones increases. To quantify coupling, Avery's coupling coefficients 
are used. Reduced coupling among the core zones of a heteroge- 
neous design, compared to a homogeneous design, results in (a) 
increased sensitivity of the power distribution to enrichment distri- 
bution perturbations, (b) reduced reactivity worth of local perturba- 
tions, and (c) higher cladding temperatures during operational tran- 
sients initiated ty local perturbations. Heterogeneous designs com- 
pe to equivalent homogeneous designs have (a) lower core Dopp- 
ler coefficient values, (b) larger fuel compaction reactivities, and (c) 
higher maximum cladding temperatures. 


40228 Stress-free swelling in type 304 stainless steel at high 
fluences. Kenfield, T.A.; Aggicty, W.K.; Busboom, H.J. (General 
Electric Co., Sunnyvale, CA). Nucl. Technol; 36: No. 3, 347- 
352(Dec 1977). 
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Type 304 stainless steel has been irradiated to a fluence of 1.4 
x 1077 n/m’, E > 0.1 MeV, in the solution-annealed and 10, 20, and 
30% cold-worked conditions. Cold working does not impart a 
continuous reduction in swelling for this alloy. Indeed, in the tem- 
perature range from 475 to 550°C (748 to 823 K), the 10 and 20% 
cold-worked specimens showed more swelling than the alloy in the 
solution-annealed condition. This behavior appears to be a conse- 
quence of differing temperature dependences of swelling. Peak 
swelling in the cold-worked materials occurs somewhere between 
475 and 550°C (748 and 823 K), while the solution-annealed condi- 
tion peaks at a lower temperature. 


40229 Behavior of alloy 800 in sodium contaminated by soda. 
Cappelaere, M.; Dixmier, J.; Sannier, J.; Coriou, H. (CEA, Cent 
d'Etad Nucl de Fontenay-aux-Roses, Fr). Mem. Sci. Rev. Metall.; 74: 
No. 11, 719-730(Nov 1977). (In French). 

A water leak in one of the steam generators in a nuclear plant 
cooled with sodium may lead to formation of soda (in addition to 
other compounds). The harmful effect of soda on the austenitic Fe- 
32Ni-21Cr alloy, called alloy 800, used in the steam generators of the 
Superphoenix reactor was therefore investigated. Stress corrosion 
tests showed that with high soda contents of 8% and more, the risk 
of stress corrosion cracking is real. With 16% soda under a stress of 
130 N/mm$sup 2$ the specimen fractured in 20 hr. With small 
amounts of soda (of about 1%) under the same stress, no fracture 
was observed after 100 hr. 


40230 Some properties of iron-base materials with calcium flu- 
oride additions for frictional units of nuclear plants. Fedorchenko, 
I.M.; Shevchuk, Yu.F.; Miroshnikov, V.N.; Tuznikov, A.F.; 
Markov, V.G.; Gorynin, I.V.; Krasnoshchekov, M.M.; Mostovskii, 
D.M. Sov. Powder Metall. Met. Ceram. (Engl. Transl.); 16: No. 7, 544- 
548(Jul 1977). 

The results of this investigation into the corrosion resistance 
and diffusion welding of sintered iron-base materials and into the 
effect of neutron irradiation upon their frictional properties suggest 
that a material of composition Fel5Mo6CaF2 should prove useful in 
frictional units of sodium-cooled nuclear power plants. The material 
proved to be about twice as resistant to corrosion by liquid sodium 
as other materials investigated. 7 refs. 


40231 Evaluation of thermocyclic strength of structural materials 
and structural elements of nuclear power plants with sodium heat 


carrier. Balandin, Yu.F.; ear A.F.; Lisenkov, A.A.; Sennikov, 


E.V. Probl. Prochnosti; No. 3, 13-20(Mar 1977). (In Russian). 

A method of evaluation of the tensile properties is considered. 
The method is extended to parts of equipment made of structurally 
stable materials and subjected to the effects of thermal cycling and 
external loading. The theoretical evaluation of the strength of the 
structural elements in transient conditions is based on the utilization 
of experimentally determined limiting characteristics of resistance to 
thermal fatigue and long-time static failure. The pro method is 
supported by the results of setup tests on half natural-size models in a 
sodium environment. 33 refs. 


40232 Sand filters as high efficiency aerosol filters in nuclear 
plants. Boehm, L. (Rheinisch-Westfaelischer Technischer Ueberwa- 
chungs-Verein e.V., Essen (Germany, F.R.)); Jordan, J.; Schikarski, 
W. (Gesellschaft fuer Kernforschung m.b.H., Karlsruhe (Germany, 
F.R.)). pp 661-670 of Proceedings. Seminar on high efficiency aero- 
sol filtration in the nuclear industry. Luxembourg; Commission of 
the European Communities (Feb 1977). (In German) 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

In Liquid Metal Fast Breeder Reactors sodium is used as the 
cooling medium. Accidents at these nuclear installations may occur 
as a result of pipework leakage or major spills of radioactive sodium. 
To minimize the release of radioactivity to the environment in an 
accident case, a special filtration system is necessary. To date, 
nuclear installations with a possibility of sodium fires have been 
equipped with conventional glass-fibre filters. These filters have high 
retention efficiencies for chemically inert aerosols but do not resist 
aggressive sodium oxide aerosols. Sand bed filters have therefore 
been developed and tested for use in the ventilation extract system of 
the SNR-300. Filtration of aerosols by sand filters is widely prac- 
tised, although no previous attemps to optimize them as regards 
efficiency and loading capacity wave been reported. Experiments 
have been carried out with high aerosol concentrations (up to 40 g/ 
m*) and flow velocities of 0-5 cm/sec in the Karlsruhe Nuclear 
Research Centre. 


40233 High efficiency filtration of liquid-metal-generated aero- 
sols. First, M.W. (Harvard School of Public Health, Boston, Mass. 
(USA)). pp 519-531 of Proceedings. Seminar on high efficiency 
aerosol filtration in the nuclear industry. Luxembourg; Commission 
of the European Communities (Feb 1977). 





SEPT. 15, 1978 


From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

This paper will present data on filter performance for the 
range of sodium-containing aerorols that can result from large and 
small releases of hot metallic sodium into confined spaces containing 
air or special atmospheres and will compare the particle collection 
effectiveness, space and power requirements, service life, and dispos- 
al of the collected materials for the several options. Prompt reduc- 
tion of in-vessel aerosols with methods that induce rapid coagulation 
and sedimentation by the application of violent turbulance, sonic 
energy, or electrostatic attraction; by aerosol scavenging with mas- 
sive inert dust additions; and by a number of other innovative 
methods is of special interest because of their potential ability to 
bring down the aerosol cloud very rapidly and thereby to reduce 
vessel out-leakage drastically; as well as to relieve the particle load 
on filters. These methods will be examined as supplements to filtra- 
tion methods for control of sodium-containing aerosols. 


40234 In-reactor deformation of solution annealed type 304L 
stainless steel. Flinn, J.E.; McVay, G.L.; Walters, L.C. (Argonne 
National Lab., Ill. (USA)). pp 210-223 of Measurement of irradia- 
tion-enhanced creep in nuclear materials. Cundy, M.R.; von der 
Hardt, P.; Loelgen, R.H. (eds.). Amsterdam, Netherlands; North- 
Holland (1977). 

From International colloquium on measurement of irradiation 
enhanced creep in nuclear materials; Petten, Netherlands (5 May 
1976). 

See CONF-760530—. 

Over the past six years at EBR-II, a great deal of information 
has been obtained on the in-reactor behavior of solution annealed- 
Type 304L stainless steel. This information consists of the following: 
(1) Irradiation induced swelling results in the form of immersion 
density and transmission electron microscope (TEM) measurements 
on unstressed material that extends over a temperature range of 395° 
to 530°C and a neutron fluence range of 1.8 to 9.3x10”* n/cm? 
(E>0.1MeV). (2) Irradiation induced creep results from helium 
pressurized capsules irradiated at a temperature of 415°C. The hoop 
stress range covered in the experiment was 0 to 27.3 ksi, and the 
peak neutron fluence obtained to date is 7x107*n/cm? (E>0.1 MeV). 
(3) Residual stress measurements (slit tube technique) with comple- 
mentary TEM gradient studies on stressed and unstressed capsules. 
(4) Comparative swelling studies of stressed cladding material and 
unstressed capsule material from encapsulated EBR-II driver fuel 
experiments over wide ranges of temperature and neutron fluences. 
The deformation information derived from the four above studies 
represent an extensive data base from which to obtain an understand- 
ing of the in-reactor deformation of austenitic stainless steel. It is the 
purpose of this paper to review our information on the in-reactor 
deformation of solution annealed Type 304L stainless steel. 


40235 Irradiation creep data in support of LMFBR core design. 
Gilbert, E.R.; Straalsund, J.L.; Wire, G.L. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). pp 266-278 of Mea- 
surement of irradiation-enhanced creep in nuclear materials. Cundy, 
M.R.; Hardt, P. von der; Loelgen, R.H. (eds.). Amsterdam, Nether- 
lands; North-Holland (1977). 

From International colloquium on measurement of irradiation 
ga creep in nuclear materials; Petten, Netherlands (5 May 
1976). 

See CONF-760530—. 

Temperature and neutron flux gradients occurring spacially 
within the core of an LMFBR generate distortions through the 
phenomena of swelling and irradiation creep in contemporary core 
materials. These distortions lead to subassembly interactions both 
during operation of an LMFBR and during refueling, and thereby 
limit the life of certain components. Core design and performance 
analyses therefore require good descriptions of swelling and irradia- 
tion creep. Sufficient data to quantify swelling and irradiation creep 
are finally beginning to materialize. Stainless steel swelling data are 
available for neutron fluences up to 107° n/cm? (E>0.1 MeV). New 
testing techniques and analytical methods are being developed to 
determine the history dependence and stress-state dependence of 
irradiation creep at both low and high neutron fluence levels to 
systematically develop the rules required to describe irradiation 
creep under general multiaxial stress conditions. The initial high 
fluence results obtained from these new techniques are showing that 
the limited low neutron fluence, low temperature irradiation creep 
results available until now did not provide an adequate basis for 
development of equations which describe irradiation creep for the 
conditions existing in new experimental or commercial LMFBR 
systems. These new results are showing significantly more irradia- 
tion creep than predicted by extrapolation of the previously availa- 
ble low fluence and low temperature data. 


40236 Heat transfer in helical tube sodium heated steam gener- 
ators. Duchateile, L.; de Nucheze, L.; Robin, M.G. (CEN/Saclay, 
France). pp 269-285 of Future energy production systems. Heat and 
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mass transfer processes. Volume I. Denton, J.C.; Afgan, N.H. (eds.). 
Washington, DC; Hemisphere Publishing Corp. (1976). 

For the 1200 MWe Super Phenix project, the CEA jointly 
with EDF, has carried out a research and development program for 
an helically coiled tube steam generator to be manufactured by the 
Fives-Cail Babcock Company. In the 5 MW CEA test facility at 
Grand Quevilly an experimental program was performed in order to 
gain the basic knowledge on heat transfer and pressure drop for 
boiling water flowing in four helically coiled tubes heated by a 
counter flow liquid metal, which was badly needed for the design. 
For the experimental coil to tube diameter ratios of 630 : 20, 810 : 20, 
1800 : 20, 2700 : 20 correlations for the predictions of the D.N.B., 
and the friction coefficient in the high Reynolds number range were 
obtained. A comparison between experimental results and predic- 
tions at various heat ratings shows a fair agreement. In addition it is 
demonstrated that experimental results compare very well with 
computer code predictions for a 45 MWt mock-up simulating a 
liquid metal heated once-through steam generator, with 24 tubes 
arranged in three layers, which has been tested at the EDF Renar- 
dieres facility. All correlations used in our computer code are 
reported. 


40237 Direct and indirect heating effect in the DNB tests for 
sodium heated steam generators for LMFBR’s. Cumo, M.; Farello, 
G.E.; Maciuca, C. pp 287-296 of Future energy production systems. 
Heat and mass transfer processes. Volume I. Denton, J.C.; Afgan, 
N.H. (eds.). Washington, DC; Hemisphere Publishing Corp. (1976). 

LMFBR’s steam generators design require the knowledge of 
the dryout or burn-out power. These systems help greater heated 
lengths and lower heat fluxes than reactor core channels, so that 
most of the existing burn-out correlations fail in predicting the burn- 
out power. The question arises if the electrically heated test sections 
are equivalent, for what pertains the dryout power determinations to 
the actual indirectly heated systems. The testing in actual conditions 
(sodium water systems) do not permit accurate measurement of the 
dryout power as is possible in electrically Joule heated systems. The 
present work shows the difference existing between the two basic 
boundary heating conditions and provides relations to correct the 
results obtained in Joule heated systems. 


40238 Influence of fission fragments and liquid—liquid contact 
on the minimum superheat for bubble nucleation in sodium. Bankoff, 
S.G. (Northwestern Univ., Evanston, IL). pp 297-303 of Future 
energy production systems. Heat and mass transfer processes. 
Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; 
Hemisphere Publishing Corp. (1976). 

Claxton and Deitrich have computed superheat thresholds at 
various saturation temperatures as a function of the energy and type 
of incident radiation. The synergistic effects are considered that may 
result when a liquid—liquid interface is subjected to fission fragment 
bombardment, which is the most effective type of radiation for 
inducing bubble nucleation. 


40239 Heat transfer and resistance in the flow of a 
dissociating nitrogen dioxide. Shikov, V.K.; Petukhov, B.S.; 
lensky, V.D. (Inst. for High Temperatures, Moscow). pp 339-347 of 
Future energy production systems. Heat and mass transfer processes. 
Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; 
Hemisphere Publishing Corp. (1976). 

Heat transfer and resistance in laminar and turbulent tube 
flows of nonequilibrium dissociating nitrogen dioxide (2NOz revers- 
ible 2NO + Oz) with preset wall heat flux and noncatalytic wall are 
considered. The ideal gas mixture with varying properties is assumed 
to be an effectively binary. The parabolic conservation equations are 
solved by a difference method which enables the flows to be 
calculated with a random nonequilibrium. The agreement with avail- 
able experimental data is satisfactory. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


40240 (LA-UR—78-643) Heat pipe nuclear reactors for space 
applications. Koenig, D.R.; Ranken, W.A. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 8p. Dep. 
NTIS, PC A02/MF AO1. 

A heat pipe nuclear reactor design concept is being investi- 
gated for space power applications. The reactor can be coupled to a 
variety of high-temperature (1200—1700 K) electrical conversion 
systems such as thermoelectric, thermionic, and Brayton cycle con- 
verters. It is designed to operate in the power range 0.1—3 MW/sub 
t/ for lifetimes of about 10 years. The reactor is a fast spectrum, 
compact assembly of hexagonal fuel elements, each cooled by an 
axial molybdenum heat pipe and loaded with fully enriched UC-ZrC 
or Mo-UOs:. Reactor control is provided in the radial reflector. A 
comparison of several power plants employing the heat pipe reactor 
concept is presented for an output power level of 50 kW/sub e/. 
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REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 40573 


40241 Fuenftes Deutsches Atomrechts-Symposium. Referate und 
diskussionsberichte. (Sth German symposium on atomic law. Papers 
and discussions. Volmue 1). Koeln, Germany, F.R.; Heymanns 
(1977). vp. (AED-Conf—76-686-000; CONF-761257—). 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

Abstracts are included for separate — concerning the 
legal aspects of reactor licensing and the effects of standardization 
on construction. 


40242 Technical aspects in connection with preliminary decision 
and 


construction design approval. Franzen, L.F.; Andres, H. pp 159- 
167 of Fuenftes Deutsches Atomrechts-Symposium. Referate und 
Diskussionsberichte. Lukes, R. (ed.) (Muenster Univ. (Germany, 
F.R.). Inst. fuer Arbeits- und Wirtschaftsrecht). Koeln, Germany, 
F.R.; Heymanns (1977). (In German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

In view of the worldwide expansion of the nuclear energy 
industry, important economic and technical reasons, in particular 
with regard to reactor facilities, speak for standardization. Standardi- 
zation not only facilitates fabrication, construction and subsequent 
operation, but also simplifies the licensing procedure. With regard to 
production, the FRG has gone the way of standardizing compo- 
nents, in order to finally come that way to standardized reactor 
facilities. The USA is doing it the other way round. The American 
construction permits can be compared with the German preliminary 
decisions, as they simplify the examination procedure at a later date 
in connection with the application for a construction and operation 
licence without permitting that work of any concrete kind may 
commence. The instrument of the preliminary decision has not been 
made use of in the FRG. There only remains prefabrication accord- 
ing to regulations. Here, a few elements of a construction design 
approval can be seen, the applicability and the execution of which, 
however, has to be thought about in detail. 


40243 (NP—23111) Final report on the San Diego Gas and 
Electric Company's notice of intention to seek certification for the 
Sundesert Nuclear Project. (California Energy Resources Conserva- 
tion and Development Commission, Sacramento (USA)). Nov 1977. 
287p. Energy Resources Conservation and Development Commis- 
sion, Sacramento. 

The report is organized under the following sections: (1) 
conformity of sites and related facilities to demand forecast; (2) 
conformity of Sundesert project with local, state, regional, and 
federal ordinances, laws, and standards; (3) site-related issues; and (4) 
safety and reliability. (DG) 


40244 (NTISUB/C/142—402) Indexes to Nuclear Regulatory 
Commission , January—June 1977. (Nuclear Regulatory 
Commission, Washington, D.C. (USA)). 1977. 144p. NTIS $4.75. 

Issuances received from the U. S. Nuclear Regulatory Com- 
mission, the Atomic Safety and Licensing Appeal Boards, and the 
Atomic Safety and Licensing Boards are presented. (DCC) 


40245 (NUREG—0413) Staff report on the environmental quali- 
fication of safety-related electrical equipment. (Nuclear Regulatory 
Commission, Washington, D.C. (USA). Office of Nuclear Reactor 
Regulation). Dec 1977. 83p. NTIS $6.00. 

The current NRC safety review process for nuclear power 
plants includes criteria related to the qualification of certain electri- 
cal equipment. These criteria require that electrical equipment im- 
portant to safety must be qualified to function in the environment 
that might result from various accident conditions. Although such 
criteria have been applied since the early days of commercial nuclear 
power, the details of these criteria have been changed over the 
years. The evolution of environmental qualification of safety-related 
electrical equipment is described in Appendix A. 


40246 (RDT-STATUS—(4-78)) RDT Standards status report. 
(Department of Energy, Washington, D.C. (USA). Div. of Nuclear 
Power Development). Apr 1978. Contract W-7405-ENG-26. 27p. . 

The April 1978 Status Report of RDT Standards covering the 
period of January through March 1978 is presented. 


40247 Nuclear standards in the Federal Republic of Germany: 
The DIN Nuclear Standards Committee. Becker, K. Nucl. Saf; 19: 
No. 3, 297-304(1978). 

Within the Nuclear Technology Standards Committee (NKe) 
of the German Standards Institute (DIN), about 40 working groups 
with some 400 experts, representing licensing and inspection authori- 
ties, manufacturers, utilities, and other interested parties, have devel- 
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oped almost 100 nuclear standards and draft standards. The main 
areas of activity are communicative principles, radiation protection 
technology, the fuel cycle, and, most important, reactor safety and 
technology. Efforts in this area are closely connected with those of 
the more recently established semigovernmental Nuclear Technol- 
ogy Board (KTA), which is in charge of coordinating and approving 
basic national reactor safety standards. International NKe activities 
focus on serving as the national counterpart for the International 
Organization for Standardization’s (ISO’s) Nuclear Technology 
Committee (TC 85), whose secretariat has recently been transferred 
from the American National Standards Institute (ANSI) to DIN/ 
NKe. The scope, progress, and problems of nuclear standards work 
during the past few years in the Federal Republic of Germany are 
briefly described. 


40248 Experience with HEPA filters at United States nuclear 
installations. Bellamy, R.R. pp 59-70 of Proceedings. Seminar on 
high efficiency aerosol filtration in the nuclear industry. Luxem- 
bourg; Commission of the European Communities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

This paper will discuss published guidance available to de- 
signers of filtering systems and the plant operators of U.S. commer- 
cial nuclear power plants. The paper will also present a survey of 
published reports of experience with HEPA filters, failures and 
possible causes for the failures, and other abnormal occurrences 
pertaining to HEPA filters installed in U.S. nuclear power installa- 
tions. A discussion will be included of U.S. practices for qualification 
of HEPA filters before installation, and verification of continued 
performance capability at scheduled intervals during operation. 


40249 States and tendencies of German standards in the field of 
nuclear filter technology. Fichtner, N. (DIN Deutsches Inst. fuer 
Normung e.V., Berlin (Germany, F.F..)); Sinhuber, D. (Delbag- 
Luftfilter G.m.b.H., Berlin (Germany, F.R.)). pp 49-58 of Proceed- 
ings. Seminar on high efficiency aerosol filtration in the nuclear 
industry. Luxembourg; Commission of the European Communities 
(Feb 1977). (In German) 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

The current situation in the Federal Republic of Germany 
with regard to standards and guidelines in the field of filter technol- 
ogy, as they apply to nuclear technology, is first presented. A 
detailed discussion follows of the results arrived at by the Nuclear 
Technology Standards Committee in its deliberations on the Stand- 
ards’ project DIN 25 414 ‘Ventilation equipment in nuclear power 
stations’. Particular attention is paid to the technical safety require- 
ments for particulate filters, filter casings and filter housings, and 
methods of testing. The results so far obtained as regards filters in 
ventilation plant for pressurized water reactors are also dealt with. 


40250 In-situ and laboratory testing of HEPA filters in Italy. 
Mazzini, M. (Pisa Univ. (Italy)). pp 263-282 of Proceedings. Seminar 
on high efficiency aerosol filtration in the nuclear industry. Luxem- 
bourg; Commission of the European Communities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

The Italian standards for HEPA filter classification (with 
reference to DOP, uranine or condensation nuclei test methods) and 
for in-situ test procedures (using the DOP or the uranin method) are 
dealt with. The results are given also for tests both in the laboratory 
and in-situ of HEPA filters for the EUREX, ITREC and ESSOR 
nuclear plants; from these results some useful observations can be 
made on the comparability of different methods and sampling ar- 
rangements. 


40251 Energy supply and nuclear energy. Heitzer, H. pp 11-23 of 
Sth German symposium on atomic law. Papers and discussions. 
Lukes, R. (ed.) (Muenster Univ. (Germany, F.R.). Inst. fuer Arbeits- 
und Wirtschaftsrecht). Koein, Germany, F.R.; Heymanns (1977). (In 
German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

The author emphasizes the necessity and importance of nucle- 
ar energy for the energy supply and stresses the point that it is 
extremely important to return to objective arguments instead of 
having emotional disputes. In this connection, it would be necessary 
for the ministries in question to have clear-cut political responsibility 
from which, under no circumstances, they may escape, and which 
they cannot pass on to the courts either. Within the framework of 
listing present problems, the author is concerned with the possibility 
of improved site planning, the introduction of a plan approval 
procedure and questions concerning immediately enforceable nucle- 
ar licences. He also deals with a proposal, repeatedly made, to 
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improve nuclear licensing procedures on the one hand by introduc- 
ing a project-free site-appointment procedure, and on the other hand 
by introducing a simplified licensing procedure for facilities of the 
same kind. Splitting the procedure into site and facility would make 
sense solely for the reason that in many cases the objections are, 
above all, directed against the site. 


40252 Function and set up of public participation in the nuclear 
licensing procedure. Bender, B. pp 237-253 of Fuenftes Deutsches 
Atomrechts-Symposium. Referate und Diskussionsberichte. Lukes, 
R. (ed.) (Muenster Univ. (Germany, F.R.). Inst. fuer Arbeits- und 
Wirtschaftsrecht). Koeln, Germany, F.R.; Heymanns (1977). (In 
German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

The question is discussed to which extent the ‘AtVfO’ (Nucle- 
ar Installations Ordinance) (questions concerning scope and applica- 
tion, objections, inspection of files) ought to be modified with regard 
to constitutional and constitutional-politico demands for participa- 
tion of the public. 


40253 Preliminary decision and construction design approval 
from the view of the licensing authorities. Blickle, D. pp 191-197 of 
Fuenftes Deutsches Atomrechts-Symposium. Referate und Diskus- 
sionsberichte. Lukes, R. (ed.) (Muenster Univ. (Germany, F.R.). 
Inst. fuer Arbeits- und Wirtschaftsrecht). Koeln, Germany, F.R.; 
Heymanns (1977). (In German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

A preliminary decision concerning the site pursuant to section 
7 a of the Atomic Energy Acct is not suitable for standardization. It is 
not even suitable to contribute to speeding up and rationalizing the 
overall procedure. On the contrary, as a rule it results in consider- 
ably more administrative work. A site-dependent preliminary proce- 
dure is according to valid law already for this reason not suitable as 
an instrument for standardization: The decision is ‘used up’ on 
account of the licensing procedure which follows pursuant to section 
7 of the Atomic Energy Act, and a multiplication of a decision once 
taken is thus not possible. The need for construction design approval 
exists in particular for components of the primary circuit and for the 
main components of the secondary system. However, the rationaliza- 
tion potential connected with a construction design approval of 
these components is very small on account of the nature of the 
matter. 


40254 Function and set up of public participation in the nuclear 
licensing procedure. Bluemel, W. pp 223-236 of Fuenftes Deutsches 
Atomrechts-Symposium. Referate und Diskussionsberichte. Lukes, 
R. (ed.) (Muenster Univ. (Germany, F.R.). Inst. fuer Arbeits- und 
Wirtschaftsrecht). Koeln, Germany, F.R.; Heymanns (1977). (In 
German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

The author thinks that the participation of the population in 
the licensing practice until now has been inadequate. The events in 
Brokdorf are a result of this insufficient participation of citizens. Not 
very convincing either is the present attitude of the judiciary with 
regard to the function of citizen participitation in licensing proce- 
dures, which, together with the support of the authorities in gaining 
knowledge and information, only presents a partial aspect. In addi- 
tion, there is the participation of the public in planning activities, and 
the right of those concerned to be heard in good time. From the 
constitutional state principles of Basic Law a right on information 
and on participation in the procedure at an early stage can be 
derived, but not a right on making the decision. From this the author 
draws the claim, to let the population participate already in land 
planning, a procedure in which the actual decision as to the site is 
already taken, otherwise the citizen would get the feeling, de facto 
to be left without any influence, something which has been the cause 
of many escalades lately. 


40255 Environmental compatibility examination in nuclear licens- 
ing. Hansmann, K. pp 93-99 of Fuenftes Deutsches Atomrechts- 
Symposium. Referate und Diskussionsberichte. Lukes, R. (ed.) 
(Muenster Univ. (Germany, F.R.). Inst. fuer Arbeits- und Wirts- 
chaftsrecht). Koeln, Germany, F.R.; Heymanns (1977). (In German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

The interpretation of the binding effect of section 7, sub- 
section 2, figure 6 of the Atomic Energy Act for nonnuclear-specific 
environmental factors is declined, and for this reason a nuclear- 
specific reference is asked for. 
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40256 Preliminary decision and construction design approval in 
the nuclear licensing procedure from the view of the energy supply 
enterprises. Keiser, K.H. v. pp 207-213 of Fuenftes Deutsches Atom- 
rechts-Symposium. Referate und Diskussionsberichte. Lukes, R. 
(ed.) (Muenster Univ. (Germany, F.R.). Inst. fuer Arbeits- und 
Wirtschaftsrecht). Koeln, Germany, F.R.; Heymanns (1977). (In 
German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

From the point of view of the supply enterprises, a site plan 
approval procedure for nuclear facilities is a pressing need for long- 
term site provision, because the preliminary decision has not proven 
useful as a means of clarifying the site situation. Construction design 
approval, based on nuclear law, from the point of view of the supply 
enterprises, is a very desirable instrument for standardizing nuclear 
facilities and thus for speeding up the licensing procedures. 


40257 Function and set up of public participation in the nuclear 
licensing procedure. Kimminich, O. pp 263-270 of Fuenftes Deutsche 
Atonrechts-Symposium. Referate und Siskussionsberichts. Lukes, R. 
(ed.) (Muenster Univ. (Germany, F.R.). Inst. fuer Arbeits- und 
Wirtschaftsrecht). Koeln, Germany, F.R.; Heymanns (1977). (In 
German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

The possibility is examined to derive from fundamental rights 
(Basic Law) the right of the public to participate. 


40258 Procedural problems in jurisdiction. Kuhnt, D. pp 33-48 
of Fuenftes Deutsches Atomrechts-Symposium. Referate und Dis- 
kussionsberichte. Lukes, R. (ed.) (Muenster Univ. (Germany, F.R.). 
Inst. fuer Arbeits- und Wirtschaftsrecht). Koeln, Germany, F.R.; 
Heymanns (1977). (In German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

The author comments on procedural problems in jurisdiction 
and presents a survey of various questions concerning procedural 
law and the way to solve these according to the latest jurisdiction 
and literature. Dealt with in more detail are: Scope of the duty to 
make documents available in nuclear licensing procedures; the right 
to object; the right to file a suit; questions concerning the temporary 
protection of property rights with a view to the ‘immediate execu- 
tion’ according to section 80 sub-section 5 and 6 VwGO. De lege 
ferenda, the author opted for the disentanglement of site- and facili- 
ty-specific components of the licensing procedure, and he points out 
the possibility of coming to a legally binding appointed site this way 
before decisions concerning investments have to be made. 


40259 Contemplations on the further development of nuclear law. 
Mahlmann, W. pp 61-66 of Fuenftes Deutsches Atomrechts-Sympo- 
sium. Referate und Diskussionsberichte. Lukes, R. (ed.) (Muenster 
Univ. (Germany, F.R.). Inst. fuer Arbeits- und Wirtschaftsrecht). 
Koeln, Germany, F.R.; Heymanns (1977). (In German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

Various considerations on the further development of nuclear 
law are made. The necessity is pointed out to do away with the 
‘jungle of regulations’ and to regain more legal security and transpar- 
ency in nuclear law. 


40260 Environmental compatibility examination in nuclear licens- 
ing. Obenhaus, W. pp 73-81 of Fuenftes Deutsches Atomrechts- 
Symposium. Referate und Diskussionsberichte. Lukes, R. (ed.) 
(Muenster Univ. (Germany, F.R.). Inst. fuer Arbeits- und Wirts- 
chaftsrecht). Koeln, Germany, F.R.; Heymanns (1977). (In German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

Regarding the contents of section 7, sub-section 2, figure 6 of 
the Atomic Energy Act, according to which a nuclear license may 
only be issued when predominantly public interest, especially with 
regard to maintaining certain water, air, and soil purification stand- 
ards is not opposed to the choice of the site for the facility, there is 
no agreement on interpretation. From the constitution of section 7, 
sub-section 2 of the Atomic Energy Act it is deduced here, that the 
— of nonnuclear-specific environmental factors be includ- 
ed, too. 


40261 Significance of preliminary decision and construction 
design approval in nuclear licensing procedures for the manufacturer. 
Pierer, H. v. pp 199-205 of Fuenftes Deutsches Atomrechts-Sympo- 
sium. Referate und Diskussionsberichte. Lukes, R. (ed.) (Muenster 
Univ. (Germany, F.R.). Inst. fuer Arbeits- und Wirtschaftsrecht). 
Koeln, Germany, F.R.; Heymanns (1977). (In German) 
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From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

Questions are discussed, to what extent the licensing proce- 
dure in its present legal structure offers already starting points for 
promoting the tendency to standardization and how the legal princi- 
ples can be improved upon, e.g. the inclusion of an authorization for 
issuing an appropriate legal regulation for construction design ap- 
proval within the Atomic Energy Act. 


40262 Environmental compatibility examination in nuclear licens- 
ing. Rauschning, D. pp 83-91 of Fuenftes Deutsches Atomrechts- 
Symposium. Referate und Diskussionsberichte. Lukes, R. (ed.) 
(Muenster Univ. (Germany, F.R.). Inst. fuer Arbeits- und Wirts- 
chaftsrecht). Koeln, Germany, F.R.; Heymanns (1977). (In German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

In this lecture, too, a binding effect for an examination is 
derived from the constitution of section 7, sub-section 2, figure 6 
Atomic Energy Act for the appropriate authorities. 


40263 Judicial problems in connection with the decommissioning 
of nuclear facilities. Scharnhoop, H. pp 141-147 of Fuenftes Deut- 
sches Atomrechts-Symposium. Referate und Diskussionsberichte. 
Lukes, R. (ed.) (Muenster Univ. (Germany, F.R.). Inst. fuer Arbeits- 
und Wirtschaftsrecht). Koeln, Germany, F.R.; Heymanns (1977). (In 
German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

The 4th amendment of the Atomic Energy Act has regulated 
in section 7, sub-section 3 AtG decommissioning, safe containment, 
and dismantling of facility or components. The term ‘removal’ of 
such removed or dismantled radioactive components is not men- 
tioned in this context. Removal is dealt with in the added section 9a 
AtG. 


40264 Judicial problems in connection with preliminary decision 
and construction design approval in nuclear licensing procedures. 
Schmieder, K. pp 169-189 of Fuenftes Deutsches Atomrechts-Sym- 
posium. Referate und Diskussionsberichte. Lukes, R. (ed.) (Muenster 
Univ. (Germany, F.R.). Inst. fuer Arbeits- und Wirtschaftsrecht). 
Koeln, Germany, F.R.; Heymanns (1977). (In German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

Standardization in nuclear engineering makes two demands 
on a legal instrument which is to make this standardization possible 
and which is to promote standardization in the nuclear licensing 
practice: On the basis of just one license for a constructional part or 
a component, its applicability in any number of subsequent facility 
licensing procedures has to warranted, and by virtue of its 
binding effect, standardization has to create a sufficiently big confi- 
dence protection with manufacturers, constructioneers and operators 
to offer sufficiently effective incentives for standardization. The 
nuclear preliminary decision pursuant to section 7 a of the Atomic 
Energy Act in the form of the component preliminary decision 
appears to be unsuitable as a legal instrument for standardization, as 
the preliminary decision refers exclusively to the construction of a 
concrete facility. For standardization in reactor engineering, the 
construction design approval appears to be basically the proper legal 
instrument on account of its legal structure as well as its economic 
effect. Its binding effect encouters a limitation with regard to third 
parties in so far that this limitation could question again the binding 
effect in a subsequent site-dependent nuclear license procedure. The 
legal structure of the extent of the binding effect, which is decisive 


for the suitability of the construction design approval, lies with the 
legislator. The following questions have to be regulated: Ought the 
applicant to have a legal claim on the granting of a construction 
design approval, or ought it to be at the discretion of the authorities, 
and secondly, the extent of the binding effect in terms of time on the 
basis of the fixation of a time limit, or on the basis of the possibility 
of subsequent conditions to be imposed, or the revocation. 


40265 Substantive law problems in jurisdiction. Sternberg, D. pp 
49-59 of Fuenftes Deutsches Atomrechts-Symposium. Referate und 
Diskussionsberichte. Lukes, R. (ed.) (Muenster Univ. (Germany, 
F.R.). Inst. fuer Arbeits- und Wirtschaftsrecht). Koeln, Germany, 
F.R.; Heymanns (1977). (In German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

Substantive law problems in nuclear licensing procedure ju- 
risdiction are discussed. Preconditions for the right to file a suit 
pursuant to section 42, sub-section 2 VwGO are investigated, in the 
context of which the necessity is pointed out to differentiate between 
normal operation and possible accidents. Furthermore, comments 
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are made on the definition of ‘facility’ in terms of nuclear law, the 
understanding of which is rather decisive for the substantial scope of 
the nuclear licensing procedures. Also, legal problems are examined 
which arise from special forms of financing for nuclear power plant 
projects, in particular in connection with leasing financing. 


40266 Environmental compatibility examination in nuclear licens- 
ing. Vieregge, U. pp 101-106 of Fuenftes Deutsches Atomrechts- 
Symposium. Referatee und Diskussionsberichte. Lukes, R. (ed.) 
(Muenster Univ. (Germany, F.R.). Inst. fuer Arbeits- und Wirts- 
chaftsrecht). Koeln, Germany, F.R.; Heymanns (1977). (In German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

The nuclear law in force in section 7, sub-section 2 of the 
Atomic Energy Act binds the licensing authorities to a comprehen- 
sive examination of all environmental concerns, nuclear as well as 
nonnuclear risks and environmental impacts. As a plan approval 
procedure for sites pursuant to paragraphs 72 VwVfG would create 
the possibility to first deal with the environmental compatibility 
examination, the licensing procedure as such would be exempted 
from this. This could speed up the licensing procedure without 
impairing the environmental compatibility examination. Thus, it 
would be very desirable if the legislator would decide to take the 
necessary steps. 


40267 Function and set up of public participation in the nuclear 
licensing procedure. Wiedemann, H. pp 255-262 of Fuenftes Deut- 
sches Atomrechts-Symposium. Referate und Diskussionsberichte. 
Lukes, R. (ed.) (Muenster Univ. (Germany, F.R.). Inst. fuer Arbeits- 
und Wirtschaftsrecht). Koeln, Germany, F.R.; Heymanns (1977). (In 
German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

From the ops of view of the public utilities, the participation 
of the public in the nuclear licensing procedure, in the site provision 
procedure, in constructional planning, and as a joint action brought 
pursuant to the new ‘Nuclear Installations Ordinance’ (AtVfO) is 
discussed. In this context, it is emphasized, that a change, via 
possibilities existing de lege lator, is not necessary if government and 
administration are willing to achieve the objectives given by the 
legislator on the basis of the existing instrumentarium. The target 
they have to achieve is the enforcing ‘general public interest’, which 
has been declared as binding in law and in programmes of the 
government based on these laws. 


40268 Function and set up of public participation in the nuclear 
licensing procedure. Witt, S. de. pp 271-277 of Fuenftes Deutsche 
Atomrechts-Symposium. Referate und Diskussionsberichte. Lukes, 
R. (ed.) (Muenster Univ. (Germany, F.R.). Inst. fuer Arbeits- und 
Wirtschaftsrecht). Koeln, Germany, F.R.; Heymanns (1977). (In 
German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

Thesis of the lecture is, that the Nuclear Installations Ordi- 
nance (AtVfO) is inadequate for the legal protection of the citizens 
concerned. A brief presentation of the premisses of this argumenta- 
tion is followed by the relationship between judicial and administra- 
tive legal protection. Details of a desirable installations ordinance (to 
display the files for inspection and a concrete presentation of conse- 
quences, to improve the possibilities for objections, own experts of 
the citizens, discussion of the various expertises during the hearing) 
are discussed. 


40269 Electric penetrations standards for design, qualification, 
and application. Rautio, W.S. JEEE Trans. Power Appar. Syst.; PAS- 
96: No. 1, 184-188(1977). 

From IEEE Power Engineering Society summer meeting; 
Portland, OR, USA (18 Jul 1976). 

IEEE Standard 317-1976; “Electric Penetration Assemblies in 
Containment Structures for Nuclear Power Generating Stations”, 
Revision 2 of the Standard first published in 1971 represents a 
significant step forward in the standardization of electric penetration 
assembly design, qualification, and application. This paper explains 
some of the whys and wherefores of electric penetrations; reviews 
the current Standard; and provides an insight into the ongoing work, 
and problems, of Subcommittee SC-1.1 in arriving at its ultimate 
objective of providing a true working standard. 


REACTOR DOCKETS 


40270 (DOCKET-50003—776) Indian Point Station, Units 1, 2, 
and 3. Annual operations report No. 27: January—December 1977. 
(Consolidated Edison Co. of New York, Inc., New York (USA)). 27 
Feb 1978. 177p. (DOCKET-50247—1201; DOCKET-50286—876). 
Dep. NTIS, PC A09;MF AO1. 





SEPT. 15, 1978 


Unit 1 remained shutdown with the fuel removed to the Fuel 
Handling ey! a a decision by the Company on the 
installation of an ECCS. Information for Unit 2 and 3 is presented 
concerning procedure changes, tests, experiments, maintenance, 
equipment examinations, radioactivity releases, shutdowns and 
forced power reductions, and the number of personnel and Man/ 
Rem exposure by work and job function. (FS) 


40271 (DOCKET-50285—960) Fort Calhoun Station, Unit 1. 
Annual operation report: January-December 1977 (including environ- 
— report). (Omaha Public Power District, Nebr. (USA)). Feb 
- Vp 

Net electrical energy generated in 1977 was 2,922,683.7 
MWH with the generator on line 6,959.8 hours. Information is 
presented concerning operations, power generation, shutdowns, 
maintenance, changes, tests, experiments, occupational personnel 
radiation exposures, and primary coolant chemistry. Data on radio- 
active effluent releases, meteorology, environmental monitoring, and 
oon radiation doses to individuals for July 7, 1977 to December 

1, 1977 are also included. (FS) 


40272 (DOCKET-50317—976) Calvert ong Nuclear he ad 
Plant, Units 1 and 2. Annual operating report: January- 
1977. (Baltimore Gas and Electric Co., Md. tUSA)) Feb 1978. 100p. 
Dep. NTIS, PC A05/MF AO. 

Information is presented concerning operation, changes, tests, 
experiments, maintenance, man/rem exposures by work and job 
function, and reactor internals vibration monitoring. (FS) 


ECONOMICS 
REFER ALSO TO CITATION(S) 40570, 40703 


40273 (CONF-760266—(Summ.)) Conference on energy develop- 
ment. Summary report. D'Angelo, L. (Atomic Industrial Forum, 
Inc., Washington, D.C. (USA)). Jul 1976. 56p. Industrial Forum, 
Inc., Washington, DC 

From Conference on energy development) probing the possi- 
ble; Washington, DC, USA (8 Feb 1976). 

The Atomic Industrial Forum's February 1976 conference on 
energy development focused on the research and implementation of 
energy technologies in the context of immediate and near term 
national energy objectives. Leading figures in government, industry, 
labor, and public opinion research appeared before some 200 repre- 
sentatives of these fields to discuss national energy policy as it bears 
on research and development, with special emphasis on nuclear fossil 
fuel programs. Summaries are given of the twenty-six presentations 
made at the conference. 


40274 Energy investment in nuclear power plants. Mays, G.T. 
(Oak Ridge National Lab., TN). Nucl. Saf; 19: No. 3, 269-280(1978). 

The energy investment in terms of electrical and thermal 
energy requirements for nuclear _— plants is examined. The total 
lifetime energy inputs required for a 1000-MW(e) plant based on a 


30-year plant lifetime and 0.75 a factor are presented for several 


pressurized-water-reactor (PWR) and boiling-water-reactor (BWR) 
systems, two high-temperature gas-cooled reactor (HTGR) systems, 
and one heavy-water-reactor (HWR) system. The energy analyses 
reviewed here have demonstrated that the energy expenditures for 
the various reactor systems are very much less than the energy 
produced by the reactors and that the initial energy investments are 
recovered in a short time after startup--several months to 2 years. 
The energy requirements associated with the individual processes, 
such as mining, enrichment, construction, and waste disposal, are 
tabulated for two different fuel cycles for a PWR and a BWR. The 
enriching process is by far the largest component of the electrical 
requirements, representing 85 to 90% of the total electrical energy 
investment. The energy used in constructing and operating the 
reactor constitutes the largest single investment of thermal energy, 
representing 50% of the total thermal energy requirements. Results 
of several analyses are examined and comparisons made between 
nuclear power plants, a coal plant, and a solar thermal-conversion 
plant. 


40275 Economical problems in connection with the decommis- 
sioning of nuclear facilities. Dangelmaier, P. pp 133-139 of Sth 
German symposium on atomic law. Papers and discussions. Lukes, 
R. (ed.) (Muenster Univ. (Germany, F.R.). Inst. fuer Arbeits- und 
Wirtschaftsrecht). Koeln, Germany, F.R.; Heymanns (1977). (In 
German) 

From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

CONF-761257—. 

Discussed are: basic questions of financing, to bring in the 
decommissioning costs with reference to the various types of enter- 
prises, questions of taxes, use of the accumulated liquid means, the 
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economy of nuclear facilities taking into account the decommission- 
ing expenses. 


40276 Fast reactors and the fuel cycle. Flowers, B. (Ii ape 
Coll. of Science and Technology, —— (UK)). pp 164-178 of 
Nuclear power and the energy future. A Royal Institution forum. 
London; Symposium Press (1977). 

From Forum on nuclear power and the energy future; 
London, UK (11 Oct 1977). 

See CONF-7710122—. 

The basis for an energy policy is examined. The arguments 
for and against nuclear power are considered: the respective merits 
of thermal reactors and fast breeder reactors from the points of view 
of economy and safety; reprocessing plants; and radioactive waste 
management. The problems of plutonium are discussed: the possibil- 
ity of loss, explosion, diversion or misapplication. Uranium mining, 
uranium enrichment and the thorium cycle are also mentioned. It is 
concluded that the nuclear programme should no be ex: led at the 
present time but that ‘it should be a deliberate act of policy to ensure 
that by the year 2000 we are faced with a choice between genuine 
alternatives, so that if we then decide to expand the nuclear option 
we do so because it is not the only, but the best, thing to do at that 
time’. 


40277 Why Canada should stop selling its reactors to third world 
nations. Rogers, D.W.O. (National Research Council of Canada, 
Ottawa, Ontario). Sci. Forum; 10: No. 5, 9-12(Oct 1977). 

The writer argues that nuclear power is not an appropriate 
technology for developing nations because it emphasizes urban and 
industrial users. More dispersed energy production from smaller 
scale projects would not restrict a country’s development options as 
severely as would a nuclear power station. The author feels that 
Canada is not considering the interests of the rural majority in those 
nations to which it sells CANDU reactors. 


CONSTRUCTION AND OPERATION 
REFER ALSO TO CITATION(S) 40571 


FUEL CYCLE 
REFER ALSO TO CITATION(S) 39278 


40278 (CONF-780330—1) Analyses of denatured fuel cycle sys- 
tems. Cleveland, J.C.; Engel, J.R. (Oak Ridge National Lab., Tenn. 
(USA)). 1978. Contract W-7405-ENG-26. 23p. Dep. NTIS, PC A02/ 
MF AOl. 

From ASME symposium; Albuquerque, NM, USA (16 Mar 
1978). 

Concerns that commercial generation of electric power with 
nuclear energy could lead to proliferation of nuclear weapons have 
resulted in a Department of Energy (DOE) program to evaluate the 
unique aspects of the thorium cycle which may provide a reduced 
risk of nuclear proliferation. The denatured uranium thoriun cycle 
has inherent characteristics which might deter proliferation and 
permit use of recycle fissile material thus extending the growth 
potential of nuclear power beyond that offered by the current once- 
through cycle. With a system of reactors including breeders, the 
long-term nuclear growth potential offered by the denatured cycle is 
less than that offered by the uranium-plutonium cycle. Furthermore, 
the marketplace appears to have little interest in comm 
alternatives to the uranium-plutonium fuel cycle at this time. How- 
ever, if economic and resource efficient alternate cycles were devel- 
oped and demonstrated by the Government in a climate generally 
favorable to nuclear power, then industrial participation in the 
commercialization of these alternate cycles could be anticipated. 


40279 (GA-A—14753) GCFR fuel cycle information for the 
ORNL nonproliferation study. Baylor, K.J.; J hh, W.M.; Nagel, 
M.Z. (General Atomic Co., San Diego, Calif. (USA)). Jan 1978. 
Contract EY-76-C-03-0167-023;W-7405-ENG-26. 155p. Dep. NTIS, 
PC A08/MF AO1. 

At the request of Oak Ridge National Laboratory (ORNL) a 
short study (of two months’ duration) was carried out at General 
Atomic (GA) to provide information for ORNL’s nonproliferation 
fuel cycle study. Accordingly, six alternative GCFR fuel cycles, 
selected by ORNL, were studied to provide fuel cycle data and mass 
flow information for a typical large GCFR operating on the pro- 
posed fuel cycles. 


PROCESS HEAT REACTORS 


REFER ALSO TO CITATION(S) 39394 
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40280 (COO—4057-3) Gas-cooled reactor commercialization 
study: introduction scenario and commercialization analyses for proc- 
ess heat applications. Final report, July 8, 1977—November 30, 1977. 
(General Electric Co., Schenectady, N.Y. (USA). Electric Utility 
Systems Engineering Dept.). Dec 1977. Contract EN-77-C-02-4057. 
196p. Dep. NTIS, PC A09/MF AOI1. 

This report identifies and presents an introduction scenario 
which can lead to the operation of High Temperature Gas Cooled 
Reactor demonstration plants for combined process heat and electric 
power generation applications, and presents a commercialization 
analysis relevant to the organizational and management plans which 
could implement a development program. 


40281 (ORNL/Sub—4390/5) Duval Corporation application 
study: nuclear process energy from PE-CNSG. (Babcock and Wilcox 
Co., Lynchburg, Va. (USA). Nuclear Power Generation Div.). Dec 
1977. Contract W-7405-ENG-26. 250p. (BAW—1448). NTIS, MF 
AOl. 

Portions of document are illegible. 

The technical and economic studies were performed to exam- 
ine the possible installation of a small, integral pressurized water 
reactor as an industrial energy source in the Duval Corporation’s 
Frasch Process sulfur mining operation located in Culberson 
County, Texas. Since this is the first industrial application study 
attempted for this type of reactor, it has been a learning process on 
the nuclear plant side as well as the industrial side, particularly in the 
area of economic analysis. The importance of considering inflation- 
ary effects, the significance of plant financing form, and the annua- 
lized, after-tax cash flow and incremental rate-of-return methods of 
comparison in determing energy costs have all been recognized 
during the course of the study. 


40282 Hydrogen production using nuclear heat. Knoche, K.F.; 
Cremer, H.; Steinborn, G.; Wuester, G.; Hegels, S. (Lehrstuhl fuer 
Technische Thermodynamik, RWTH Aachen). pp 165-183 of Future 
energy production systems. Heat and mass transfer processes. 
Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; 
Hemisphere Publishing Corp. (1976). 

Multi-step processes for thermochemical water splitting rep- 
resent attractive alternatives for future hydrogen production using 
nuclear heat from HTGR’s. A short review of pro cycles is 
given. Some general criteria limit the number of cycles: thermody- 
namic restrictions, feasibility of the chemical reactions in a labora- 
tory scale, chemical engineering aspects. These criteria and the stage 
of development are discussed in detail. 


NUCLEAR REACTOR TECHNOLOGY 


REFER ALSO TO CITATION(S) 40652 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 41921 


40283 (LA-NUREG—6623(Suppl.)) PERM: corrections to the 
K-FIX code. Rivard, W.C.; Torrey, M.D. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Mar 1978. Contract W-7405-ENG-36. 6p. 
Dep. NTIS, PC A02/MF AOl1. 

Recommended corrections are described for the computer 
code K-FIX, which has been published in the report LA-NUREG- 
6623 and released to the Argonne Code Center in April 1977. The 
corrections given are current through January 1, 1978. 


40284 (LA-UR—78-772) Shielding Factor Method for producing 
effective cross sections: MINX/SPHINX and the CCCC interface 
system. MacFarlane, R.E.; Weisbin, C.R.; Paik, N.C. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 
13p. (CONF-780334—3). Dep. NTIS, PC A02/MF AO1. 

From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 

The Shielding Factor Method (SFM) is an economical de- 
signer-oriented method for producing the coarse-group space and 
energy self-shielded cross sections needed for reactor-core analysis. 
Extensive experience with the ETOX/IDX and ENDRUN/ 
TDOWN systems has made the SFM the method of choice for most 
US fast-reactor design activities. The MINX/SPHINX system was 
designed to expand upon the capabilities of the older SFM codes and 
to incorporate the new standard interfaces for fast-reactor cross 
sections specified by the Committee for Computer Code Coordina- 
tion (CCCC). MINX is the cross-section processor. It generates 
multigroup cross sections, shielding factors, and group-to-group 
transfer matriccs from ENDF/B-IV and writes them out as CCCC 
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ISOTXS and BRKOXS files. It features detailed pointwise reso- 
nance reconstruction, accurate Doppler broadening, and an efficient 
treatment of anisotropic scattering. SPHINX is the space-and-energy 
shielding code. It uses specific mixture and geometry information 
together with equivalence principles to construct shielded macro- 
scopic multigroup cross sections in as many as 240 groups. It then 
makes a flux calculation by diffusion or transport methods and 
collapses to an appropriate set of cell-averaged coarse-group effec- 
tive cross sections. The integration of MINX and SPHINX with the 
CCCC interface system provides an efficient, accurate, and conve- 
nient system for producing effective cross sections for use in fast- 
reactor problems. The system has also proved useful in shielding and 
CTR applications. 3 figures, 4 tables. 


40285 (ORNL—S5393) Sensitivity and uncertainty analysis for 
functionals of the time-dependent nuclide density field. Williams, 
M.L.; Weisbin, C.R. (Oak Ridge National Lab., Tenn. (USA)). Apr 
1978. Contract W-7405-ENG-26. 75p. (ENDF—263). Dep. NTIS, 
PC A05/MF AOl1. 

An approach to extend the present ORNL sensitivity pro- 
gram to include functionals of the time-dependent nuclide density 
field is developed. An adjoint equation for the nuclide field was 
derived previously by using generalized perturbation theory; the 
present derivation makes use of a variational principle and results in 
the same equation. The physical significance of this equation is 
discussed and compared to that of the time-dependent neutron 
adjoint equation. Computational requirements for determining sensi- 
tivity profiles and uncertainties for functionals of the time-dependent 
nuclide density vector are developed within the framework of the 
existing FORSS system; in this way the current capability is signifi- 
cantly extended. The development, testing, and use of an adjoint 
version of the ORIGEN isotope generation and depletion code are 
documented. Finally, a sample calculation is given which estimates 
the uncertainty in the plutonium inventory at shutdown of a PWR 
due to assumed uncertainties in uranium and plutonium cross sec- 
tions. 8 figures, 4 tables. 


40286 Influence of cylindrical absorbing channels on a tilted 
neutron flux distribution. Love, M.D. (Queen Mary Coll., London 
(UK). Dept. of Nuclear Engineering); Kushneriuk, S.A. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Can. J. Phys.; 55: No. 22, 1976-1990(15 Nov 1977). 

24 refs. 

Formulae are presented for determining the response coeffi- 
cient (the ‘dipole’ coefficient) of the asymptotic neutron flux distribu- 
tion in the medium surrounding a neutron absorbing rod when, in 
the absence of the rod, the flux in the medium is of linear form. The 
formulae are based on a variational approximation for the coeffi- 
cient. The medium surrounding the rod is assumed to be isotropical- 
ly neutron scattering and non-absorbing. The rod may be composite 
in form; a homogeneous, purely neutron-absorbing inner region 
surrounded by a uniform, weakly neutron-absorbing sheath or an air- 
gap or both. The one-velocity approximation is made. The rod is of 
infinite height and the neutron sources are at infinity. 


40287 Influence of cylindrical absorbing channels on a tilted 
neutron flux distribution. Love, M.D.; Kushneriuk, S.A. (Univ of 
London, Engl). Can. J. Phys.; 55: No. 22, 1976-1990(15 Nov 1977). 

Formulae are presented for determining the response coeffi- 
cient (the ‘dipole’ coefficient) of the asymptotic neutron flux distribu- 
tion in the medium surrounding a neutron absorbing rod when, in 
the absence of the rod, the flux in the medium is of linear form. The 
formulae are based on a variational approximation for the coeffi- 
cient. The medium surrounding the rod is assumed to be isotropical- 
ly neutron scattering and non-absorbing. The rod may be composite 
in form; a homogeneous, purely neutron-absorbing inner region 
surrounded by a uniform, weakly neutron-absorbing sheath or an air- 
gap or both. The one-velocity approximation is made. The rod is of 
infinite height and the neutron sources are at infinity. 24 refs. 


40288 Modular data based systems for scientific and technical 
computation. Bennewitz, F.; Lembcke, R. (Kraftwerk Union, Erlan- 
gen, Ger). Siemens Forsch.- Entwicklungsber.; 6: No. 6, 335-340(1977). 
(In German). 

In order to replace the numerous traditional stand alone 
codes, great modular data based systems were developed by KWU 
for the simulation of nuclear reactors. These latter systems exhibit a 
high degree of automatization and combine quality assurance with a 
high flexibility in special problems. On the other hand they show a 
greater machine dependency. 15 refs. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 40461, 40939, 41039, 41041, 
41061, 41065, 42098 
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40289 Extension of the maintenance cycle of HEPA filters by 
optimization of the technical characteristics of filters and their con- 
struction. Bella, H.; Stiehl, H.H.; Sinhuber, D. (Delbag-Luftfilter 
G.m.b.H., Berlin (Germany, F.R.)). pp 103-109 of Proceedings. 
Seminar on high efficiency aerosol filtration in the nuclear industry. 
Luxembourg; Commission of the European Communities (Feb 1977). 
(In German) 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761 145—. 

The knowledge of the parameters of HEPA filters used at 
present in nuclear plants allows optimization of such filters with 
respect to flow rate, pressure drop and service life. The application 
of optimizing new types of HEPA filters of improved performance is 
reported. The calculated results were checked experimentally. The 
use of HEPA filters optimized with respect to dust capacity and 
service life, and the effects of this new type of filter on the reduction 
of operating and maintenance costs are discussed. 


40290 Impact of codes and regulations governing the welding of 
nuclear components - Cu-based materials. Paper 24. Severson, R.J. 
(Ampco-Pittsburgh Corp., Milwaukes (USA)). pp 267-275 of Weld- 
ing of castings. Volume 1. Shackleton, D.N. Cambridge; Welding 
Institute (1977). 

From International conference on welding of castings; Brad- 
ford, UK (21 Sep 1976). 

See CONF-7609143—P1. 

An account is given of the requirements of ASME governing 
the welding of nuclear components fabricated from copper-based 
materials. A summary is given of the relevant requirements of 
section II (materials), section III (nuclear power plant components), 
section V (nondestructive examination), section IX (welding and 
brazing). The requirements are discussed further under the headings: 
material control and identification; examination and inspection pro- 
gramme; welding procedures; welding performance qualification; 
nondestructive examination: nameplate and stamping. 


40291 (EPRI-NP—701-SR) EPRI ductile fracture research 
review document. Marston, T. (Electric Power Research Inst., Palo 
Alto, Calif. (USA). Systems and Materials Dept.). Feb 1978. 201p. 
Dep. NTIS, PC A10/MF AO1. 

This report describes the ductile fracture research currently 
sponsored by the Electric Power Research Institute (EPRI) begin- 
ning with the need for such research, through the definition of goals 
and objectives, establishing strategy for reaching those goals, accom- 
plishments, issues and future research. The need for such research is 
related to the need to define accurately the effect of flaws (either 
real or hypothetical) on the burst resistance of nuclear pressure 
vessels, particularly the reactor vessel. Current analytical tools 
cannot accurately predict this behavior at or near operating condi- 
tions, because they assume the vessels to be fabricated with brittle, 
elastic materials which is simply not the case. Therefore, the general 
goal of the ductile research is to develop analytical tools that are 
capable of dealing with the tough, ductile materials characteristic of 
the reactor vessel. The three projects (five individual contractors) 
have separate, but complementary objectives, all of which add to the 
development and use of such a tool. The document presents detailed 
information on each of the five contracts as well as overview 
information on the research effort. Each section has its own execu- 
tive summary to provide further insight into the individual tasks. 


40292 (IAEA—189, pp 265-266) Irradiation effects and the du- 

plication of detected flaws in service. 1976. 

. In Fracture mechanics application: implications of detected 
aws. 

ASME Code procedure for evaluating the acceptability of 
flaws detected during in-service inspection is revised. Critical crack 
size for instability is proposed as criteria for detected flaws in 
operating plants. 


40293 (IAEA—189, pp 125-171) Unified approach to elastic- 

plastic mechanics. Neale, B.K.; Townley, C.H.A. (Central 

pracy § Generating Board, Berkeley (UK). Berkeley Nuclear 
bs.). 197 

From Meeting on fracture mechanics applications implica- 
tions of detected flaws; Winterthur, Switzerland (3 Dec 1975). 
- In Fracture mechanics applications: implications of detected 

aws. 

To assess the integrity of a cracked structure, using materials 
data obtained from simple laboratory tests, it is essential to define 
materials properties which are independent of the shape and the size 
of the specimen and of the loading system applied to it. In those 
situations where either the specimen or the structure fails after 
significant yielding has taken place, there is considerable speculation 
about the materials parameters which are relevant. By extending the 
Griffith equation for the stability of a perfectly elastic cracked body, 
the authors derive a fracture criterion which is applicable in the post 
yield regime. Comparisons are made with procedures based on the J- 
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contour integral, equivalent energy, and crack opening displace- 
ments and with the post yield fracture mechanics of Heald, Spink 
and Worthington, and Dowling and Townley. For certain 

it is shown that the factor controlling crack initiation is the fracture 
toughness Ksub(ic), irrespective of the amount of prior plastic 
damage, and hence independent of the shape and size of the speci- 
men tested. Load carrying capacity in the post yield regime cannot, 
however, be derived directly from a knowledge of fracture tough- 
ness; the ultimate tensile strength of the material is also relevant. 


40294 (IAEA— 189, pp 373-375) Low cycle fatigue in hot water. 
Roche, R. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. des Etudes Mecaniques et Thermiques). 1976. 
From Meeting on fracture mechanics applications —_ 
tions of detected flaws; Winterthur, Switzerland (3 Dec 1975) 
In Fracture mechanics applications: implications of detected 
flaws. 


40295 (IAEA—189, pp 173-183) Assessment of integrity of 
structures containing cracks. Townley, C.H.A. (Central bs), 1976 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). 197 

From Meeting on fracture mechanics applications — 
tions of detected flaws; Winterthur, Switzerland (3 Dec 1975). 

In Fracture mechanics applications: implications of detected 
flaws. 

The object of the investigations is to provide a method of 
assessing the safety and integrity of structures containing cracklike 
defects. Estimated load at which the cracked structure will fail is 
compared with the highest load likely to be applied in service. 


40296 (IAEA—189) Fracture mechanics applications: implica- 
tions of detected flaws. Mager, T.R. (International Atomic a ay 
Agency, Vienna (Austria). International Working Grou 
ity of Reactor Pressure Components). 1976. S00p (CONF-751268— 
1). Dep. NTIS (US Sales Only), PC A21/MF AO}. 
From Meeting on fracture mechanics applications — 
tions of detected flaws; Winterthur, Switzerland (3 Dec 1975) 
Separate abstracts were prepared for the individual papers 
icluded in the conference proceedings. 


40297 (LA—7135-MS) INGEN: a general-purpose mesh gener- 
ator for finite element codes. Cook, W.A. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Feb 1978. Contract W-7405-ENG-36. 62p. 
NTIS, PC E02/MF E02. 

Portions of document are illegible. 

INGEN is a general-purpose mesh generator for two- and 
three-dimensional finite element codes. The basic parts of the code 
are surface and three-dimensional region generators that use linear- 
blending interpolation formulae. These generators are based on an i, 
j, k index scheme, which is used to number nodal points, construct 
elements, and develop displacement and traction boundary 
tions. In addition to a description of the basic theory of the INGEN 
code, this report includes user's instructions for INGEN and exam- 
ple problems. 


40298 (TREE— 1258) Tooling for mechanized welding of 7 
diameter pipe. Eichenberger, G.D.; Turner, P.W.; ge 
(Idaho National Engineering Lab., idaho Falls (USA)). A: 1978. 
Contract EY-76-C-07-1570. 43p. Dep. NTIS, PC A03 AOl. 
As part of a DOE-RRT-funded welding technology develop- 
ment program, sixteen narrow-groove joints were welded on 0.91-m 
(36-in.) diameter AISI 316 stainless steel pipe. End preparations were 
made with a commercial pipe-facing machine. A commercial internal 
line-up clamp and a prototype external line-up clamp were used for 
alignment and clamping. These joints were welded by the mecha- 
nized gas tungsten arc welding (GTAW) process, bg or a 
commercial orbiting welding head and a ampere, 
power supply. The operation of this equipment and no 
obtained are reported. 


40299 (TRG-Report—2860(S)) Interpretation of elevated tem- 
perature fatigue data. Tomkins, B. (UKAEA Reactor Group, Spring- 
fields). Jun 1976. 30p. (CONF-760487—1). Dep. NTIS {US Sales 
Only), PC A03/MF AOl1. 

From International conference on fatigue testing and 
London, UK (5 Apr 1976). =~ 

The general problem of thermal cycling is examined in rela- 
tion to component stress-strain response and failure owe Comeaane 
The complexities of component failure analysis under thermal cy- 
cling conditions are clear. It is also clear that no single test proce- 
dure will enable good assessment and design rules to be delineated. 
More uniaxial plain specimen endurance data and simple crack 
propagation data are needed. But also more complex specimen test 
information is needed on specimens which simulate more closely the 
thermal stress-strain fields encountered in components. In addition, 
the role of environment and material metallurgical c with 
time in long term failure development requires a better - 
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ing. One inbuilt safety feature of many thermal cycling situations is 
the tendency to crack arrest conditions within the bulk material. The 
bounds on this factor are, however, not clear particularly when 
additional mechanical loads or constraints are present, as these can 
produce accelerating rather than decelerating crack conditions. 


40300 PRESTO - a computer code system for calculating 

of cylindrical and spherical gamma sources. Weidemann, W.; Michae- 
lis, U.E.; Siewczynski, G. (VEB Kombinat Kraftwerksanlagenbau, 
Berlin (German Democratic Republic)). Kernenergie; 21: No. 4, 106- 
109(Apr 1978). (In German). 

Designing shields of conduits and containers in nuclear power 
plants requires extensive shielding calculations. For systematic inves- 
tigations of parameters and versions the code system PRESTO 1 and 
2 has been developed which, moreover, permits shields for cylindri- 
cal and spherical sources emitting a complex gamma spectrum. 
Techniques of computation, concept of codes, data library, and 
performance of the code system are described. 


40301 Selecting elastomeric seals for nuclear service. Barbarin, 
R. (Parker Hannifin Corp, Cleveland, Ohio). Power Eng.; 81: No. 12, 
58-60(Dec 1977). 

In the early 1960s, the primary test used in selecting elas- 
tomers for reactor seals was a tensile test conducted on unstressed 
slabs of the compounds after they had been subjected to irradiation. 
These standard tests had the unfortunate ability to make compounds 
look very appealing to the nuclear engineer while completely failing 
the primary requirements of seal engineers. Today, a test has been 
developed which promises to satisfy the demands of both engineers. 
This is a test to determine the compression set of seals which are 
simultaneously squeezed (as they would be when installed) and 
irradiated (as they may be when in service) over prolonged periods. 
The new data provide criteria by which compounds may be selected 
for long life, normally requiring replacement only during conserva- 
tively scheduled five-year-reactor overhauls. 


40302 Reactor neutron detection using activation and fission 
fragment track detectors. Gomaa, M.A.; Hamdan, M.A. (Basrah 
Univ. (Iraq). Coll. of Science). Nucl. Instrum. Methods; 146: No. 3, 
527-530(1 Nov 1977). 

The aim of the present experimental investigation is to exam- 
ine the used mica and plastic samples not only as solid state nuclear 
track detectors but also as activation detectors. Experimental results 


showed that mica contains U (3 x 10~*) and Sc (2 x 10-*) by weight 
as impurities and the plastic sample used contains Zn (4 x 10~*) by 
weight. Mica and plastics are recommended for neutron fluence 
measurements (up to 107! n/cm?) and for flux mapping around the 
core centre of the reactor using the activation technique. 


40303 Nozzle seal. Herman, R.F. (to Energy Research and 
Development Administration). US Patent 4,055,199. 25 Oct 1977. 
Filed date 3 Jun 1975. 6p. 

PAT-APPL-583,488. 

In an illustrative embodiment of the invention, a nuclear 
reactor pressure vessel, having an internal hoop from which the 
heated coolant emerges from the reactor core and passes through to 
the reactor outlet nozzles, is provided with sealing members opera- 
tively disposed between the outlet nozzle and the hoop. The sealing 
members are biased against the pressure vessel and the hoop and are 
connected by a leak restraining member establishing a leak-proof 
condition between the inlet and outlet coolants in the region about 
the outlet nozzle. Furthermore, the flexible responsiveness of the seal 
assures that the seal will not structurally couple the hoop to the 
pressure vessel. 


40304 Comparison between four elasto-plastic fracture mechanics 
parameters. Harrison, J.D. (Welding Inst, Abington, Cambridge, 
Engl). Int. J. Pressure Vessels Piping; 5: No. 4, 261-273(Oct 1977). 

Various proposals have been made for the fracture assessment 
of pressure vessels under conditions where any failure would involve 
plastic deformation. Three elasto-plastic fracture mechanics param- 
eters (the J-contour integral, the equivalent energy value and the 
value of K corrected for plastic zone size) are compared with the 
Crack Opening Displacement value calculated from mouth-opening 
measurements on standard notched bar specimens using the method 
recommended in the British Standard Draft for Development, the 
work being based on Sumpter’s elasto-plastic finite element analysis 
of a deeply notched bar. The three parameters were found to be 
roughly equivalent and directly related to the COD. It was also 
shown that a large volume of fracture toughness data for relatively 
low strength weld metals conformed with the analysis. Finally, 
validity limits proposed for J, for K corrected for plastic zone size 
and for COD were found to be very similar although the reason for 
setting these limits differed in each case. 18 refs. 


40305 Contribution to the improvement of the sodium chloride air 
filter test method. Delhaye, J.; Michel, J. (Centre Technique des 
Industries Aerauliques et Thermiques (CETIAT), 75 - Paris 
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(France)). pp 241-247 of Proceedings. Seminar on high efficiency 
aerosol filtration in the nuclear industry. Luxembourg; Commission 
of the European Communities. (Feb 1977). (In French) 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

The essential feature of the test method initially developed by 
the Porton Down Chemical Defence Establishment and modified 
subsequently by the Atomic Energy Research Establishment at 
Harwell have been adopted for the testing of high efficiency filters 
by the Euro Committee of Manufacturers of Equipment for Air 
Treatment (EUROVENT). The method has also been studied in the 
context of the ISO. The Heating and Ventilation Industries, Techni- 
cal Centre (CETIAT), which uses this method, has drawn attention 
to a number of imperfections which affect reproductibility. It pro- 
poses changes which should have the effect of making the method 
a pontaulld not only in a given laboratory but also from one 
laboratory to another. It will then be possible to carry out studies to 
compare this method with other similar ones, in particular the 
fluorescin method (Standard NF X 44 011). The work carried out by 
CETIAT was concerned mainly with the following: aerosol genera- 
tion, the velocity spectra in sampling sections, photometer calibra- 
tion. 


40306 Filtration theory. Dorman, R.G. pp 15-31 of Proceedings. 
Seminar on high efficiency aerosol filtration in the nuclear industry. 
Luxembourg; Commission of the European Communities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

The theory of filtration with reference to HEPA filters is 
given, together with the implications for —— and testing. The 
effects of temperature, electric charges on particles and faults such as 
pinholes in the filter medium are discussed, and some experimental 
results are quoted. 


40307 Sodium chloride aerosol test for high efficiency air filter 
installations. Dorman, R.G.; Edwards, J.; Poynting, R. pp 127-143 of 
Proceedings. Seminar on high efficiency aerosol filtration in the 
nuclear industry. Luxembourg; Commission of the European Com- 
munities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

Although the individual HEPA filters of an installation may 
have been tested by the supplier, it is still necessary to test the plant 
as a whole because filters may have been damaged or have been 
incorrectly fitted. On-site tests are listed and a detailed description is 
given of the method developed at the Chemical Defence Establish- 
ment, Porton Down. In this test the filter bank is challenged by a 
thermally generated submicron aerosol of common salt, and the 
fraction penetrating the filter is measured using a portable Sodium 
Flame Photometer. Problems arising in practical on-site testing are 
detailed and solutions are suggested. Installations design is discussed 
and results of a typical test, on a 50 000 m*h™' installation, are given. 


40308 In situ measurement of filter efficiency in the nuclear 
industry, using the sodium fluoresceinate (uranine) aerosol method, 
AFNOR NFX 44 011 standard. Dupoux, J.; Briand, A. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service 
d'Etudes et de Recherches sur l'Environnement). pp 159-182 of 
Proceedings. Seminar on high efficiency aerosol filtration in the 
nuclear industry. Luxembourg; Commission of the European Com- 
munities (Feb 1977). (In French) 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

Of paramount importance in the field of nuclear safeguards 
are the in-situ checks on the efficiency of installed filters. It is 
essential to ensure that such filters have not been damaged in transit 
or during installation, subsequent to the factory or laboratory quality 
control tests. There must also be a check to establish whether the 
overall efficiency of the installation is not impaired by unsatisfactory 
sealing in the housing. A description of the French method using 
sodium fluoresceinate aerosols (AFNOR NFX 44011 Standard) is 
given, which, in view of its high degree of sensitivity and conven- 
tence allows the performance of high-efficiency high-throughput 
filter installations to be measured. Results obtained using this method 
are also presented. 


40309 Measurement in the laboratory and in the factory of the 
efficiency of the filter elements and filter paper by the sodium fluores- 
ceinate uranine method. AFNOR NFX 44 011 standard. Dupoux, J.; 
Briand, A. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Service d’Etudes et de Recherches sur 
l'Environnement). pp 249-262 of Proceedings. Seminar on high 
efficiency aerosol filtration in the nuclear industry. Luxembourg; 
Commission of the European Communities (Feb 1977). (In French) 
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From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

Although basically designed for in-situ efficiency measure- 
ments of high throughput air decontamination equipment, the 
fluoresceinate sodium method is also used to measure the efficiency 
of filter paper either in the laboratory or at the manufacturer's. A 
description is given of the potential scope of this method and of the 
equipment used in the latter case. A comparison is made between 
this and alternative methods. 


40310 Filter testing by the manufacturer and in the laboratory. 
Dyment, J.; Dorman, R.G. pp 283-306 of Proceedings. Seminar on 
high efficiency aerosol filtration in thenuclear industry. Luxem- 
bourg; Commission of the European Communities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

An outline is given of the purpose and basic principles in- 
volved in the performance testing of HEPA filters. The characteris- 
tics of five tests (DOP, uranine, methylene blue, paraffin oil and 
sodium chioride) are tabulated to facilitate comparison. Data on 
penetration of DOP, uranine and sodium chloride aerosols through 
media and filters are presented and discussed. These data suggest 
that the use of a sodium chloride aerosol of 0.45 wm mass median 
diameter can give results comparable with those of the DOP and 
uranine methods. Details of an improved sodium chloride test equip- 
ment using the 0.45 zm aerosol are presented. 


40311 In-situ testing of HEPA filters by the DOP test method. 
Fieuw, G.; Slegers, W.; Zeevaert, T. (Centre d’Etude de l’Energie 
Nucleaire, Mol (Belgium)). pp 145-158 of Proceedings. Seminar on 
high efficiency aerosol filtration in the nuclear industry. Luxem- 
bourg; Commission of the European Communities (Feb 1977). (In 
French) 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

Nuclear facilities and especially nuclear research centres are 
important users of HEPA filters. In addition to the initial tests by the 
manufacturer, filters have to be tested in-situ in order to establish the 
efficiency of the installed filters prior to their utilization. Periodic 
tests are carried out in order to verify their operational performance. 
At the Centre d'Etude de l’Energie Nucleaire (CEN/SCK) of Mol 
the DOP test method, based on the ANSI-N.101. 1-1972 standard, is 
in general use. A polydisperse DOP aerosol is injected upstream of 
the filters. The overall filter efficiency is obtained by comparing the 
concentrations upstream and downstream by determination of for- 
ward-scattered light from the aerosol cloud. The test method, the 
Laskin-nozzle vapour condensation aerosol generators and the detec- 
tor are described. The particle size distribution of the test aerosol has 
been verified. The practical results and the conclusions to be drawn 
from the experience gained during the tests in-situ by the DOP 
method are reviewed. 


40312 In-situ high efficiency filter testing at AEE Winfrith. 
Fraser, D.C. (UKAEA Reac.wr Group, Winfrith. Atomic Energy 
Establishment). pp 197-214 of Proceedings. Seminar on high efficien- 
cy aerosol filtration in the nuclear industry. Luxembourg; Commis- 
sion of the European Communities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

This paper discusses experience in the testing of high efficien- 
cy filters in a variety of reactor and plant installations at AEE 
Winfrith. There is rarely any concern about the effectiveness of the 
filter as supplied by any reputable manufacturer. Experience has 
shown there is a need to check for defects in the installation of filters 
which could lead to by-passing of aerosols and it is desirable to 
perform — re-tests to ensure that no subsequent deterioration 
occurs. It is important to use simple, portable apparatus for such 
tests; methods based on the use of sodium chloride aerosols, al- 
though suitable for the testing of filters prior to installation, involve 
apparatus which is too bulky for in-situ testing. At Winfrith a double 
automatic Pollak counter has been developed and used routinely 
since 1970. The aerosol involved has a particle size far smaller than 
the size most likely to penetrate intact fiiters, but this is irrelevant 
when one is primarily interested in particles which by-pass the filter. 
Comparisons with other methods of testing filters will be described. 


40313 Automatized filter testing with a particle-counter. Haller, 
P.; Bumbovic, B.; Ruchti, W.; Steiner, R. pp 633-639 of Proceedings. 
Seminar on high efficiency aerosol filtration in the nuclear industry. 
Luxembourg; Commission of the European Communities (Feb 1977). 
(In German) 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 
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For the determination of the separatory efficiency of high 
efficiency aerosol filters and filter media respectively an apparatus 
was built for the high-resolution determination of particle sizes of 0.3 
- 5 pm. The main components of the apparatus are a scattered-light 
photometer as particle-counter and a multichannel analyser for the 
evaluation of the size distribution. The measured icle size distri- 
bution can be transformed to a weight distribution by computer. 
Thus the separation into fractions by particle numbers or weight 
within the measuring range can be achieved. Based on experience 
with this unit an automated filter test rig was developed for filters 
with a nominal flow of 2 - 1200 m*/h. It has the following character- 
istics: automatic generation and continuous monitoring of aerosol 
concentration with automatic particle counting downstream of the 
filter under test; evaluation of the results by comparison of the 
particle numbers before and after the filter allows determination of 
the efficiency. 


40314 Methods of installing and testing absolute filters in the 
nuclear industry. Hoppitt, B. pp 85-101 of Proceedings. Seminar on 
high efficiency aerosol filtration in the nuclear industry. Luxem- 
bourg; Commission of the European Communities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

The paper covers methods of installing Absolute Filters in 
Unipak housings complete with bag changing obloids, also the new 
swing bolt base frame assembly for ladder mounted installations. 
Details of ‘on site’ testing and the results obtained are given utilising 
the thermo-pneumatic Dioctyl Phthalate (D.O.P.) method on var- 
ious installations within British Nuclear Power Stat:ons. 


40315 Consideration of the changes in efficiency of absolute 
filters under various conditions of contaminant loading. Hoppitt, B. pp 
569-585 of Proceedings. Seminar on high efficiency aerosol filtration 
in the nuclear industry. Luxembourg; Commission of the European 
Communities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

The paper will detail the results of a test programme on 
normal 3400 m*/h and 5100 m‘°/h Absolute Filters repeated under 
various conditions of contaminant loading. The contaminant used 
was sub-micron carbon particles (to simulate the particle size spec- 
trum which should be present behind reasonably efficient pre-filters). 
At various conditions of contaminant-loading filters were re-tested 
utilizing a thermo-pneumatic D.O.P. cloud, but the grades of filter 
utilized in the experiment were initially selected on the basis of their 
initial efficiencies against the British Standard BS. 3928 Sodium 
Flame Test. 


40316 Automatic particle counter for testing filter penetration 
low concentration DOP aerosols, Jessen, U.; Haslop, D.; Lieberman, 
A. pp 641-647 of Proceedings. Seminar on high efficiency aerosol 
filtration in the nuclear industry. Luxembourg; Commission of the 
European Communities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

The use of DOP aerosol for filter testing is discussed briefly. 
Problem areas are described based on concentration requirements for 
photometric analysis and quantity requirements for large filter bank 
testing. Some comments are made on the nature of DOP as a 
challenge material. The use of low concentration ‘cold DOP’ aerosol 
in conjunction with an automatic particle counter used both for filter 
penetration testing and for leak checking is discussed. Data compar- 
ing filter penetration by DOP aerosol and by atmospheric particles is 
discussed. 


40317 HEPA-filter testing by single optical intra-cavity laser 
particle counter. Kratel, R. pp 649-659 of Proceedings. Seminar on 
high efficiency aerosol filtration in the nuclear industry. Luxem- 
bourg; Commission of the European Communities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

The application of an intra-cavity laser in a single optical 
particle counter gives to the system a very high sensitivity and 
readout data which are practically independent of material con- 
stants. The particle counter has a sizing capability between 0.06 
micrometer and 3 micrometer equivalent diameter. A protection 
factor of 10° for HEPA-filters can be immediately determined in 
contrast to the normal range of about 10‘ using a photometer. 


40318 Absolute air filtering equipment in the nuclear industry. 
Design - Safety - Experience. Lucas, J.C. pp 71-84 of Proceedings. 
Seminar on high efficiency aerosol filtration in the nuclear industry. 
Luxembourg; Commission of the European Communities (Feb 1977). 
(In French) 
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From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

The problems encountered in the design of absolute filters 
(HEPA FILTERS) are presented: glass-fibre filter papers; standards 
and characteristics: efficiency, fire-resistance, humidity-resistance, 
radiation-resistance, etc; various types of paper folding: deep folds 
and small folds, dihedrally mounted; filtering elements; designs; 
characteristics and quality control; The design of filtration equip- 
ment is also analysed: mounting in metal or concrete casings. French 
and American designs (Regulatory Guide 1-52); and gas-tight casings 
allowing contaminated filters to be renewed without breaking the 
gas-tight seal. 


40319 Experiments on high efficiency aerosol filtration. Mazzini, 
M. (Pisa Univ. (Italy)); Cuccuru, A.; Kunz, P. (Centro Applicazioni 
Militari Energia Nucleare, S. Piero a Grado (Italy). pp 545-567 of 


Proceedings. Seminar on high efficiency aerosol filtration in the 
nuclear industry. Luxembourg; Commission of the European Com- 
munities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

Research on high efficiency aerosol filtration by the Nuclear 

ineering Institute of Pisa University and by CAMEN in collabo- 

ration with CNEN is outlined. HEPA filter efficiency was studied as 
a function of the type and size of the test aerosol, and as a function of 
flowrate (+-50% of the nominal value), air temperature (up to 
70°C), relative humidity (up to 100%), and durability in a corrosive 

here (up to 140 hours in NaC! mist). In the selected experi- 
mental conditions these influences were appreciable but are not 
sufficient to be significant in industrial HEPA filter applications. 
Planned future research is outlined. 


40320 Aerosol problem in nuclear installations. Megaw, W.J. pp 
1-14 of Proceedings. Seminar on high efficiency aerosol filtration in 
the nuclear industry. Luxembourg; Commission of the European 
Communities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

Most accident conditions and many of the normal operations 
of nuclear installations result in aerosol problems either within or 
outside the confines of operational units. However self evident this 
may appear nowadays, its acceptance, except among aerosol scien- 
tists, was a gradual process extending over a number of years. A 
rapid survey of aerosol problems which have arisen in Europe and 
North America is given and an attempt made to draw general 
principles from it. The changes which may occur in the nature of the 
aerosol after its formation are described and the implications of these 
—_ on the design and operation of gas cleaning equipment 


40321 In-situ testing of HEPA filters in the nuclear Karlsruhe 
filter system. Ohimeyer, M.; Stotz, W. (Gesellschaft fuer Kernfors- 
chung m.b.H., Karlsruhe (Germany, F.R.)). pp 111-126 of Proceed- 
ings. Seminar on high efficiency aerosol filtration in the nuclear 
industry. Luxembourg; Commission of the European Communities 
(Feb 1977). (In German) 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

Nuclear plant operators and filter manufacturers are endea- 
ae to improve environmental protection by intensifying process 
control and/or improving filter quality. In-situ testing is an impor- 
tant element in these efforts since it represents a direct means of 
checking the success or otherwise of a particular development. The 
arrangements for in-situ testing should satisfy the following mini- 
mum requirements: the staff should not be exposed to risk during the 
test; the test method should be objective and reproducible as well as 
being as sensitive as possible; the test method should permit detec- 
tion of individual leaks in the filter system so that they can be 
remedied as efficiently as possible; the test equipment should not 
necessitate modifications to the extract systems or plant construc- 
tion; the test should be simple and capable of being carried out with 
a minimum of effort and equipment. GfK has developed the ‘Nucle- 
ar-Karlsruhe’ filter housing in accordance with these principles. 


40322 In-situ testing of high efficiency particulate filters in the 
CEGB south eastern region nuclear power stations. Powell, A.W.; 
Wilkinson, B.A. pp 183-196 of Proceedings. Seminar on high effi- 
ciency aerosol filtration in the nuclear industry. Luxembourg; Com- 
mission of the European Communities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

High efficiency air filters are installed in the CEGB’s Nuclear 
Power Stations to prevent discharge of radioactive material to the 
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environment should the ventilation air become contaminated. The 
Board has determined that these filter units should be tested in-situ to 
ensure that the stringent design specifications are met. This paper 
describes the rig work comparing the British Standard method using 
sodium chloride aerosol with other test methods, such as Dioctyl 
Phthalate, naturally occurring dust aerosols and artificially produced 
condensation nuclei. This work led to the development of an in-situ 
test method using condensation nuclei and a Pollak-Nolan nucleus 
counter. The advantages and disadvantages of this method over 
other methods for in-situ testing is discussed. 


40323 Choice and use of air cleaning in nuclear installa- 
tions. Pradel, J.; Chapuis, A.M. (CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. de Protection); Dupoux, J. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Service d'Etudes et de Recherches sur l'Environnement). 
pp 33-48 of Proceedings. Seminar on high efficiency aerosol filtra- 
tion in the nuclear industry. Luxembourg; Commission of the Euro- 
pean Communities (Feb 1977). (In French) 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

High-efficiency air cleaning systems must comply with the 
standards laid down by the bodies responsible for safety in nuclear 
facilities. Obviously, they must be technically feasible and as eco- 
nomic as possible. It is therefore essential to adopt a set procedure 
for selecting the system and establishing its compliance with existing 
standards. The different procedures are described, with particular 
reference to the following: conditions to be met by systems before 
they can offered by a supplier, performance guarantees for filters 
which have passed the appropriate acceptance tests, quality control 
of the filters, final acceptance and periodic checks of the equipment. 
In particular, the tests for measuring various characteristics of filter 
elements are described. 


40324 Testing of high efficiency particulate air filters according 
to the German standard DIN 24 184. Riediger, G. (Hauptverband der 
Gewerblichen Berufsgenossenschaften e.V., Bonn (Germany, F.R.). 
Staubforschungsinstitut). pp 223-239 of Proceedings. Seminar on 
high efficiency aerosol filtration in the nuclear industry. Luxem- 
bourg; Commission of the European Communities (Feb 1977). (In 
German) 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

Particulate air filters are tested to the German Standard DIN 
24 184, dated October 1974, in the Staubforschungsinstitut des 
Hauptverbandes der gewerblichen Berufsgenossensc n (Dust 
Research Institute of the Control Association of Industrial Injuries 
Insurance Institute), Bonn, within the scope to the instituts’s func- 
tions in the field to testing. The standards for particulate air filters, as 
set by DIN 24 184, and the generation and the properties of the test 
aerosols employed are discussed and the tests and measuring meth- 
ods used are described, with particular reference to the problems of 
testing particulate filters having an especially high collection effi- 
ciency. 


40325 Experience at KEMA with testing high efficiency aerosol 
filtration systems. Scholten, L.C.; van der Lugt, G. pp 343-353 of 
Proceedings. Seminar on high efficiency aerosol filtration in the 
nuclear industry. Luxembourg; Commission of the European Com- 
munities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

KEMA regularly tests the high efficiency aerosol filtration 
systems of its nuclear laboratories, its test reactor and the Dutch 
nuclear power plants. Only approved filter elements are installed, so 
that in-situ tests mainly check the integrity of total systems. For in- 
situ testing the DOP test is used because of its simplicity and direct 
reading. The experience obtained is described. Difficulties in the 
performance of tests arising from the lay-out of systems are indicat- 
ed, and instructions are given for the design of new systems. Com- 
pleting the test facilities, KEMA has an installation available for 
examining new and used filter elements. 


40326 Experimental determination of the retention of submicron 
particles in fibrous materials. Stenhouse, J.I.T.; Formby, J.; Sinclair, 
I. (Loughborough Univ. of Technology (UK)). pp 623-631 of Pro- 
ceedings. Seminar on high efficiency aerosol filtration in the nuclear 
industry. Luxembourg; Commission of the European Communities 
(Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

A method of determining the grade efficiency for the collec- 
tion of submicron particles in fibrous materials is described. A 
polydispersed submicron salt aerosol is used and the Sartorius scintil- 
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lation counter is employed as a detection system. The results of tests 
on a fibrous mat are presented and are compared with theory. The 
influence of filter packing density particularly is described. 


40327 Experience of large scale utilisation of ‘class S’ aerosol 
filters. Stratmann, J. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.)). pp 411-442 of Proceedings. Seminar on high efficiency 
aerosol filtration in the nuclear industry. Luxembourg; Commission 
of the European Communities (Feb 1977). (In German) 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

The paper is mainly concerned with the defects of ‘class S’ 
particulate filters. All filter components (paper, spacers, gaskets, 
handles and frames) are dealt with individually. The results of tests 
carried out on various types of filter are also reported and an 
explanation of the variations in these results attempted. Experience 
gained with filter housings at the Juelich nuclear research Establish- 
ment and the mounting and removal of ‘class S’ filters will be 
considered. Whether, from the users’ point of view, tests by the users 
on ‘class S’ filters are necessary will be discussed, and if so, which 
tests; a wide range of different filters will be considered. 


40328 New electrostatic precipitator for HEPA prefilter use in 
the nuclear industries. Thompson, J.K.; Clark, R.C.; Fielding, G.H. 
pp 601-603 of Proceedings. Seminar on high efficiency aerosol 
iltration in the nuclear industry. Luxembourg; Commission of the 
European Communities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

Fibrous prefilters extend the service life of HEPA filters by 
removing most of the larger airborne particles. Such prefilters, 
however, are less effective in removing submicron particles until 
they are well loaded and a substantial pressure drop exists. For 
HEPA prefilter service a radically new design of two-stage electro- 
static precipitator (ESP) is proposed. It has the advantages of 
washability, efficiency largely independent of aerosol particle size, 
and very low pressure drop, all of which are common to convention- 
al ESP’s. In addition, however, the efficiency of the new design is 
improved by an order of magnitude or more over conventional 
ESP’s. Moreover, the new design appears to be largely or entirely 
sparkproof, an important consideration in the filtration of combusti- 
ble aerosols. 


40329 Improving the cost-effectiveness of HEPA filters via die- 
lectrophoretic prefilters. Thompson, J.K.; Clark, R.C.; Fielding, G.H. 
pp 605-607 of Proceedings. Seminar on high efficiency aerosol 
filtration in the nuclear industry. Luxembourg; Commission of the 
European Communities (Feb 1977). 

From Seminar on high efficiency aerosol filtration in the 
nuclear industry; Aix-en-Provence, France (23 Nov 1976). 

See CONF-761145—. 

Dielectrophoresis is the movement of uncharged particles in 
non-uniform electric fields. It is a pure field, zero current, zero 
corona phenomenon. Dielectrophoresis has been applied to improve 
the normal decontamination factors (DF’s) of high quality glass fiber 
prefilter media by an order of magnitude or more at a face velocity 
of 20 cm/sec and a pressure drop of 1 cm H2O (the manufacturer's 
rated condition). These data apply to aerosols of 0.3 and one micron 
dioctyl phthalate (DOP) and a DC voltage gradient of 11 kV/cm. 
Further developments are foreseen which will eliminate the unac- 
ceptable process of interelectrode sparking through the medium, and 
provide electrode configuration suitable for pleated media. 


40330 Ways of improve metallurgical technology of fabrication of 
large shapes for power generation machinery. Sobolev, Yu.V. (Izhorsk 
Works, USSR). Energomashinostroenie; No. 9, 22-24(1977). (In Rus- 
sian). 

Results of investigations in the course of practical fabrication 
of large blanks are presented and the ways and methods of improv- 
ing the technology are discussed. The shapes weighing 100-300 t, 
made of alloyed steel grades, possessing high and isotropic mechani- 
cal properties and adequate resistance to brittle fracture are required 
for the construction of nuclear reactor shells with the capacity of 
over | million kW, low pressure cylinder rotors for steam turbines 
and turbogenerators with the capacity of 1200-1600 MW for 3800 
rpm, and rotors for low-speed turbines and turbogenerators for 
nuclear power plant units with the unit capacity of up to 1000 MW. 
Several steel grades are considered and relative modeling of me- 
chanical properties is recommended. 


FUEL ELEMENTS 


REFER ALSO TO CITATION(S) 41070 
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40331 (AECL—5810) Anisotropy of zirconium-2.5 wt% niobium 
fuel cladding after creep and irradiation. Kohn, E.; Wright, M.G. 
(Atomic Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell 
Nuclear Research Establishment). Jul 1977. 2lp. Dep. NTIS (US 
Sales Only), PC A03/MF AOI. 

A Knoop hardness technique has been employed to determine 
the flow surfaces of Zr-2.5 wt% Nb fuel cladding subjected to creep 
both in and out of a fast neutron flux in the temperature range 300- 
500 deg C. The results indicate that temperature has by far the 
greatest effect in changing both the mean hardness and the aniso- 
tropy. Irradiation caused a major change in the mean hardness but 
had little influence on the anisotropy. A creep stress had no effect 
below 350 deg C but, at high temperatures, significantly increased 
the anisotropy. The results have been interpreted on the basis of a 
stress- and irradiation-enhanced recovery mechanism. The implica- 
tions of the results on fuel modelling calculations are discussed. 


40332 Expandable device for a nuclear fuel rod. Gesinski, L.T. 
(to Westinghouse Electric Corp.). US Patent 4,080,253. 21 Mar 1978. 
Filed date 21 Sep 1976. 6p. 

A nuclear fuel rod and a device for use within the rod 
cladding to maintain the axial position of the fuel pellets stacked one 
atop another within the cladding are described. The device is 
initially of a smaller external cross-section than the fuel rod cladding 
internal cross-section so as to accommodate loading into the rod at 
preselected locations. During power operation the device responds 
to a rise in temperature, so as to permanently maintain its position 
and restrain any axial motion of the fuel pellets. 


40333 Porosity characterization of ceramic nuclear fuel. Treibs, 
H. (Westinghouse Hanford Co, Richland, Wash). Prakt. Metallogr.; 
14: No. 11, 583-600(Nov 1977). 

A method for estimating the size distribution of pores in 
unirradiated nuclear fuel pellets by measuring the size distribution of 
the intersection of the pores on a polished section is described. 
Observation is by means of optical microscopy and scanning elec- 
tron microscopy of the polished sections, and transmission electron 
microscopy of replicas of the sections. Sizing is by a combination of 
manual (Zeiss TGZ 3) and automatic (Quantimet 720) image analysis 
instruments. The data are combined by fitting a polynomial to the 
logarithms of the unfolded size distributions evaluated for each size 
range covered by a given observational technique. Examples are 
given of the necessity of using adequate sectioning techniques, and 
the applicability of the method to two fuels with different pore 
shapes. 


40334 Conditioning of nuclear reactor fuel. Thompson, J.R.; 
Rowland, T.C.; Proebstle, R.A.; Rosicky, E.; Snyder, T.M. (to 
General Electric Co., Schenectady, N.Y. (USA)). Australian Patent 
7,578,369/A/. 19 Feb 1975. Priority date 12 Apr 1974, Australia. 
23p. 


The patent provides a method of conditioning the fuel in a 
reactor core to a predetermined maximum power level of operation 
so that subsequent relatively rapid changes in power level below and 
up to the maximum level can be made with minimum risk of pellet- 
cladding interaction fuel rod failures. This and other objectives are 
accomplished by taking advantage of the discovery that reactor fuel 
can be conditioned for subsequent high power operating level 
changes by a method of systematically increasing the local power of 
the fuel in the high power range at or below a discovered critical 
rate. 


CONTROL SYSTEMS 
REFER ALSO TO CITATION(S) 40447, 40467, 40573 


40335 Apparatus and method for controlling a nuclear reactor. 
Musick, C.R. (to Combustion Engineering, Inc.). US Patent 
4,080,251. 21 Mar 1978. Filed date 22 May 1973. 52p. 

A control system and method for a nuclear steam supply 
system for calculating the appropriate operating limits of the system 
based on the system's design limits are described. The control system 
monitors the appropriate parameters of the nuclear steam supply 
system, modifies one of the parameters, and calculates the desired 
operating limit on the basis of the unmodified and modified param- 
eters. The parameter selected to be modified is adjusted in such a 
way as to account for the possible occurrence of all anticipated 
operational occurrences. The degree of adjustment encompasses the 
factors of the possibility of the occurrence of a worst case accident; 
axial power distribution; and the delay times of the protection system 
which include sensing, calculating, and activation time delays. The 
operating limit thus generated includes a margin which allows 
sufficient time for the termination of operation or for control of the 
system such that the design limits are not violated. 
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ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 40255, 40570, 40684, 41482, 
41483, 41490, 41533, 41537 


40336 (GAI-TR—104-NP-A) Analysis of thrust and jet impinge- 
ment forces using the JIP computer . Webb, S.W. (Gilbert/ 
Commonwealth, Reading, Pa. (USA)). Feb 1978. 57p. Associates, 
Inc., Reading, PA. 

The methodology for the calculation of thrust and jet im- 
pingement forces from the blowdown analysis of the system includ- 
ing the wave propagation effects is described. The applicable formu- 
las as implemented by the computer code JIP in four thermodynamic 
regions are discussed; the regions are cold water, subcooled water, 
water-steam mixtures, and steam. Techniques for the determination 
of jet temperature are also described. Jet-target interaction consider- 
ations such as target selection criteria and the effects of target 
configuration on jet impingement loads are included. This report 
describes analytical considerations consistent with portions of 
tion 3.6.2.2 of the USNRC Standard Format. 


40337 \ pee np and model studies of the diffuser- 
pipe system for discharging condenser cooling water at the Quad-Cities 
Nuclear Power Station. Parr, A.D.; Sayre, W.W. (Iowa Inst. of 
Hydraulic Research, ar J a (USA). Jun 1977. 266p. (IIHR— 
204). NTIS PC A08/MF 
The performance 7 the multiple-port, submerged-jet diffuser 
pipe BR for discharging heated condenser cooling water from 
megawatt Quad Cities Nuclear Power Station into the 
Mississippy River was investigated in a comprehensive set of river 
surveys and thermal-hydraulic model studies. The diffuser-pipe 
system was found to be in compliance with the applicable thermal 
standards by a comfortable margin during all of the river surveys. 
The results of the study indicate that with a minor modification in 
the distribution of the flow from the diffuser ports, satisfactory 
performance in the open-cycle-mode can be achieved for river 
discharges as low as about 15,000 cfs. The gross behavior of the jets 
in the initial mixing region was found to be in rough accordance 
with the behavior of a momentum jet discharging into a quiescent, 
infinite body of water. For the most part, good agreement was 
obtained between prototype and model data. Based on the experi- 
mental results, the mixing zone downstream of the diffuser pipe is 
divided into an individual-jet region, a transition region where the 
jets merge, and a two-dimensional region following merging. Using 
8 temperature- and velocity-distribution functions for the 
individual jet region, relationships are derived for predicting the 
zones-of-passage, with respect to both cross-sectional area and flow 
discharge, for the region of a channel assigned to a single diffuser 
port. minimum zones-of-passage, within which the temperature 
rise does not exceed 5F, were found to occur about six port 
diameters downstream from the diffuser pipe. 


40338 (WCAP—8978) Chemical and Volume Control System 
Cn nm Ceereien oat Sine made aa at eeneie. 
Paddleford, D.F.; Stoyanoff, N.E. (W. —— Nuclear Energy 
Systems, Pittsburgh, Pa. (USA)). Nov! 1977. Sip. Nuclear Energy 
Systems, Pittsburgh. 

The Westinghouse PWR Chemical and Volume Control 
System (CVCS) is described, and results of a Failure Mode and 
Effects Analysis (FMEA) are presented demonstrating that the 
system can meet the single failure criteria without compromising safe 
Saves and the ability to prevent or mitigate postulated 
acc’ its. 


SITING 
REFER ALSO TO CITATION(S) 40256, 40257, 41510, 41756 


40339 (BNL—22806) Economic feasibility of artificial islands 
for cluster-siting of offshore energy facilities. Baram, M.S.; Spencer, 
J.; Munson, J.S. (Massachusetts It Inst. of Tech., Cambridge (USA). 
Es of Civil Engineering; Brookhaven National Lab., Upton, N.Y. 

— Nyt 1977. Contract EY-76-C-02-0016. 87p. Dep. NTIS, PC 


The: study presents a general first-order cost feasibility analy- 
sis of the artificial island concept and its usefulness for the offshore 
siting of multiple a facilities. The results of the study include a 
recommended method of cost-feasibility assessment; the collection 
and organization of the most useful information presently available; 
and a series of conclusions on feasibility for generic comparison 
ae These conclusions can be summarized as follows: (1) 
islands to the outer bound of the continental shelf - 
technologically feasible; (2) offshore nuclear power plants ap 
be competitive with onshore plants from a cost standpoint; 6) 
offshore deepwater ports appear to be more economical than pro- 
posed onshore deepwater ports, existing facilities or facilities pres- 
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ently under construction; (4) offshore oil refineries, except under 
special circumstantces, will probably be more costly than onshore 
counte: ; (5) the cluster-siting of facilities on an artificial island 
has definite cost-effectiveness potential; (6) a joint public-private 
financial venture with a strong federal agency lead role appears 
essential for the multi-facility island concept to be realized; and (7) 
artificial island siting of energy complexes appears to be a concept 
worth pursuing in terms of further site and facility-specific research, 
and possibly in terms of a demonstration project. 


40340 (NP—22847) Analysis of federal regulations governing 
siting and construction of nuclear power plants as to under- 
ground or berm containment. Anglin, R.L. Jr.; Ireland, S.J.; Gold- 
smith, M. (Jet Propulsion Lab., Pasadena, Calif. (USA)). Sep 1977. 
43p. Energy Resources Conservation and Development Commis- 
sion, Sacramento, CA. 

The document is concerned with the analysis of the applica- 
bility of Federal regulations to the underground siting concept. A 
basic dilemma between the thrust of the present regulations and the 
intent of the underground siting project is defined and discussed, and 
an outline of necessary changes is offered. Both the Code of Federal 
Regulations (CFR) and the Regulatory Guides, which outline ac- 
cepted methodology, are reviewed. 


40341 (ORNL/SUB—7272/1) Preliminary assessment of nucle- 
ar energy centers and energy systems complexes in the western United 
States. Final report. Gottlieb, P.; Robinson, J.H.; Smith, D.R. 
(Dames and Moore, Los Angeles, Calif. (USA)). Feb 1978. Contract 
W-7405-ENG-26. 263p. Dep. NTIS, PC A12/MF AOl. 

The Nuclear Energy Center siting opportunities in the eleven 
western states have been systematically examined. The study area 
has been divided into 10-mile by 10-mile grid cells, and each cell has 
been evaluated in terms of overall suitability and site-related costs. 
Composite suitability consists of a weighted sum of ten important 
nuclear power plant siting issues; the icular weights used for this 
study were decided by a Delphi session of twenty individuals with 
energy facility siting expertise, with at least one representative from 
each of the eleven western states. Site-related costs consist of the 
additional expenditures required for seismic hardening (in seismically 
active areas), electric power transmission lines (for sites significantly 
far from load centers), and wet/dry cooling system costs (limited 
water availability and/or high summer temperatures). 


40342 (ORNL-tr—4569) Nuclear power plant sites planning and 
other large-scale projects with environmental impact in the Federal 
Republic of Germany. Bluemel, W. (Oak Ridge National Lab., Tenn. 
(USA)). [nd]. Translation by K. Holland of German paper, 1976. 
15p. Dep. NTIS, PC A02/MF AO1. 

Intermediate and long term planning for the siting of nuclear 
plants as well as other large facilities in the Federal Republic of 
Germany is discussed. 


RADIOACTIVE EFFLUENTS 


40343 (NUREG—0367) Radioactive materials released from nu- 
clear power plants (1976). Decker, T.R. (Nuclear Regulatory Com- 
mission, Washington, D.C. (USA). Office of Management Informa- 
tion and Program Control). Nov 1978. 176p. NTIS $9.00. 

Releases of radioactive materials in airborne and liquid ef- 
fluents from commercial light water reactors during 1976 have been 
compiled and reported. Data on solid waste shipments as well as 
selected operating information have been included. This report sup- 
plements earlier annual reports issued by the former Atomic Energy 
Commission and the Nuclear Regulatory Commission. The 1976 
release data are compared with previous year releases in tabular 
form. Data covering specific radionuclides are summarized. 


40344 (UNI—418) Radiological impacts of proposed liquid efflu- 
ent reduction alternatives at N Reactor. Sula, M.J. (United Nuclear 
Industries, Inc., Richland, Wash. (USA)). 2 Feb 1976. Contract EY- 
76-C-06-1857. 32p. Dep. NTIS, PC A03/MF AO1. 


40345 Cryogenic recovery system for the removal of krypton 85 
and xenon 133 from the gaseous wastes of nuclear plants. Anderle, F.; 
Frey, H.; Lerch, G. (Leybold-Heraeus and Co, Hanau, Ger). Kern- 
technik; 19: No. 11, 483-487(Nov 1977). 

The ——_ rectification process is described for the re- 
moval of inert fission gases from the gaseous wastes of nuclear 
plants. The design and construction of an experimental facility are 
described, the physical and technological difficulties encountered are 
nates and a brief introduction into the calculations is given. 3 
refs. 


40346 Environmental compatibility examination in nuclear licens- 
ing. Beeretz, R. pp 107-114 of Fuenftes Deutsche Atomrechts- 
Symposium. Referate und Diskussionsberichte. Lukes, R. (ed.) 
(Muenster Univ. (Germany, F.R.). Inst. fuer Arbeits- und Wirts- 
chaftsrecht). Koeln, Germany, F.R.; Heymanns (1977). (In German) 
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From 5. symposium on nuclear law; Muenster, F.R. Germany 
(8 Dec 1976). 

See CONF-761257—. 

The following is discussed: Anticipated operation duration 
and changes to be expected in the environment with reference to the 
environmental compatibility examination in licensing procedures. In 
this context, the author limits himself to examination obligations 
which refer to environmental loads during normal operation. Thesis: 
Only a limitation of radioactivity release towards zero will do justice 
to future requirements. 


CHEMICAL AND THERMAL EFFLUENTS 


40347 (UCID—17744-78-1) Chemical effluents in surface waters 
from nuclear power plants. Quarterly progress report. Harrison, F.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 31 
= 1978. Contract W-7405-ENG-48. 18p. Dep. NTIS, PC A02/MF 
AOl. 

The objectives of this research project are threefold: to obtain 
data on the behavior of potentially toxic substances introduced into 
surface waters from nuclear power plants; to determine the magni- 
tude of the impact of these substances on representative and eco- 
nomically important aquatic species; and to develop models with 
which to predict the partitioning of these substances among the 
abiotic aquatic compartments. To fulfill these objectives in our 
investigation of copper, we are determining copper partitioning in 
marine and freshwater systems, evaluating the toxicity of copper to 
representative aquatic organisms, and developing a mathematical 
model to predict copper partitioning. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 40417, 40418, 40432, 40446, 
40457, 40463 


40348 (ANL—76-34) Final safety analysis addenda to hazards 
summary report, Experimental Breeder Reactor II (EBR-II): upgrad- 
ing of plant protection system. Volume I. Sackett, J.1.; Gale, N.L. 
(comps.). (Argonne National Lab., Il]. (USA)). Aug 1977. Contract 
W-31-109-ENG-38. 174p. . 

This report is a compilation of the formal Final Safety Analy- 
sis Addenda (FSAA’s) to the EBR-II Hazard Summary Report and 
Addendum that have been prepared in support of certain modifica- 
tions to the reactor-shutdown-system portion of the EBR-II plant 
protection system. Each major section is an edited version of the 
original FSAA for a particular modification and provides a descrip- 
tion of the pre- and post-modification system, the rationale for the 
modification, and required supporting safety analysis. 


40349 (ANL—77-52) Application of the pulsed-neutron activa- 
tion technique for flow measurement at EBR-II. Price, C.C.; Sackett, 
J.1; Curran, R.N.; Livengood, C.L.; Kehler, P.; Forster, G.A. 
(Argonne National Lab., Ill. (USA)). Nov 1977. Contract W-31-109- 
ENG-38. 69p. . 

The pulsed-neutron-activation (PNA) flow-measuring tech- 
nique as applied to in situ fluid-flow measurements at EBR-II is 
described. Analytic relationships are derived for modeling the proc- 
ess and estimating the uncertainty in the measurement. Results from 
measurements of both water flow and secondary-sodium flow are 
presented. Results from PNA measurements on the water side of the 
EBR-II steam system have led to better definition of plant param- 
eters. Results from sodium-flow measurements are used to provide a 
correlation for in situ calibration of the electromagnetic sodium 
flowmeter in the secondary system. 


40350 (ANL—77-74) Bilinear cyclic stress—strain analysis for 
Incoloy 800, Maiya, P.S. (Argonne National Lab., Il]. (USA)). Nov 
1977. Contract W-31-109-ENG-38. 27p. . 

This report describes the bilinear stress-strain analysis under 
cyclic loading conditions for the alloy Incoloy 800. Although the 
method for determining the bilinear stress-strain parameters is based 
on a procedure proposed in the RDT Standard F9-1 for inelastic 
analysis of Fast Flux Test Facility (FFTF) components, the accura- 
cy and consistency of results have been improved by an analytical 
technique, which also resulted in certain simplifications. The bilinear 
stress-strain parameters of solution-annealed Incoloy 800 (Heat 
HH7058A) under cyclic loading conditions at a strain rate (epsilon/ 
sub t/) of 8.6 x 10-°s~', total strain range (Aepsilon/sub t/) of 0.2 to 
0.8 percent, and temperatures of room temperature to 593°C 
(1100°F) have been determined. The dependence of bilinear param- 
eters on temperature and strain is discussed. The cyclic-hardening 
characteristics based on correlation of yield parameter k with accu- 
mulated plastic strain are also presented. 
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40351 (ANL—77-86) Investigations of materials compatibility 
relevant to the EBR-II system: FY 1977 and the transition period. 
Longua, K.J.; Ruther, W.E.; Shields, J.A.; Olson, W.H.; Clark, A.F. 
(Argonne National Lab., Ill. (USA)). Feb 1978. Contract W-31-109- 
ENG-38. 30p. . 

The failure of newly designed thermocouple assemblies in the 
steam system was caused by severe corrosion due to residual brazing 
flux left inside the protective tube. Examination of a failed bellows- 
and-pivot-rod assembly inside the turbine initial-pressure-regulation 
assembly revealed intergranular cracking in the heat-affected zone at 
the root convolution of the welded bellows. The annual inspection 
of the steam plant included an in-service type of inspection. Burst 
tests of fuel-element tubes were performed in irradiated and unirra- 
diated defected hexagonal subassembly ducts, using both single and 
multiple defected tubes to simulate fuel-element failure. A fabric to 
be used in an enclosure to protect the EBR-II fuel transfer arm was 
tested successfully in sodium at 135 to 200°C. Thermal-shock testing 
of stainless steel-clad thermocouples at rates of 260°C/s confirmed 
their capability to withstand sudden changes in temperature. Out-of- 
reactor experiments indicated that graphite and reticulated vitreous 
carbon will trap '’Cs and are compatible with 371°C sodium. 
Experiments were performed with thermal-expansion-difference 
temperature monitors to determine the extent of stress relaxation 
during calibration. 


40352 (ANL—78-31) Study of the transient correction factor 
used in TREAT reactor in-pile experiments. Graff, D.L. (Argonne 
National Lab., Ill. (USA)). Mar 1978. Contract W-31-109-ENG-38. 
57p. Dep. NTIS, PC A04/MF AO1. 

The transient correction factor (TCF) is used in TREAT 
reactor experiments to predict the power calibration coefficient (PC) 
for prototype LMFBR fuel pins at transient conditions without 
subjecting the pins to a reactor transient. The TCF is defined as the 
fissions in a monitor wire per MW of reactor power at transient 
conditions divided by the fissions in a monitor wire per MW of 
reactor power at low power conditions. The power calibration 
factor is the power in the target fuel per gram of 75U per MW 
reactor power. The purpose of this study was to reduce the uncer- 
tainties concerning the transient correction factor by examining the 
nature and applicability of the TCF method. ANISN, a discrete- 
ordinates transport code, was used to simulate two TREAT reactor 
tests. 


40353 (ANL-CT—78-23) Interim ultrasonic sodium flow mea- 
surements on the EBR-II secondary system. Karplus, H.B.; Forster, 
G.A. (Argonne National Lab., Ill. (USA)). Mar 1978. Contract W- 
31-109-ENG-38. 45p. . 

The ultrasonic flowmeter measures the flow in a pipe by 
determining the times of flight of an ultrasonic pulse travelling 
through the fluid in a diametral plane at an angle of about 55° to the 
pipe axis. The difference of the time of flight of a pulse travelling in 
the direction of the flow and a pulse a the opposite 
direction yields a measure of the flow velocity. The average flight 
time of the two pulses is a function of the temperature from which a 
correction for pipe expansion and sound velocity may be derived. 
Flight times were measured with laboratory instruments and flow- 
rates calculated with a hand calculator to yield data for implement- 
ing a complete flowmeter using a microprocessor to give flow 
output directly. The differences between observed and calculated 
total ultrasonic flight times are well within experimental error. 
Absolute ultrasonic flow measurements are within the error band of 
other measuring systems. 


40354 (BNL-NUREG—24040) Review of the FFTF Natural 
Circulation test plans. Perkins, K.R.; Bari, R.A.; Chen, L. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). Feb 1978. Contract EY-76- 
C-02-0016. 47p. Dep. NTIS, PC A03/MF AO1. 

A review of the FFTF Natural Circulation test plans has been 
conducted in order to evaluate their relationship to the safety of the 
facility and to verification of analytical methods. It is concluded 
that: in general, the bases for the test acceptance criteria are incom- 
plete and do not achieve the desired objective of assuring adequate 
natural circulation decay heat removal for “worst case” conditions; 
and the behavioral gap between the 5 percent and 75 percent power 
transients is too wide to assure the safety of the facility (without 
extensive uncertainty analyses which apparently have not been per- 
formed). Recommendations are presented. 


40355 (CONF-780232—1) EBR-II experience with sodium clean- 
ing and radioactivity decontamination. Ruther, W.E.; Smith, C.R.F. 
(Argonne National Lab., Ill. (USA)). 1978. Contract W-31-109- 
ENG-38. 27p. Dep. NTIS, PC A03/MF AO1. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 

The EBR-2 is now in its 13th year of operation. During that 
period more than 2400 subassemblies have been cleaned of sodium 
without a serious incident of any kind by a two-step process devel- 
oped at Argonne. Sodium cleaning and decontamination of other 
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reactor components has been performed only on the relatively few 
occasions in which a repair or replacement has been required. A 
summary of the EBR-2 experience will be presented. A new facility 
will be described for the improved cleaning and maintenance of 
sodium-wetted primary components. 


40356 (CONF-780401—5) Three-dimensional diffusion theory 
analysis of the power burst facility. Nigg, D.W.; Scott, A.J. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 1978. Contract EY- 
76-C-08-1183. 1lp. Dep. NTIS, PC A02 MF AOl. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

Three-dimensional neutron diffusion calculations are routine- 
ly performed in support of various NRC-sponsored reactor fuel 
testing programs conducted in the Power Burst Facility test reactor 
at the Idaho National Engineering Laboratory. The calculations are 
done with the PDQ-7-II program. ENDF/B Version IV data pro- 
vide the basic cross section information used to generate few-group 
neutron diffusion theory constants used in the calculations. Reactor 
operating data have been employed to validate the three dimensional 
PBF diffusion theory model. Results obtained to date show that 
criticality is quite accurately predicted at various steady-state power 
levels. In addition, for one reactor configuration considered meas- 
ured axial power distributions at three different radial locations 
compare well with the predicted distributions. 


40357 (HEDL—77-106) Summary report of FFTF prototype pri- 
mary pump sodium test program. Buonamici, R. (Hanford Engineer- 
ing Development Lab., Richland, Wash. (USA)). Oct 1977. Contract 
EY-76-C-14-2170. 84p. . 

A summary of the high temperature in-sodium testing and test 
results of the full-size Fast Flux Test Facility (FFTF) prototype 
primary pump in the Sodium Pump Test Facility (SPTF) at the 
Liquid Metal Engineering Center (LMEC) is presented. The overall 
objectives of the test program, which spanned the period from July 
1975 to April 1977, were to demonstrate the highest confidence in 
and the integrity of the design of the pump prior to its actual 
operation in the FFTF. Design modifications made to the pump 
following the hydrostatic bearing seizure during the initial thermal 
transient test program were successfully validated by extensive test- 
ing. 


40358 (HEDL-TME—76-3) Cover gas entrainment tests in 
FFTF hydraulic core mockup. Dickinson, D.R. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). Apr 1978. Contract 
EY-76-C-14-2170. 54p. . 

Tests were performed in a 0.285-scale model to determine the 
rate of cover gas entrainment that might be expected in the outlet 
plenum of the Fast Flux Test Facility due to upward flow from the 
reactor core. Water was used to model sodium. The major source of 
entrainment was the gap surrounding a large vertical column where 
it penetrated the horizontal suppressor plate below the liquid sur- 
face. Modifications of this gap were tested to support redesign to 
reduce entrainment. The void fraction in the outlet pipes was meas- 
ured by recording the attenuation of an ultrasonic pulse transmitted 
across the pipe, the system was calibrated in place by measured gas 
flow. The outlet void fraction for the final modification was 6 x 107¢ 
at Weber number modeling, which gives an upper bound on FFTF 
performance. The outlet void fraction was zero at Froude number 
modeling. 


40359 (HEDL-TME—77-49) Core engineering technical pro- 
gress report, October—December 1977. Peterson, R.E. (Hanford En- 
gineering Development Lab., Richland, Wash. (USA)). Apr 1978. 
Contract EY-76-C-14-2170. 79p. Dep. NTIS, PC AOS5/MF AOl. 

Progress in FFTF core development is presented for the 
ae study areas: (1) core physics and (2) radiation and shield 
analysis. 


40360 (HEDL-TME—77-105) Evaluation of rod drop stability 
tests in FFTF. Harris, R.A.; Sevenich, R.A. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). Jan 1978. Contract 
EY-76-C-14-2170. 55p. . 

An evaluation of the adequacy of rod drop-type experiments 
to verify the stability margin in the FFTF is presented. This evalua- 
tion is based on simulations using models with the expected charac- 
teristics of the reactor. The assumed driving function for the experi- 
ments is the scramming of a nearly fully inserted secondary control 
rod. It is shown that an adequate stability margin can be assured 
from the inferred Nyquist diagrams of the open-loop transfer func- 
tion. The experiments cannot resolve the magnitude of the individual 
feedback mechanisms; therefore, predictions of the stability margins 
at reactor states other than the measurement state must rely on 
extrapolations of feedback mechanism magnitudes estimated from 
other corollary experiments or the wide stability margin expected in 
the FFTF. Positioning of the drop rod will result in a major 
perturbation on the spatial power density in the reactor and thus will 
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have a significant impact on nearby irradiation test subassemblies 
during the actual testing period. 


40361 (IEA—466) Evaluation of the irradiation products in the 
MTR fuel elements of the IEA-R1 reactor. Matsuda, H.T.; Araujo, 
J.A. de; Floh, B. (Instituto de Energia Atomica, Sao Paulo (Brazil). 
Divisao de Engenharia Quimica). Feb 1977. 12p. (In Portuguese). 
Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

An estimate of the radioactivities and quantities of fission 
products, plutonium-239 and neptunium-237 from irradiated MTR 
fuel elements of the IEA-R1 reactor, is presented. Such data were 
required for the projected studies relating to the reprocessing of fuel 
elements. Since the IEA-R1 reactor operates descontinuously, an 
average value for the irradiation time (thermal neutron flux, 10 
n.cm~*.sec™') and burn-up of the fuel material has been utilized in 
the calculations. 


40362 (LMEC—77-3) Calibration of the FFTF level measuring 
systems. Fischer, B.E. (Liquid Metal Engineering Center, Canoga 
Park, Calif. (USA)). 1 Dec 1977. Contract EY-76-C-03-0700. 447p. . 

This report summarizes the results of a program conducted at 
the Liquid Metal Engineering Center (LMEC) to calibrate all of the 
FFTF inductive level measuring systems manufactured by Westing- 
house Industrial and Government Tube Division. Sixty-two level 
measuring systems were calibrated during the program. Performance 
data was collected at sodium temperatures between 300 and 1200°F 
(149 and 649°C). Five of the sixty-two systems were calibrated in a 
NaK test facility at temperatures between 70 and 500°F (21.1 and 
260°C). 


40363 (LTR—10-39) Defect analysis program for LOFT. Pro- 
gress report, 1977. Doyle, R.E.; Scoonover, T.M. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Mar 1978. Contract EY-76- 
C-07-1570. 233p. NTIS, MF A0O1. 

Portions of document are illegible. 

In order to alleviate problems encountered while performing 
previous defect analyses on components of the LOFT system, re- 
gions of LOFT most likely to require defect analysis have been 
identified. A review of available documentation has been conducted 
to identify shapes, sizes, materials, and welding procedures and to 
compile mechanical property data. The LOFT Reactor Vessel Mate- 
rial Surveillance Program has also been reviewed, and a survey of 
available literature describing existing techniques for conducting 
elastic-plastic defect analysis was initiated. While large amounts of 
mechanical property data were obtained from the available docu- 
mentation and the literature, much information was not available, 
especially for weld heat-affected zones. Therefore, a program of 
mechanical property testing is recommended for FY-78 as well as 
continued literature search. It is also recommended that fatigue- 
crack growth-rate data be sought from the literature and that evalua- 
tion of the various techniques of elastic-plastic defect analysis be 
continued. Review of additional regions of the LOFT system in the 
context of potential defect analysis will be conducted as time per- 
mits. 


40364 (LTR—112-120) Design stress analysis of 12-inch blow- 
down valve. Quinn, J.C. (Idaho National Engineering Lab., Idaho 
Falls (USA)). 3 Mar 1978. Contract EY-76-C-07-1570. 6lp. Dep. 
NTIS, PC A04/MF AOl1. 

Portions of document are illegible. 

This LTR is a report to determine the structural adequacy of 
the 12-inch austenetic stainless steel blowdown valve in accordance 
with Article NB-3500, ASME Boiler and Pressure Vessel Code, 
Section ITI (1971). 


40365 (LTR—1 12-130) LOFT blowdown loop piping thermal 
analysis Class I review. Kinnaman, T.L. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 14 Feb 1978. Contract EY-76-C-07-1570. 
14p. (RE-A—77-138). Dep. NTIS, PC A02/MF AO1. 

In accordance with ASME Code, Section III requirements, 
all analyses of Class I components must be independently reviewed. 
Since the LOFT blowdown loop piping up through the blowdown 
valve is a Class I piping system, the thermal analyses are reviewed. 
The Thermal Analysis Branch comments to this review are also 
included. It is the opinion of the Thermal Analysis Branch that these 
comments satisfy all of the reviewers questions and that the analyses 
should stand as is, without additional considerations in meeting the 
ASME Code requirements and ANC Specification 60139. 


40366 (LTR—112-131) LOFT transient thermal analysis for 10 
inch primary coolant blowdown piping weld. Howell, S.K. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 3 Mar 1978. Con- 
tract EY-76-C-07-1570. 30p. (RE-A—77-142). NTIS, MF AO1. 

Portions of document are illegible. 

A flaw in a weld in the 10 inch primary coolant blowdown 
piping was discovered by LOFT personnel. As a result of this, a 
thermal analysis and fracture mechanics analysis was requested by 
LOFT personnel. The weld and pipe section were analyzed for a 
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complete thermal cycle, heatup and Loss of Coolant Experiment 
(LOCE), using COUPLE/MOD2, a two-dimensional finite element 
heat conduction code. The finite element representation used in this 
analysis was generated by the Applied Mechanics Branch. The 
record of nodal temperatures for the entire transient was written on 
tape VSN=T9NOS4, and has been forwarded to the Applied Me- 
chanics Branch for use in their mechanical analysis. Specific details 
and assumptions used in this analysis are found in appropriate 
sections of this report. 


40367 (LTR—114-86) Magnetite in LOFT primary coolant 
system. Schutz, H.W. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 3 Feb 1978. Contract EY-76-C-07-1570. 22p. Dep. NTIS, 
PC A02/MF AOl1. 

Responses to questions concerning magnetite deposits in the 
LOFT primary coolant system are presented. 


40368 (LTR—115-36) Stress analysis of LOFT steam generator 
blowdown cross-over line. Singh, J.N. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 14 Feb 1978. Contract EY-76-C-07-1570. 
29p. Dep. NTIS, PC A03/MF AOl1. 

The purpose of this report is to demonstrate compliance of 
the LOFT Steam Generator Blowdown Cross-Over Piping with the 
ASME Boiler and Pressure Vessel Code, Section III, Subsection 
NC. Deadweight, thermal expansion, seismic, LOCE, and LOCA 
loads have been considered. With the addition of two snubbers, as 
shown in this report, the system conforms to all requirements. 


40369 (LTR—141-16) Determination of fluid-induced loads from 
strain gages: theory, equations, and error analysis. Bohn, M.P.; Ras- 
muson, D.M. (Aerojet Nuclear Co., Idaho Falls, Idaho (USA)). 23 
Apr 1975. Contract EY-76-C-07-1570. 64p. Dep. NTIS, PC A04/MF 
A0l. 

Strain gages are to be used on the LOFT piping to determine 
load resultants during the subcooled portion of blowdown in Loss- 
of-Coolant Experiments. This report discusses the configuration of 
strain gages to be installed. The selected configuration is shown to: 
be sufficient to determine the desired load resultants; provide for 
measurement redundancy; and provide an evaluation of the applica- 
bility of the analytical assumptions made in obtaining load resultants 
from the measured strains. Data reduction equations are derived and 
an error analysis is performed. Data obtained from an analytical 
model of a Loss-of-Coolant Experiment is analyzed, showing that 
the error bounds on the load resultants are less than 12 percent of the 
load, provided the analytical assumptions are not violated. 


40370 (LTR—141-70) LOFT gamma densitometer background 
fluxes. Grimesey, R.A.; McCracken, R.T. (Idaho National Engineer- 
ing Lab., Idaho Falls (USA)). 3 Mar 1978. Contract EY-76-C-07- 
1570. 30p. (RE-P—77-054). Dep. NTIS, PC A03/MF AOl. 

Background gamma-ray fluxes were calculated at the location 
of the y densitometers without integral shielding at both the hot-leg 
and cold-leg primary piping locations. The principal sources for 
background radiation at the y densitometers are '°N activity from 
the primary piping H2O and y radiation from reactor internal 
sources. The background radiation was calculated by the point- 
kernel codes QAD-BSA and QAD-PSA. Reasonable assumptions 
were required to convert the response functions calculated by point- 
kernel procedures into the gamma-ray spectrum from reactor inter- 
ae A brief summary of point-kernel equations and theory is 
included. 


40371 (LTR—141-76) Thermal analysis of LOFT modular DTT 
for LOCE transient. Martin, C.M. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 3 Mar 1978. Contract EY-76-C-07-1570. 57p. 
(RE-A—77-104). Dep. NTIS, PC A04/MF AOl1. 

A thermal analysis was performed on the LOFT modular 
drag-disc turbine transducer (MDTT) modular assembly. The pur- 
pose of this analysis was to determine the maximum temperature 
difference between the MDTT shroud and end cap during a LOCE. 
This temperature difference is needed for stress analysis of the 
MDTT endcap to fairing welds. The thermal analysis was done 
using TRIPLE, a three dimensional finite element code. A three 
dimensional model of the MDTT was made and transient tempera- 
ture solutions were found for the different MDTT locations. The 
fluid temperature transients used for the solutions at all locations 
were from RELAP4 predictions of the LOFT L2-4 test which is 
considered the most severe temperature transient. Results of these 
calculations show the maximum temperature difference is 92°C 
(165°F) and occurs in the intact loop cold leg. This value and those 
found at other locations, are evaluated from the best available 
RELAP predicted temperatures during a nuclear LOCE. 


40372 (LTR—144-13) In-situ LCSR test of LOFT primary cool- 
ant RTDs. Robinson, J.C. (Idaho National Engineering Lab., Idaho 
Falls (USA)). 24 Mar 1978. Contract EY-76-C-07-1570. 48p. (R— 
3427). Dep. NTIS, PC A03/MF AO1. 
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The time constant for 6 RTD (resistance thermometers) ele- 
ments in the primary loop of the LOFT facility was determined from 
in-situ LCSR tests. These tests were carried out using TEC special 
designed instrumentation and analytical techniques. Eigenvalues 
were extracted from each of the LCSR steps. These eigenvalues 
were then utilized by a semi-theoretical model to establish the RDT 
time constant for each step. These time constant determinations were 
then averaged to determine the mean as well as the standard devi- 
ation. The time constants so determined ranged from 17 to 20.3 sec 
with a 1 sigma confidence level. 


40373 (WARD-PB—3045-1) FFTF hydrostatic pump bearing 
Phase-1 test report (final report). (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). [nd]. Contract EY- 
76-C-02-3045-014. vp. . 

In-sodium tests were conducted to provide pertinent data 
related to various performance characteristics of a prototypic FTF 
sodium lubricated hydrostatic pump bearing. The characteristics 
evaluated included: (1) bearing load/deflection performance, (2) 
wear and galling resistance during bearing rubbing at low speeds and 
(3) the cleanability of the bearing assembly after exposure to a 
sodium environment. The test program provided the required load/ 
deflection and cleanability data to the pump design organization as 
required; however, there is an undetermined degree of uncertainty 
associated with the wear characteristics data due to problems en- 
countered with the test rig. 


40374 (EURFNR—1424) Computation, measurement and analy- 
sis of the reactivity-to-power transfer function for the sodium-cooled 
nuclear power plant KNK I. Hoppe, P.; Mitzel, F. (Kernforschungs- 
zentrum Karlsruhe (Germany, F.R.). Inst. fuer Neutronenphysik und 
Reaktortechnik). Feb 1978. Translation by T.J. Clark of KFK— 
2385. 91p. Dep. NTIS, PC A0S/MF AO1. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

The reactivity-to-power transfer function for the sodium- 
cooled nuclear power plant KNK I (which stands for Compact 
Sodium-cooled Nuclear Energy Installation) has been measured and 
compared with theoretical results. The measurements have been 
performed with the help of pseudo-stochastic reactivity perturba- 
tions. The transfer function has been determined by computing the 
auto- and cross-power spectral densities for the reactivity and neu- 
tron flux signals. The agreement between the experimental and 
theoretical transfer function could be improved by adjusting the 
reactivity coefficients. The applications of these measurements with 
respect to reactor diagnosis and malfunction detection are discussed. 
For this purpose the accuracy of the measured transfer function is of 
great importance. Therefore an extensive error analysis has been 
performed. It turned out that the inherent instability of the reactor 
without control systems and the feedback by the primary coolant 
system were the reasons for comparatively large systematic errors. 
The conditions have been derived under which these types of errors 
can be considerably reduced. The conclusions can also be applied to 
analogous measurements at fast sodium-cooled reactors. Because of 
their inherent stability, the systematic errors will be reduced. 


40375 Creep-rupture properties of a weld-overlaid type 304 stain- 
less-steel forging. Klueh, R.L.; Canonico, D.A. (Oak Ridge National 
Lab., TN). Nucl. Technol.; 36: No. 3, 353-367(Dec 1977). 

The creep-rupture properties of a cylindrical Type 304 stain- 
less-steel forging weld overlaid with Type 308 stainless-steel weld 
metal were evaluated. Tests were made at 755, 811, and 866 K on 
tangential and radial (relative to the axis of the forging cylinder) 
specimens taken from the weld metal, from the forging as forged, 
and the forging adjacent to the weld metal/forging interface. Two 
types of axial specimens were also tested: specimens taken from the 
unaffected forging and specimens taken across the fusion line. These 
latter specimens contained both weld metal and forging in the 
specimen gauge section. At all temperatures, the rupture strength of 
the forging immediately adjacent to the fusion line was greater than 
that of the forging specimens taken at a distance from the fusion line. 
All forging specimens were stronger than the Type 308 stainless 
steel of the overlay weld metal. The only effect of orientation was 
found for the overlay weld metal, where the tangential specimens 
had a slightly greater rupture life than the radial specimens. (The 
minimum creep rates for the two orientations were similar.) At 811 
and 866 K, the ductilities of the overlay weld metal continuously 
decreased with increased rupture life. A minimum was found for the 
ductility-rupture life relationship of the Type 304 stainless-steel 
forging specimens at 866 K, while at 811 K, the ductility continuous- 
ly decreased with increased rupture life. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


REFER ALSO TO CITATION(S) 40344 
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40376 (HW—56910) Rod cluster fuel elements for water-cooled 
pressure tube reactors. Geering, G.T. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). 25 Jul 1958. Contract EY-76-C-06- 
1830. 11p. (CONF-580503—1). NTIS, MF AO1. 

From Fuel element conference; Gatlinburg, TN, USA (14 
May 1958). 

Four and seven rod cluster fuel elements have been tested 
under conditions approaching those anticipated for a Hanford New 
Production Reactor. Maximum coolant temperature in one test was 
270°C. Maximum power density was 15 watts/gram. Stainless steel 
clad unbonded elements were exposed to 2300 MWd/T. Zircaloy-2 
clad unbonded elements were irradiated to 600 MWd/T. A flexible 
end fitting was found necessary to support cluster fuel in the 
pressure tube. A seven rod element with Zr-2 clad coextruded 
— rods has been built for a 2000 MW4d/T test in Hanford KER 

p |. 


40377 (HW—57031) Project CAI-816: 105-N design criteria, 
basic reactor building requirements. Davis, H.S. (United Nuclear 
Industries, Inc., Richland, Wash. (USA)). 12 Jun 1959. Contract EY- 
76-C-06-1857. 21p. Dep. NTIS, PC A02/MF AO1. 

Portions of document are illegible. 


40378 (HWS—6587) Specification for fabrication of thermal 
shield, insulation layer, and aluminum reflector components. Project 
CAI-816. Haugland, G.T. (United Nuclear Industries, Inc., Richland, 
Wash. (USA)). 8 Aug 1960. Contract EY-76-C-06-1857. 75p. Dep. 
NTIS, PC A04/MF AO1. 

Portions of document are illegible. 


40379 (UNI—319(Rev.2)) Technical criteria for N Plant emer- 
gency communications. Long, J.T. (United Nuclear Industries, Inc., 
Richland, Wash. (USA)). 30 Jan 1976. Contract EY-76-C-06-1857. 
4p. Dep. NTIS, PC A02/MF AO1. 


40380 (UNI—719) Application of the power piping code and 
boiler and pressure vessel codes to N Reactor Plant. Peterson, R.S. 
(United Nuclear Industries, Inc., Richland, Wash. (USA)). 9 Feb 
1977. Contract EY-76-C-06-1857. 23p. Dep. NTIS, PC A02/MF 
AOl. 

This document highlights code pees activities during 
the design, construction and operation of the N Reactor Plant. Plans 
for future code application techniques are also indicated. 


40381 (UNI—1043) Dose rates from exposed Mark IV fuel. 
McNeece, J.P.; Haglund, N.S. (United Nuclear Industries, Inc., 
Richland, Wash. (USA)). 18 Apr 1978. Contract EY-76-C-06-1857. 
24p. Dep. NTIS, PC A02/MF AOl1. 


40382 (UNI-NUSAR—10) Shortening reactor process tubes. 
Design change P-3421. Frantz, C.E. (United Nuclear Industries, Inc., 
Richland, Wash. (USA)). 7 Aug 1976. Contract EY-76-C-06-1857. 
27p. Dep. NTIS, PC A03/MF AO1. 
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40383 (AD-B—017795) Innovative aircraft design study. Task 
II. Nuclear aircraft concepts. Final report, 24 June 1976—15 April 
1977. Muehlbauer, J.C.; Byrne, D.N.; Craven, E.P.; Randall, C.C.; 
Thompson, S.G. (Lockheed-Georgia Co., Marietta (USA)). Apr 
1977. Contract F33615-76-C-0112. 254p. (LG—77ER0008). NTIS 
PC Al2/MF AOl. 

Parametric analyses and design refinement studies were per- 
formed for conventional, canard, and spanloader aircraft configura- 
tions to determine the lightest ramp weight configuration with a 
nuclear propulsion system. Mission requirements for these analyses 
were: 400,000 and 600,000-Ilb payloads, 0.75 cruise Mach number, 
1000 n.m. emergency chemically-fueled range, and a 9000-ft field 
length. The canard configuration was between one and ten percent 
lighter in ramp weight than the other candidates at both payloads. 

mparison were made of the reference, (Brayton nuclear propul- 
sion cycle and canard wing configuration) and alternate nuclear 
aircraft with JP-fueled aircraft to determine that design range value 
which will result in JP-fueled aircraft with the same ramp weights or 
life-cycle costs as the nuclear aircraft. The results showed the equal 
ramp weight cross-over ranges to be 9200 and 7850 n.m. relative to 
the reference and alternate nuclear aircraft, respectively. For mission 
ranges exceeding these values, the nuclear aircraft will be lighter in 
weight. The converse is true for shorter ranges. Similarly, the life- 
cycle cost ranges were 11,950 and 11,100 n.m., respectively. Howev- 
er, a 300-percent fuel price increase reduced these ranges to 6100 and 
4700 n.m., respectively. Thus, as the severity of the energy shortage 
increases fuel prices, the future prospects for airborne nuclear pro- 
pulsion will improve. 


40384 (EQL-Memo—21) Cost escalation in nuclear power. Mon- 
tomery, W.D.; Quirk, J.P. (California Inst. of Tech., Pasadena 
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(USA). Environmental Quality Lab.). Jan 1978. Contract EY-76-G- 
03-1305. 96p. Dep. NTIS, PC A0S/MF AOl. 

This report is concerned with the escalation of capital costs of 
nuclear central station power plants between the early 1960s and the 
present. The report presents an historical overview of the develop- 
ment of the nuclear power industry and cost escalation in the 
industry, using existing data on orders and capital costs. New data 
are presented on regulatory delays in the licensing process, derived 
from a concurrent study being carried on in the Social Science 
group at Caltech. The conclusions of the study are that nuclear 
capital costs have escalated more rapidly than the GNP deflator or 
the construction industry price index. Prior to 1970, cost increases 
are related to bottleneck problems in the nuclear construction and 
supplying industries and the regulatory process; intervenors play 
only a minor role in cost escalation. After 1970, generic changes 
introduced into the licensing process by intervenors (including envi- 
ronmental impact reviews, antitrust reviews, more stringent safety 
standards) dominate the cost escalation picture, with bottlenecks of 
secondary importance. Recent increases in the time from application 
for a construction permit to commercial operation are related not 
only to intervenor actions, but also to suspensions, cancellations or 
postponements of construction by utilities due to unfavorable 
demand or financing conditions. 


40385 Some aspects of nuclear physics and safety design for the 
operational needs of nuclear propelled ships. Alesso, H.P. (MIT, 
Cambridge, Mass). Nav. Eng. J.; 89: No. 6, 81-89(Dec 1977). 

Some of the safety design aspects of nuclear propelled ships 
are discussed. Design considerations, including nuclear physics and 
engineering, reactor protection, and radioactive hazards are re- 
viewed, a simple explanation of how the reactor operates in a power 
transient is discussed, and the environment, political, and military 
considerations impacting on ship safety are presented. The paper 
concludes that in the final analysis the interrelationship between ship 
safety and reactor safety is the direct result of human decision, that 
of the Commanding Officer or of the operating personnel. 12 refs. 


40386 Comparison of measured and calculated nitrogen-16 activi- 
ty in water for application to nuclear-powered ship reactor designs. 
Sun, J.B.; Warren, H.D. (Babcock and Wilcox Co., Lynchburg, 
VA). Nucl. Technol.; 36: No. 3, 249-261(Dec 1977). 

To determine the accuracy of the neutron transport computer 
code used to predict '*N production rates, data on ‘O(n,p)'*N 
reaction rates were obtained by performing an '*O activation experi- 
ment. Measured absolute '*N production rates are compared to the 
calculated data. The comparison indicates that calculations using 
ENDF/B-II data consistently overestimate '*N production rates by 
a factor that ranges from 1.06 to 2.00. Good agreement between 
measurements and ENDF/B-IV calculations reveals that the latest 
version of the nuclear data used in the code is remarkably improved 
over previous versions. 
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40387 (AECL—5714) Canadian attitudes to nuclear power. 
Davies, J.E.0.; Dobson, J.K.; Baril, R.G. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
May 1977. 7p. (CONF-770505—). Dep. NTIS (US Sales Only), PC 
A02/MF AOl. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

A national assessment was made of public attitudes towards 
nuclear power, along with regional studies of the Maritimes and 
mid-western Canada and a study of Canadian policy-makers’ views 
on nuclear energy. Public levels of knowledge about nuclear power 
are very low and there are marked regional differences. Opposition 
centers on questions of safety and is hard to mollify due to irrational 
fear and low institutional credibility. Canadians rate inflation as a 
higher priority problem than energy and see energy shortages as a 
future problem (within 5 years) and energy independence as a high 
priority policy. 


40388 (AI-DOE—13223) Reactor safety. Quarterly technical 
progress report, October—December 1977. (Atomics International 
Div., Canoga Park, Calif. (USA)). 21 Mar 1978. Contract EY-76-C- 
03-0824-028. 27p. Dep. NTIS, PC A02/MF AOI1. 

The objectives of the program are to conduct tests that will 
characterize the behavior of sodium oxide, fuel, fission product, and 
other aerosols as they might be generated by various postulated 
LMFBR accidents; determine by analysis and confirm by experiment 
the generation and transport of these aerosols with respect to source 
(location, type, and configuration), for the entire course of events 
associated with real and hypothetical accident conditions; and con- 
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duct tests that will determine the effect of molten fuel on reactor 
structural or sacrificial material. 


40389 (AI-DOE—13225) Sodium piping survey to July 1977. 
Novacek, P.F. (Atomics International Div., Canoga Park, Calif. 
(USA)). 22 Feb 1978. Contract EY-76-C-03-0824. 112p. . 

This document presents a survey of high-temperature sodium 
piping experience through July 1, 1977. This survey was developed 
from reported data and from personal contacts with people familiar 
with specific installations. The survey provides information on 
piping that had no failures as well as piping that did. Twenty-six 
failures were identified in > or = to 1-in. diameter piping with only 
one being directly related to piping design. 


40390 (ANL—78-34) Transient energy transfer by conduction 
and radiation for a sudden contact between molten UO, and sodium. 
Cho, D.H.; Chan, S.H. (Argonne National Lab., Ill. (USA)). Mar 
og Contract W-31-109-ENG-38. 18p. Dep. NTIS, PC A02/MF 
AOl. 

The transient energy transfer following a sudden contact 
between molten UO, and sodium has been investigated, taking into 
consideration both conduction and internal thermal radiation in UO:. 
Analytical expressions for the contact-interface temperature valid for 
small times are derived. Illustrative calculations indicate that on a 
time scale relevant to fuel-coolant interactions, internal radiation of 
molten UO: should have an insignificant effect on the contact- 
interface temperature between molten UO: and sodium. It thus 
appears that for the purpose of assessing the potential for an explo- 
sive fuel-coolant interaction, the contact-interface temperature may 
be adequately determined based on consideration of pure conduc- 
tion. 


40391 (ANL-CT—78-30) Outlet plenum mixing for transient 
overpower conditions of a one-exit nozzle LMFBR. Howard, P.A. 
(Argonne National Lab., Ill. (USA)). Apr 1978. Contract W-31-109- 
ENG-38. 70p. Dep. NTIS, PC A04/MF AO1. 

Two types of transient tests were employed to model a one- 
exit nozzle LMFBR outlet plenum. Water was used as a test fluid in 
the simulation of constant flowrates, Transient Overpower (TOP) 
conditions. In the first test, simulated fuel flow was 85% and blanket 
flow was 15%, whereas in the second test, the fuel flow was 100%. 
This allowed the assessment of the mitigating effects of blanket flow 
upon the exit nozzle temperature transient. The flow field was 
clearly three-dimensional, and a less active, though not stagnant, 
region was observed diametrically opposite the exit nozzle. During 
steady state, oscillations above the fuel-blanket interface were found 
to be small. This is attributed to the existence above the reactor core 
of a recirculating flow field, which served as an effective mixing 
agent. A simple lumped-parameter model, EXIT 1, was developed to 
simulate TOP transient conditions for the test with both fuel and 
blanket flows. The predicted temperature profiles for various regions 
in the plenum were in good agreement with the experimental pro- 
files, except for the region immediately above the reactor blanket. In 
devising the computer model, the temperature in this region was 
assumed to remain constant throughout the transient. However, this 
constant temperature did not prevail owing to the mixing that 
occurred in this region as a result of the recirculating flow field 
above the reactor core. The computer model can be readily modified 
to take into account the mixing due to this recirculation. In the test 
without blanket flow, good agreement between predictions and data 
was again obtained. In comparing results of the two tests, it was 
found that the blanket flow had only a small mitigating influence on 
the transient at the exit nozzle. The computer model can easily be 
extrapolated to reactor conditions. 


40392 (BNL-NUREG—50682) Sodemme: natural circulation 
thermal-hydraulics code for HTGR transient analysis. Epel, L.G. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Jul 1977. Contract 
EY-76-C-02-0016. 68p. Dep. NTIS, PC A04/MF AO1. 

The SODEMME code provides a Solution to the One Di- 
mensional Energy, Mass and Momentum Equations for a system of 
“volumes” and “segments” that comprise a circulating system con- 
taining a gaseous coolant. Input consists of a description of the 
system’s geometry, the user's choice of some control variables, 
specification of the initial and time-dependent boundary conditions 
and setting various options for items such as pumping head, heat 
transfer and frictional effects. The program automatically finds the 
steady state solution corresponding to the initial conditions and then 
proceeds to compute the transient solution corresponding to the 
input boundary conditions. The present code is designed to operate 
with helium as the coolant but can very easily be altered to function 
with any gas by changing a few program statements. It is somewhat 
unique in that it is particularly suitable for solving natural circulation 
problems. The program has been written in modular form so that 
applications to diverse systems can be accommodated in the future 
by rewriting the subroutine that computes the heat transfer in 
particular components of the system being studied. The version 
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described in this report is applicable to the 3000 MWth HTGR 
design. 


40393 (CEGB-RD/B/N—3666) Recent advances in understand- 
ing large scale vapour explosions. Board, S.J.; Hall, R.W. (Central 
Electricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). Apr 1977. 32p. (CONF-760328—7). Dep. NTIS (US Sales 
Only), PC A03/MF AOI. 

From 3. specialists’? meeting on sodium fuel interaction; 
Tokyo, Japan (Mar 1976). 

Recent advances in the description of large scale efficiency 
vapour explosions indicate that three stages must be considered: 
setting up a quasi-stable initial configuration; triggering of this con- 
figuration; and propagation of the explosion. Each of these stages is 
considered in turn, the relevant experimental information and theory 
being reviewed to see to what the extent the requirement for 
energetic explosions and the physical processes satisfying the re- 
quirements are understood. Recent models for large scale explosions 
have helped to achieve an improved understanding, particularly of 
the propagation phase. Particular attention is paid to a suggested 
criterion for explosivity that the contact temperature should exceed 
the temperature of spontaneous nucleation of the coolant, for this 
criterion sodium and UO, in particular, are not explosive. 


40394 (CENPD—133(Suppl.4)) CEFLASH-4A: a FORTRAN- 
IV digital computer program for reactor blowdown analysis. (Combus- 
tion Engineering, Inc., Windsor, Conn. (USA)). Apr 1977. 53p. 
Engineering, Inc., Windsor, CT. 

The report details changes made to C-E’s ECCS version of 
the CEFLASH-4A code resulting from an NRC requirement con- 
cerning blowdown heat transfer. The report also documents changes 
which were made to improve the code methodology. Sensitivity 
studies performed in order to determine the effect of the modifica- 
tions on peak clad temperature and peak clad oxidation are also 
documented in the report. 


40395 (CONF-760688—, pp 33-39) National assessment of 
public perceptions and attitudes to nuclear power in Canada. Part I. 
mate development and utilization. Dobson, J.K. (Ontario Hydro). 
nd]. 

From 16. annual meeting on control of reactor radiation 
fields; Toronto, Ontario, Canada (13 Jun 1976). 

In Nuclear energy and society. Volume 3. Nuclear energy 
and the public. 

The Canadian Nuclear Association has recognized the need 
for 1) hard data on public attitudes towards nuclear power, and 2) a 
comprehensive public education program on nuclear power. The 
development of a methodology and the utilization of the acquired 
data for point 1) are described. 


40396 (CONF-760688—, pp 16-39) Risks from occupational ra- 
diation exposures in Ontario Hydro nuclear stations. Wilson, R.; 
Watson, D. (Ontario Hydro). [nd]. 

From 16. annual meeting on control of reactor radiation 
fields; Toronto, Ontario, Canada (13 Jun 1976). 

In Nuclear energy and society. Volume 7. Nuclear energy 
and the environment. 

Current permissible dose limits are reviewed. Statistics are 
presented for individual doses to Ontario Hydro employees, extrapo- 
lated lifetime doses, collective station doses, occupational risk to 
nuclear station workers, and risk associated with annual station dose. 


40397 (COO—2571-11) Improvement and verification of fast re- 
actor safety analysis techniques. Progress report, October 1, 1977— 
December 31, 1977. Barker, D.H.; Wheeler, P.A. (Brigham Youn; 
Univ., Provo, Utah (USA). Dept. of Chemical Engineering). 1977. 
Contract EY-76-S-02-2571. 18p. Dep. NTIS, PC A02/MF AOl. 

The critical superficial vapor velocity was measured for an 
open vessel system with chemically produced internal heat. The 
measured value was within experimental error of the value predicted 
by the Kutateladze stability criterion. The greatest error induced 
was in the measurement of the energy generation rate. The effects of 
mixtures were taken into account. Further work suggestions are also 
presented. 


40398 (EPRI-NP—195) Single-phase and two-phase flow mea- 
surement techniques for reactor safety studies. Brockett, G.F.; John- 
son, R.T. (Intermountain Technologies, Inc., Idaho Falls, Idaho 
(USA)). Jul 1976. 242p. Dep. NTIS, PC A1l1/MF AO1. 

The report is an assessment of the state-of-the-art of measure- 
ment methods which may be used in transient conditions of steam/ 
water or two-phase flow. The material is arranged to provide a 
relatively uniform evaluation of each of the applicable methods in 
current practice or presented in the literature. The evaluation at- 
tempts to test each method against factors of performance, environ- 
mental sensitivities, survival in hostile environments, and implemen- 
tation. A bibliography keyed to each area of measurement is includ- 
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ed. A companion study which gives further extensive references on 
two-phase flow measurements is included. 


40399 (EPRI-NP—613) On-line power plant alarm and distur- 
bance analysis system. Interim report. Frogner, B.; Meijer, C.H. 
(Combustion Engineering, Inc., Windsor, Conn. (USA); Systems 
Control, Inc., Palo Alto, Calif. (USA)). Feb 1978. 114p. Dep. NTIS, 
PC A06/MF AO1. 

This report documents the first task of a multi-task project to 
develop, implement, and demonstrate an on-line analysis procedure 
for power plant disturbances. The objective of such a procedure is to 
provide the operating personnel with early recognition and diagnosis 
of plant disturbances and recommend timely corrective action. This 
is expected to reduce the number of outages and therefore increase 
plant availability. Although the procedures to be developed will 
have applicability to the general process systems of a plant, the 
scope of the analysis and demonstration attempted in this project is 
limited to a representative set of disturbances in two plant subsys- 
tems. The objectives and functional requirements for an on-line 
disturbance analysis system (DAS), the plant subsystems selected for 
analysis and demonstration, and the fi nctional requirements and 
preliminary »utline of the DAS design are reviewed. Illustrative 
examples are cited and some basic criteria for evaluating the DAS 
are highlighted. 


40400 (EPRI-NP—749) Probabilistic safety analysis. III. Erd- 
mann, R.C. (Science Applications, Inc., Palo Alto, Calif. (USA)). 
Apr 1978. 157p. Dep. NTIS, PC A08/MF AO1. 

Portions of document are illegible. 

Continuing work on probabilistic methods development and 
their application to several important problems is discussed. In 
particular an ATWS study has been continued and an analysis of 
external fuel cycle risk has begun. The codes developed during the 
year have application in both fault tree assessment and in accident 
consequence estimations. A study of earthquake occurrence frequen- 
cy is also described. 


40401 (GA-A—14749) Gas-cooled fast breeder reactor (GCFR) 
safety program plan (preliminary issue). (General Atomic Co., San 
Diego, Calif. (USA)). Mar 1978. Contract EY-76-C-03-0167-023. 
114p. Dep. NTIS, PC A06/MF AOl1. 

The primary objective of the GCFR Safety Program is to 
provide the calculational tools, experimental data, and analysis effort 
to support the safety-related development, design, and licensing of 
the gas-cooled fast breeder reactor (GCFR). The design of the 
GCFR must be such that the plant is safe in normal operation and is 
able to tolerate definable modes of abnormal operation and compo- 
nent malfunction. Safety systems and protective devices are incorpo- 
rated into the plant design to minimize or prevent core damage in 
the event that an accident-initiating event occurs. Safety margins and 
redundancy are used in the design of the safety systems and protec- 
tive features to guarantee their adequacy and reliability. 


40402 (GA-A—14765) CRUNCH-2D, a two-dimensional com- 
puter program for seismic analysis of the HTGR core. Tow, D. 
(General Atomic Co., San Diego, Calif. (USA)). Feb 1978. Contract 
EY-76-C-03-0167-051. 170p. Dep. NTIS, PC AO8/MF AO1. 

An analytical procedure has been developed for determining 
the dynamic response of the HTGR (High Temperature Gas-Cooled 
Reactor) core under seismic excitation. This procedure has been 
given the name CRUNCH-2D and has been programmed for nu- 
merical solution on the UNIVAC-1110 digital computer. CRUNCH- 
2D is a general two-dimensional computer code capable of analyzing 
the full array of a horizontal planar layer of HTGR core including 
the permanent side reflector blocks and the spring pack system. 
Each block of the CRUNCH-2D model represents one column of 
the reactor core and is connected to the core support floor by means 
of column springs and viscous dampers. The core support floor is 
represented by a single block. Seismic excitation is described by the 
PCRV motion. The code is capable of analyzing excitation input 
applied simultaneously in two mutually perpendicular horizontal 
directions. The CRUNCH-2D collision model may be represented 
either as a standard spring-damper model or an impulse-momentum 
model in parallel with a spring-damper. Included in the report are 
the theoretical formulation of the analytical problem, a user’s manual 
to describe the input and output format, and sample problems. 


40403 (GA-A—14798) Analysis of steam-entry experiments in 
the Phase-I GCFR critical assembly. Hess, A.L.; Rucker, R.A.; 
Moore, R.A. (General Atomic Co., San Diego, Calif. (USA)). Mar 
— Contract EY-76-C-03-0167-023. 45p. Dep. NTIS, PC A03/MF 
AOl. 


The initial three-phase program of critical experiments con- 
ducted in behalf of design and safety evaluations for the 300-MW(e) 
GCFR demonstration plant included extensive studies of steam-entry 
effects. The report presents results of a General Atomic analysis of 
the simulated steam ingress experiments in a central 47-liter region of 
the 3150-liter-core Phase-I GCFR assembly. Investigations of differ- 
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ences in calculated steam worth due to variations in analytical 
techniques are reported, including methods for cross-section genera- 
tion, adjustments for heterogeneity, neutron-streaming effects, group 
structure, and the use of various stages of perturbation theory. For 
each of the densities of steam simulated by CHe (up to the equivalent 
of 45 g/liter H2O in the “coolant” channels), the regeneration of 
cross-section sets for the zone fuel materials with the hydrogen- 
degraded spectra was found essential for obtaining reasonable agree- 
ment of calculated and measured flooding worths. Also, it was 
necessary to use exact perturbation theory methods, since first-order 
perturbation was found to be completely inappropriate with the 10- 
and 28-group structures employed. 


40404 (GEFR—00324) Source term model needs and develop- 
ments. McDonald, J.W.; Huang, T.C.; Kriebel, A.R.; Stitt, R.K.; 
Teresi, J.D. (General Electric Co., Sunnyvale, Calif. (USA). Fast 
Breeder Reactor Dept.). Feb 1978. Contract EY-76-C-03-0893-032. 
47p.. 

This report summarizes source-term model developments 
from the beginning of this base program, Radiological Assessment, 
through September 1977. The summary is intended to show the 
scope, status, and needs of radiological source-term technology. The 
approach to model development has been to divide HCDA accident 
scenarios into phases and to work on those phases which offer the 
most potential benefit. The work covers energet’c and melt-through 
HCDA scenarios, and is directed to demonstrating for extremely 
low prabability accidents that public safety is assured. 


40405 (GEFR—13923-22) Fuel rod mechanics and failure analy- 
sis twenty-second quarterly report, November 1977—January 1978. 
(General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reac- 
tor Dept.). Feb 1978. Contract EY-76-C-03-0893-032. 30p. . 

The objective of the work reported under this program is to 
model fuel rod performance and cladding failure under hypothetical 
transient conditions, and to validate these models using data from 
both integral fuel rod experiments and differential in-reactor and out- 
of-reactor experiments. Progress during November and December 
1977, and January 1978 is described. 


40406 (GEFR—14023-4) Risk analysis methods development. 
Fourth quarterly report, October—December 1977. (General Electric 
Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Jan 
1978. Contract EY-76-C-03-0893-032. 17p. . 

The pilot study to identify R and D needs for energetics 
control during the initiating phase of a whole-core disruption acci- 
dent was completed. The study showed that the LOA3 conditional 
failure probability goal of 0.01 given LOA2 failure is not met based 
on available information. R and D programs with quantitative objec- 
tives satisfying the LOA3 goal were identified, thus demonstrating 
the value of the LOA strategy in producing measurable objectives. 
Work on the LOA Integration Plan was initiated. Objectives and 
scope of the plan were defined. The scope of the LOA supporting 
analysis for this fiscal year was defined. The analysis will focus on 
one Level 2 product for each LOA and will use the procedure 
developed for the pilot study on energetics control with appropriate 
modifications. Objectives and scope for the LOA Integration Task 
Level 2 products of Risk Assessment, Cost-Benefit Analysis, and 
State-of-Technology Documentation were defined. The draft of the 
Procedural Manual for Breeder Reactor Risk Assessment, GEFR- 
00259(DR), was completed. 


40407 (GEFR—14034-14) Radiological assessment models four- 
teenth quarterly report, December 1977—February 1978. (General 
Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). 
Mar 1978. Contract EY-76-C-03-0893-032. 16p. . 

The report documents work performed to develop models 
based on analyses and experiments which determine: (a) radiological 
source terms resulting from hypothetical, energetic and melt- 
through core disruptive accident scenarios, and (b) radiological 
source term attenuation within containment. The BUBBLES code 
being developed to evaluate potential radiological source terms 
resulting from energetic hypothetical core disruptive accidents has 
been used to calculate the collapse of water vapor bubbles contain- 
ing noncondensable gas. The results have been compared with test 
data to evaluate heat transfer parameters. Compared with the test 
data, the BUBBLES code provides conservative results over the 
range of test Peclet numbers. Similar results are expected for sodium 
vapor bubbles. 


40408 (GEFR—14038-13) Advanced safety analysis thirteenth 
quarterly report, September—November 1977. (General Electric Co., 
Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Dec 1977. 
Contract EY-76-C-03-0893-032. 101p. . 

Progress is summarized in the following study areas: accident 
debris analysis, inherently safe core design, fuel pin accident tran- 
sients, safe shutdown reliability for large breeder reactors, and 
experimental fuel rod fabrication. 
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40409 (HEDL-TI—45-LMB-009) Experimental results of 
sodium-water reaction test No. 3 in LLTR. Miller, A.E.; Neely, H.H. 
(Liquid Metal Engineering Center, Canoga Park, Calif. (USA)). 1 
Aug 1977. Contract EY-76-C-03-0700. 569p. TIC $16.25. 

Computer-generated plots of the transient data obtained 
during the third sodium-water reaction test (SWR-3) and observa- 
tions made after the test are presented. Similar to the first two tests 
of Series I, a double-ended guillotine rupture was produced in a 
water tube of the Atomics International Modular Steam Generator 
(AI-MSG). Prior to tube rupture, the temperature distribution in the 
vertical AI-MSG was linear from 600°F at the bottom to 800°F at 
the top. The rupture was located in the horizontal section 1.75 in. 
from the upper tubesheet. Peak pressures generated in this test were 
somewhat lower than the 400 psi and 500 psi measured in the prior 
tests; while peak temperatures, about 1600°F, were higher than were 
measured previously. The interest examinations revealed no structur- 
al damage, material wastage, stress corrosion cracking, or dimension- 
al changes. Additional reaction products have been accumulated in 
the bottom of the AI-MSG up to Spacer 3, so that the flow path in 
the AI-MSG to both the lower relief line and the drain line is 
restricted. The relief lines are relatively clear. 


40410 (HEDL-TI—45-LME-007) Experimental results of 
sodium-water reaction test No. 2 in LLTR. Adler, K.L.; Neely, H.H. 
(Liquid Metal Engineering Center, Canoga Park, Calif. (USA)). 10 
May 1977. Contract EY-76-C-03-0700. 538p. TIC $15.50. 

The second sodium—water reaction test, SWR-2, in Series I 
of the Large Leak Test Rig (LLTR) program is described. Like the 
first test, SWR-1, this test consisted of intentionally producing a 
double-ended guillotine rupture of a single tube in the Atomics 
International-Modular Steam Generator (AI-MSG). The location of 
the SWR-2 rupture was higher and radially nearer the center-line of 
the steam generator than thw SWR-1 rupture. Pressures and tem- 
peratures produced in SWR-2 were similar to those in SWR-1. This 
report includes results of post-test inspections of the test article and 
graphical presentations of the test data. 


40411 (IKE—2-37) Conception of a model for the description of 
the rewetting phase of reactor fuel pins following a loss-of-coolant 
accident. Hinderer, B.; Schuetzle, R. (Stuttgart Univ. (TH) (Ger- 
many, F.R.). Inst. fuer Kernenergetik und Energiesysteme). Oct 
1976. 5ip. (In German). Dep. NTIS (US Sales Only), PC A04/MF 
A0l. 


The development of a model describing rewetting of fuel rods 
in the reflood phase after a loss of coolant accident of a reactor is 
presented. al oe a suitable solution to the problem could not be 
found an appropriate model has been implemented into an IKE 
computer program for transient, two-dimensional heat conductance 
for a cylindrical rod. Developing this model experimental results of 
up-to-date literature were used. Remarkable is that very small 
meshes are necessary around the rewetting front to calculate the 
rewetting velocity which is strongly dependent on the quench 
temperature. 


40412 (Juel-Conf—17(Rev.3)(Ed.)) Benefits and risks of nuclear 
power. Barnert, H.; Borsch, P.; Feldmann, A.; Merz, E.; Muench, E.; 
Oesterwind, D.; Voss, A. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Arbeitsgruppe Kernenergie-Information). Mar 
1977. 59p. (In German). Dep. NTIS (US Sales Only), PC A04/MF 
AOl. 


Discussion, in a popular form, of issues of interest for an 
unemotional information of the public on problems of nuclear 
power: 1) Energy consumption, its assumed growth, and possible 
ways of supply; 2) the physical fundamental and technical realisation 
of power generation by nuclear fission; 3) problems of the fuel cycle 
and possible solutions; 4) the effects of radioactive radiation; 5) the 
safety of nuclear power plants and the risks of nuclear power as 
compared to other technical and natural risks. 


40413 Nuclear power and the energy future. A Royal Institution 
forum. London; Symposium Press (1977). vp. (CONF-7710122—). 

From Forum on nuclear power and the energy future; 
London, UK (11 Oct 1977). 

Separate abstracts are included for papers concerning hazards 
associated with nuclear power develpment, reactor safety, nuclear 
materials management, and utility planning and forecasting of elec- 
tric energy demands and nuclear power plant operation. 


40414 (LA—7194-MS) Application of the SIMMER-I code to 
LOF accidents in an LMFBR. Henninger, R.J.; Alcouffe, R.E. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Feb 1978. Contract W- 
7405-ENG-36. 22p. Dep. NTIS, PC A02/MF AOI. 

In the area of mechanical disassembly phase energetics, a 
comprehensive comparison and test against the VENUS-II code 
have been completed. The conclusions are that for energetic excur- 
sion (70$/s), the two calculations give essentially the same results. 
Comparisons to an isentropic expansion have also been made for the 
mechanical energy conversion as a result of expanding fuel vapor. 
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SIMMER induced mixing effects are dominant when a temperature 
distribution is assumed for an expansion initial condition. The 
SIMMER code can be made to compare well with an isentropic 
expansion assuming a spatially uniform temperature. In the predisas- 
sembly models task, the SIMMER mockup of a SLUMPY calcula- 
tion of initial fuel motion has been carried out. The results of the two 
calculations do not compare well because of incompatibilities in the 
SIMMER-I and SLUMPY models. 


40415 (LA—7195-PR) Nuclear reactor safety. Quarterly pro- 
gress report, October 1—December 31, 1977. Jackson, J.F.; Steven- 
son, M.G. (comps.). (Los Alamos Scientific Lab., N.Mex. (USA)). 
Feb 1978. Contract W-7405-ENG-36. 226p. Dep. NTIS, PC A10/ 
MF AOl. 

Progress in reactor safety research is summarized. LWR 
studies include TRAC code development for thermal-hydraulic anal- 
ysis of accidents, containment systems evaluation, and safety experi- 
ments. LMFBR studies include SIMMER code development and 
applications, modeling of core disruptive accidents, and safety test 
facilities studies. HTGR safety studies cover fission product release 
and transport, structural evaluation, phenomena modeling, systems 
analysis, and accident delineation. GCFR studies are focussed on 
core disruptive testing. 


40416 (LA—7199-MS) COMPARE-MOD 1: a code for the tran- 
sient analysis of volumes with heat sinks, flowing vents, and doors. 
Gido, R.G.; Gilbert, J.S.; Lawton, R.G.; Jensen, W.L. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Mar 1978. Contract W-7405-ENG- 
36. 71p. Dep. NTIS, PC A04/MF AO1. 

This report describes the COMPARE-MOD 1 computer pro- 
gram developed for performing transient containment subcompart- 
ment pressure response analyses of nuclear power plants, including 
those with ice condensers. The subcompartments are represented as 
volumes (less than or equal to 100) that are connected by junctions 
(less than or equal to 200) and may have blowdown (less than or 
equal to 5 sets). The volume thermodynamics and flow equations are 
for a homogeneous mixture, assumed to be in thermodynamic equi- 
librium, consisting of any one, or any combination, of (a) steam, (b) 
two-phase water to its triple point, and (c) any three perfect gases 
such as air, helium, etc. 


40417 (LTR—112-128) Probability of inadvertent opening of a 
LOFT blowdown by-pass valve. Naretto, C.J. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). 3 Mar 1978. Contract EY-76-C- 
07-1570. 24p. (RE-A—77-133). Dep. NTIS, PC A02/MF AO1. 

This report documents a series of calculations performed to 
evaluate the probability of the inadvertent opening of various LOFT 
blowdown by-pass valve control configurations. 


40418 (LTR—112-129) LOFT LOCE transient thermal analysis 
for 10 x 10 x 10 inch tee and 14 x 14 x 10 inch tee primary coolant 
blowdown piping. Howell, S.K. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 10 Mar 1978. Contract EY-76-C-07-1570. 53p. 
(RE-A—77-134). NTIS, MF A011. 

Portions of document are illegible. 

Two tees in the LOFT primary coolant blowdown piping 
were analyzed for temperature transients occurring during a Loss of 
Coolant Experiment (LOCE). The surface heat transfer coefficients 
and boundary temperatures were conservatively chosen to represent 
the most severe conditions occurring in the tees during a LOCE. 
Temperature gradients will be used by the Applied Mechanics 
Branch to determine thermal stresses and the allowable thermal 
cycles for the piping. Only a LOCE thermal cycle was analyzed 
because the only other significant thermal cycles (heatup or cool- 
down) will generate small DT’s and will have a minor effect on the 
allowable number of thermal cycles. The tees are machined from 
blocks of stainless steel. A two-dimensional cross section of each tee 
was analyzed and chosen so as to result in the most severe tempera- 
ture gradients (i.e., where the greatest material thickness exists). The 
temperature gradients for each case were expressed in the DT form 
required for the ASME Section III pipe equations. DT values are 
tabulated in the report and have been forwarded to the Applied 
Mechanics Branch for stress analysis. Specific details and assump- 
tions used in this analysis are found in appropriate sections of this 
report. 


40419 (NP—22895) Siting implications of public attitudes toward 
nuclear generating facilities. Working paper No. 38. Krannich, R.S. 
(Pennsylvania State Univ., University Park (USA). Center for the 
Study of Environmental Policy). Aug 1977. 12p. State Univ., Uni- 
versity Park. 

The purpose of this paper is to discuss the nature of public 
attitudes toward nuclear power plants with a view toward identify- 
ing factors which may have significant implications for utilities 
attempting to make well-informed nuclear project siting and devel- 
opment decisions. By — resident opposition groups, it may be 
possible to take actions which will foster broader and more vocal 
support for power plant development. In an era of increasing citizen 
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intervention, such a strategy may become crucial to the success or 
failure of the nuclear power industry. 


40420 (NP—23215) PWR Flecht separate effects and system 
effects test (SEASET) program plan. Conway, C.E.; Hochreiter, 
L.E.; Krepinevich, M.C.; Massie, H.W. Jr.; Rosal, E.R.; Howard, 
R.C. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Water 
Reactor Divisions). Dec 1977. 215p. NTIS. 

The FLECHT-SEASET (Full-Length Emergency Cooling 
Heat Transfer—Separate Effects and System Effects Test) program 
is a continuation of the original PWR FLECHT and FLECHT-SET 
programs. This program is intended to study reflooding heat transfer 
and reflood — flow behavior in simulated PWR geometries. 
The objectives of the program are to enhance understanding of heat 
transfer and two-phase flow effects at conditions calculated to occur 
in a hypothetical pressurized water reactor (PWR) loss-of-coolant 
accident (LOCA) during reflood. This document, the FLECHT- 
SEASET program plan, represents the initial program planning and 
objectives at the initiation of this program. Through the course of 
this program, other situations, conditions, or interests may result in 
program directional changes. This document will serve as a refer- 
ence for any directional changes. 


40421 (NUREG—0264-3) Suppression pool dynamics. Annual 
report, 1 July 1976—30 June 1977. Chan, C.K.; Chiou, H.H.; Lee, 
B.K.C.; Dhir, V.K.; Liu, C.Y.; Catton, I. (California Univ., Los 
Angeles (USA). School of Engineering and Applied Science). Feb 
1978. 234p. NTIS $9.50. 

The work performed at UCLA to study the transient thermal- 
hydraulic phenomena induced by the motion of submerged air and 
steam bubbles in a boiling water reactor (BWR) pressure suppression 
pool, following a loss-of-coolant accident is described. The air 
transients, which include vent clearing, bubble growth, and pool 
swelling, were investigated by a series of air-water tests. These tests 
were performed in a cylindrical plexiglas test chamber. Gas was 
injected downward through different-diameter pipes, placed in the 
middle of the test chamber, which was filled with water at room 
temperature. 


40422 (NUREG—0406(Vol.2)) Methods for prediction of strong 
earthquake ground motion. Final technical report, October 1, 1976— 
September 30, 1977. Trifunac, M.D. (University of Southern Califor- 
nia, Los Angeles (USA). Dept. of Civil Engineering). Sep 1977. 


264p. NTIS $10.75. 


Appendices to volume | contain papers on the theory of 
earthquake prediction. 


40423 (NUREG—0418) Fission gas release from fuel at high 
burnup. Meyer, R.O.; Beyer, C.E.; Voglewede, J.C. (Nuclear Regu- 
latory Commission, Washington, D.C. (USA). Office of Nuclear 
Reactor Regulation). Mar 1978. 61p. NTIS $5.25. 

The release of fission gas from fuel pellets at high burnup is 
reviewed in the context of the safety analysis performed for reactor 
license applications. Licensing actions are described that were taken 
to correct deficient gas release models used in these safety analyses. 
A correction function, which was developed by the Nuclear Regula- 
tory Commission staff and its consultants, is presented. Related 
information, which includes some previously unpublished data, is 
also summarized. The report thus provides guidance for the analysis 
of high burnup gas release in licensing situations. 


40424 (NUREG—0438) Plan for research to improve the safety 
of light-water nuclear power plants. (Nuclear Regulatory Commis- 
sion, Washington, D.C. (USA). Office of Nuclear Regulatory Re- 
search). Mar 1978. 110p. NTIS $6.50. 

Report to the Congress of the United States of America. 

This is the U.S. Nuclear Regulatory Commission’s first annual 
report to Congress on recommendations for research on improving 
the safety of light-water nuclear power plants. Suggestions for 
reactor safety research were identified in, or received from, various 
sources, including the Advisory Committee on Reactor Safeguards, 
the NRC regulatory staff, and the consultants to the Research 
Review Group. After an initial screening to eliminate those not 
related to improved reactor safety, all the suggestions were consoli- 
dated into research topics. It is recommended that the following 
research projects be carried out: alternate containment concepts, 
especially vented containments; alternate decay heat removal con- 
cepts, especially add-on bunkered systems; alternate emergency core 
cooling concepts; improved in-plant accident response; and ad- 
vanced seismic designs. 


40425 (NUREG—0460(Vol.1)) Anticipated transients without 
scram for light water reactors. Staff report. (Nuclear Regulatory 
Commission, Washington, D.C. (USA). Office of Nuclear Reactor 
Regulation). Apr 1978. 102p. NTIS $6.50. 

The staff position on anticipated transients without scram 
(ATWS) has been a subject of continuing controversy since its 
publication in the "Technical Report on Anticipated Transients 
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Without Scram for Water-Cooled Power Reactors,” WASH-1270, in 
1973. The status of the implementation of this position, including the 
staff's review of each reactor manufacturer's analysis methods and 
results, was published in 1975 in a series of reports. These status 
reports were criticized by the nuclear industry as being excessively 
conservative. This report is, in part, a response to the industry 
criticism and has the purpose of reviewing and evaluating the 
information now available on the subject of ATWS, in particular, 
the material developed subsequent to the publication of the status 
reports. 


40426 (NUREG—0460(Vol.2)(App.)) Anticipated transients 
without scram for light water reactors. Appendices. Staff report. 
(Nuclear Regulatory Commission, Washington, D.C. (USA). Office 
of Nuclear Reactor Regulation). Apr 1978. 707p. NTIS $21.50. 

Information is presented concerning scram failure probability, 
rod drive failure data, ATWS rule and ATWS requirements, treat- 
ment of steam generator tube failures in ATWS evaluation, radiolo- 
gical consequences assessments, ATWS study to include parameter 
variations and equipment reliability in probabilistic accident analysis, 
PWR MTC for ATWS, safety valve flows, ATWS contribution to 
risk, fuel integrity, value-impact analysis, and analytical methods. 


40427 (NUREG/CR—0011) LMFBR fuel analysis. Task A: 
Oxide fuel dynamics. Final report, October 1, 1976—September 30, 
1977. Dhir, V.K.; Doshi, J.; Frank, M.; Hauss, B.; Kastenberg, W.E.; 
Wong, K. (California Univ., Los Angeles (USA). Dept. of Chemical, 
Nuclear, and Thermal Engineering). Oct 1977. 132p. NTIS $7.25. 

The study presented deals with several areas of uncertainty in 
the analysis of the unprotected overpower transient for the Clinch 
River Breeder Reactor. These areas of uncertainty include the time, 
place, and mode of fuel pin failure; pre-failure fuel motion; fuel 
freezing, plugging, and plate-out following pin failure; and the 
potential for re-criticality. Internal molten fuel motion prior to pin 
failure was found to be sensitive to ramp rate and burnup. The strain- 
limit fuel failure criterion was found to be inappropriate for analysis 
based on existing data. The coupling of pre-transient- and transient- 
induced stresses tended to force the failure location towards the core 
midplane. 


40428 (NUREG/CR—0012) LMFBR fuel analysis. Task B: 
Post-accident heat removal. Final report, October 1, 1976—September 
30, 1977. Castle, J.; McDonough, J.M.; Ostrander, N.C.; Catton, I. 
(California Univ., Los Angeles (USA). School of Engineering and 
Applied Science). Oct 1977. 157p. NTIS $8.00. 

This Task B annual report focuses on the interaction of 
concrete structures and core debris which may be released in a 
LMFBR core disruptive accident. A heat transfer calculational 
technique is described and applied to the exchange of energy from 
hot core debris to the concrete. Predictions are compared to several 
test conditions for which data are available. Calculations are made of 
the extent to which debris can penetrate the structure prior to 
solidification. The Clinch River plant and the FFTF are used as two 
examples in the calculations. The numerical characteristics of the 
Sandia INTER and Westinghouse WAYER post-accident heat re- 
moval codes are scrutinized. An evaluation is made of the heat 
transfer characteristics exhibited in material interaction tests con- 
ducted at the Aerospace Corporation. 


40429 (NUREG/CR—0018) Post-failure phenomena in LMFBR 
top accidents. Final report, October 1, 1976—September 30, 1977. 
Erdman, C.A.; Bradley, D.R.; Kelley, J.L. oa Univ., Char- 
lottesville (USA). School of a agers | and Applied Science). Nov 
1977. 75p. (UVA—529058/NEEP77/103). NTIS $6.00. 

Work in the area of post-failure phenomena in LMFBR TOP 
accidents is reported. Several different TOP-related topics are treat- 
ed, including radial dependence of transient fission gas behavior in 
IL.MFBR pins; modeling of flowing-sodium pin failure tests in 
TREAT; gas plenum region pressurization due to sodium vaporiza- 
tion; and the effect of ejection rates of molten fuel from pins on the 
potential for extensive subassembly voiding. 


40430 (NUREG/CR—0024) Condensation rates in steam— 
water mixing. Quarterly progress report, June 1, 1977—September 1, 
1977. Bankoff, S.G.; Tankin, R.S.; Yuen, M.C. (Northwestern Univ., 
Evanston, Ill. (USA)). Sep 1977. 34p. NTIS $4.50. 

The two-fluid model, which is currently being used in ad- 
vanced computer codes for prediction of a loss-of-coolant accident, 
requires constitutive equations for the local rates of transfer of mass, 
momentum and heat transfer between steam and cold water. Such 
data are surprisingly rare, so that relatively ad hoc expressions are 
currently in use. The objective of this research, therefore, is to 
measure local condensation rates and interfacial friction in direct 
contact of steam and water in several two-dimensional flow configu- 
rations. It is hoped thereby to develop semi-empirical constitutive 
equations which are firmly based on experimental data. Results to 
date are discussed. 
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40431 (NUREG/CR—0091) Fission product source terms for 
the LWR loss-of-coolant accident: summary report. Lorenz, R.A.; 
Collins, J.L.; Malinauskas, A.P. (Oak Ridge National Lab., Tenn. 
(USA)). 1 May 1978. Contract W-7405-ENG-26. 13p. (ORNL/ 
NUREG/TM—206). Dep. NTIS, PC A02/MF AOl1. 

This report is an extended summary of work performed to 
develop fission product source terms for use in safety analyses of 
light-water reactor (LWR) loss-of-coolant accidents (LOCAs). 

odels for cesium and iodine release from LWR fuel rods defected 
in a steam atmosphere have been formulated using experimental 
fission product release data from several types of defected LWR fuel 
rods. Comparisons of predicted release values and the experimental 
results (from which the models were derived) are presented. The 
models were also applied to calculate releases from a pressurized 
water reactor (PWR) during a LOCA temperature transient. Calcu- 
lated iodine and cesium releases were 0.053% and 0.025% of total 
core inventory of these elements, respectively, with most of the 
release occurring at the time of rod rupture. These values are 
approximately two orders of magnitude less than those used in 
WASH-1400, the Reactor Safety Study. 


40432 (ORNL—4169/V2/S1) Oak Ridge Research Reactor: 
safety analysis. Binford, F.T. (Oak Ridge National Lab., Tenn. 
(USA)). May 1978. Contract W-7405-ENG-26. 39p. Dep. NTIS, PC 
A03/MF AOl1. 

In order to provide adequate bases for technical specifications 
it has been found desirable to expand the heat transfer analysis 
originally presented in the ORR Safety Analysis (ORNL 4169, Vol. 
II). Moreover, the treatment in that document tacitly assumed that 
the reactor fuel used in the ORR would be of the well-known U-Al 
alloy plate-type. A large amount of experience with this fuel in 
conditions similar to and more rigorous than those encountered in 
the ORR was available, and so there was no reason to include an 
extensive analysis of its limitations in ORNL 4169. It is now pro- 
posed to fabricate ORR fuel using the UsOs-Al dispersion technique 
which has been successfully used in the HFIR since 1965. The 
experience with HFIR has demonstrated conclusively that the UsOs- 
Al elements are superior to the U-Al fuel elements in virtually every 
respect. However, since it is also proposed to increase the *°U 
content above 765 grams per element, which is the maximum weight 
previously used in ORR, it appears prudent to examine the implica- 
tions of the change to oxide fuel. 


40433 (ORNL/NUREG/NSIC—145) Bibliography of reports 
on research sponsored by the NRC office of nuclear regulatory re- 
search, July—December 1977. Buchanan, J.R. (Oak Ridge National 
Lab., Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 113p. 
Dep. NTIS, PC A06/MF AOl1. 

A bibliography of 198 reports published by contractors of the 
NRC Office of Nuclear Regulatory Research during the period July 
through December 1977 is presented along with abstracts from the 
Nuclear Safety Information Center computer file. The bibliography 
has been sorted into the subject categories used by NRC to organize 
the research program. Within the subject categories, the reports are 
arranged first by contractor organization and then chronologically. 
A brief description of the NRC research program precedes the 
bibliography. 


40434 (ORNL/NUREG/TM—173) Breeder Reactor Aerosol 
Release and Transport Program quarterly progress report for July— 
September 1977. Kress, T.S. (Oak Ridge National Lab., Tenn. 
(USA)). Apr 1978. Contract W-7405-ENG-26. 54p. Dep. NTIS, PC 
A04/MF AOl. 

The report summarizes progress for the Aerosol Release and 
Transport Program. The program is designed to investigate radionu- 
clide release and transport from breeder reactors for reactor events 
of severity up to and including hypothetical core-disruptive acci- 
dents (HCDAs). Experimental program topics discussed include fuel 
aerosol characterization studies in the CRI-II facility; NSPP sodium 
oxide pool fire and spray fire aerosol experiments; FAST facility 
design, component procurement and fabrication, site preparation, 
and CRI-III facility site change and reinstallation. Analytical pro- 
gram topics discussed include a bubble condensation model for 
FAST experiments and discussion of breeder reactor core contents 
which can contribute to an aerosol generated by a hypothetical core- 
disruptive accident (HCDA). 


40435 (ORNL/NUREG/TM—179) Sodium oxide aerosol 
study: NSPP runs 101 to 105, data record report. Adams, R.E.; Kress, 
T.S.; Parsly, L.F. Jr. (Oak Ridge National Lab., Tenn. (USA)). 9 
m4 1978. Contract W-7405-ENG-26. 83p. Dep. NTIS, PC A05/MF 
AOl. 

This data record report summarizes the first five sodium 
oxide aerosol tests conducted in the Nuclear Safety Pilot Plant 
(NSPP) project at Oak Ridge National Laboratory. The goal of the 
project is to establish the validity (or level of conservatism) of the 
aerosol behavioral code, HAARM-2, and follow-on codes under 
development at the Battelle Columbus Laboratories for the U.S. 
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Nuclear Regulatory Commission (NRC). Included in the report are 
descriptions of the five tests together with graphs and tables summa- 
rizing the results. 


40436 (ORNL/NUREG/TM—201) March 1978 monthly high- 
lights, Office of Nuclear Regulatory Research Programs at Oak Ridge 
National Laboratory. Myatt, F.R. (comp.). (Oak Ridge National 
Lab., Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 40p. Dep. 
NTIS, PC A03/MF AOl1. 

Technical highlights are presented for the following safety- 
related studies: heavy section steel technology, fission product beta 
and gamma energy release, fission product release from LWR fuel, 
fission product transport tests, multirod burst tests, nuclear safety 
information center, PWR blowdown heat transfer-separate effects, 
Zircaloy fuel cladding collapse studies, aerosol release and transport 
from LMFBR fuel, advanced instrumentation for reflood studies, 
HTGR safety analysis and research, design criteria for piping and 
nozzles, noise diagnostics for safety assessment, improved eddy 
current in-service inspection for steam generator tubing, light water 
reactor pressure vessel irradiation program, and the NRC measured 
data repository. (DG) 


40437 (ORNL/TM—6228) LONAC: a computer program to in- 
vestigate systems dynamics under conditions of low forced flow and 
natural convection. Ribando, R.J. (Oak Ridge National Lab., Tenn. 
(USA)). 16 Mar 1978. Contract W-7405-ENG-26. 47p. . 

Portions of document are illegible. 

LONAC (LOs flow and NAtural Convection), a fast-execut- 
ing code for studying systems dynamics under conditions of low 
forced flow and natural convection, is discussed. Although written 
specifically for the THORS loop at ORNL, it can easily be adapted 
to other thermal-hydraulic facilities. The components included in the 
code are electrically heated fuel pin simulators, an expansion tank, a 
pump, valves, a heat dump, and a bypass line. The one-dimensional, 
single-phase conservation equations are written assuming density is 
solely a function of temperature, thus eliminating acoustic effects. 


40438 (PB—273304) Condensation of fuel onto the above-core 
structure during an LMFBR core-disruptive accident. Garner, P.L.; 
Erdman, C.A.; Reynolds, A.B. (Virginia Univ., Charlottesville 
(USA). Dept. of Nuclear Engineering). Oct 1977. Contract AT(49- 
24)-0316. 157p. (UVA—529106/NE77/101). NTIS PC A08/MF 
AOl. 


Condensation of a pure, saturated vapor onto a vertical, 
melting substrate is analyzed for both one- and two-material situa- 
tions. The condensate and melt regions are treated as laminar bound- 
ary layers in the steady-state analyses. The convective momentum 
and energy transport terms in the conservation equations and the 
shear stress at the condensate/vapor interface are found to be non- 
negligible; neglection to these terms results in overestimating the 
phase-change rates by a factors of 2 to 3. The phase-change rates are 
reduced if the vapor is moving upward at low speed rather than 
stagnant. 


40439 (SAND—77-1394) Lagrangian finite-difference calcula- 
tions of an explosion in a partially water-filled rigid cylindrical tank. 
Swegle, J.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 
1978. Contract EY-76-C-04-0789. 77p. Dep. NTIS, PC A04/MF 
AOl. 

Calculations using the Lagrangian finite-difference code, 
TOODY, have been performed for the problem of an explosion in a 
partially water-filled rigid cylindrical tank. Experimental data for 
this problem formed the basis of comparison for one of a series of 
test problems designed to validate codes used to model reactor 
blowdown situations. The calculations presented here show effects 
of zoning variations on calculational results. 


40440 (SAND—77-2042) Exploratory study of molten core ma- 
terial/concrete interactions, July 1975—March 1977. Powers, D.A.; 
Dahlgren, D.A.; Muir, J.F.; Murfin, W.D.; . (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Feb 1978. Contract EY-76-C-04-0789. 
149p. Dep. NTIS, PC A07/MF AO. 

An experimental study of the interaction between high-tem- 
perature molten materials and structural concrete is described. The 
experimental efforts focused on the interaction of melts of reactor 
core materials weighing 12 to 200 kg at temperatures 1700 to 2800°C 
with calcareous and basaltic concrete representative of that found in 
existing light-water nuclear reactors. Observations concerning the 
rate and mode of melt penetration into concrete, the nature and 
generation rate of gases liberated during the interaction, and heat 
transfer from the melt to the concrete are described. Concrete 
erosion is shown to be primarily a melting process with little 
contribution from mechanical spallation. Water and carbon dioxide 
thermally released from the concrete are extensively reduced to 
hydrogen and carbon monoxide. Heat transfer from the melt to the 
concrete is shown to be dependent on gas generation rate and 
crucible geometry. Interpretation of results from the interaction 
experiments is supported by separate studies of the thermal decom- 
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position of concretes, response of bulk concrete to intense heat fluxes 
(28 to 280 W/cm?), and heat transfer from molten materials to 
decomposing solids. The experimental results are compared to as- 
sumptions made in previous analytic studies of core meltdown 
accidents in light-water nuclear reactors. A preliminary computer 
code, INTER, which models and extrapolates results of the experi- 
mental program is described. The code allows estimation of the 
effect of physical parameters on the nature of the melt/concrete 
interaction. 


40441 (SAND—78-0614C) Uncertainty propagation through 
computer codes. Dahlgren, D.A.; Steck, G.P.; Easterling, R.G.; 
Iman, R.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. Con- 
tract EY-76-C-04-0789. lip. (CONF-780526—1). Dep. NTIS, PC 
A02/MF AO1. 

From ANS safety meeting; Newport Beach, CA, USA (7 
May 1978). 

The propagation of uncertainty through computer codes has 
important applications in reactor safety studies. This study reviews a 
class of rth mame for uncertainty propagation and selects the Re- 
sponse Surface and Monte Carlo techniques for further investigation. 

ree problems were designed for testing the techniques. The 
Monte Carlo technique was dropped after the first test problem due 
to the variability of its estimators. The results indicate the Response 
Surface technique can result in the successful propagation of prob- 
ability distributions through complex computer codes. It also defines 
= important variables and sensitivity studies can be readily per- 
‘ormed. 


40442 (TREE-NUREG—1155) Experiment data report for se- 
miscale MOD-1 tests S-28-8, S-28-10, and S-28-11 (steam generator 
tube rupture tests). Gillins, R.L.; Esparza, V.; Sackett, K.E.; Coppin, 
C.E. (Idaho National Engineering Lab., Idaho Falls (USA)). Mar 
1978. Contract EY-76-C-07-1570. 546p. Dep. NTIS, PC A23/MF 
AOl. 

Recorded test data are presented for Tests S-28-8, S-28-10, 
and S-28-11 of the Semiscale Mod-1 steam generator tube rupture 
test series. These tests are among several Semiscale Mod-1 experi- 
ments conducted to investigate the thermal and hydraulic phenom- 
ena accompanying a hypothesized loss-of-coolant accident in a pres- 
surized water reactor (PWR) system. Tests S-28-8, S-28-10, and S- 
28-11 were conducted from initial conditions of 15 744 kPa and 557 
K, 15 703 kPa and 556 K, and 15 768 kPa and 557K, respectively, to 
investigate the response of the Semiscale Mod-1 system to a depres- 
surization and reflood transient following a simulated double-ended 
offset shear of the broken loop cold leg piping. The specific objec- 
tive of these tests was to refine the definition of the lower limit of 
steam generator tube ruptures at which high peak cladding tempera- 
tures occur, as set by Test S-28-2. During the tests, cooling water 
was injected into the cold leg of the intact and broken loops to 
simulate emergency core coolant injection in a PWR. Sixteen (Test 
S-28-8),12 (Test S-28-10), and 14 (Test S-28-11) steam generator tube 
ruptures were simulated by a controlled injection from a heated 
accumulator into the intact loop hot leg. 


40443 (TREE-NUREG—1209) Experiment prediction for 
LOFT nonnuclear experiment L1-5. Grush, W.H.; Berta, V.T.; Nie- 
bruegge, D.A.; Perryman, J.L. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Mar 1978. Contract EY-76-C-07-1570. 144p. 
Dep. NTIS, PC A08/MF AO1. 

A comprehensive computer analysis was performed to predict 
the LOFT loss-of-coolant experiment (LOCE) L1-5 (nonnuclear) 
system response. LOCE L1-5 will simulate a 200% double-ended 
offset shear break in one of the cold legs of a large four-loo 
pressurized water reactor. The physical configuration of the LOFT 
system for this experiment will be identical to that of the L2 
experiment series, with the LOFT Core 1 fuel modules installed. 


40444 (UCRL—52371) Final air test results for the 1/5-scale 
Mark I boiling water reactor pressure suppression experiment. Collins, 
E.K.; Lai, W. (comps.). (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 31 Oct 1977. Contract W-7405-ENG-48. 
139p. NTIS, PC E06/MF E06. 

A loss-of-coolant accident (LOCA) in a boiling-water reactor 
(BWR) power plant has never occurred. However, because this ty 
of accident is particularly severe, it is used as a principal basis for 
design. During a hypothetical LOCA in a Mark I BWR, air followed 
by steam is injected from a drywell into a toroidal wetwell about 
half-filled with water. A series of consistent, versatile, and accurate 
air-water tests simulating LOCA conditions was completed in the 
Lawrence Livermore Laboratory 1/5-Scale Mark I BWR Pressure 
Suppression Experimental Facility. Results from this test series were 
used to quantify the vertical loading function and to study the 
associated fluid dynamic phenomena. Detailed histories of vertical 
loads on the wetwell are shown. In particular, variations of hydro- 
dynamic-generated vertical loads with changes in drywell pressur- 
ization rate, downcomer submergence, and the vent-line loss coeffi- 
cient are established. Initial drywell overpressure, which partially 
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preclears the downcomers of water, substantially reduces the peak 
vertical loads. Scaling relationships, developed from dimensional 
analysis and verified by bench-top experiments, allow the 1/5-scale 
results to be applied to a full-scale BWR power plant. This analysis 
leads to dimensionless groupings which are invariant. These grou- 
pongs show that if water is used as the working fluid, the magnitude 
of the forces in a scaled facility is reduced by the cube of the scale 
factor; the time when these forces occur is reduced by the square 
root of the scale factor. 


40445 (UCRL—80626) Safety margins of containment structures 
under impulsive loading. Lu, S.C.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Jan 1978. Contract W-7405- 
ENG-48. 10p. (CONF-780609—2). Dep. NTIS, PC A02/MF AOI. 

From ASME/CSME pressure vessels and piping conference; 
Montreal, Canada (25 Jun 1978). 

Containment structures for nuclear power plants are designed 
to a large extent to satisfy the various stress limits specified by 
ASME Boiler and Pressure Vessel Code. For short-duration impul- 
sive loads, the common practice of meeting the Code stress limits 
based on a quasi-static approach is a poor measure of the reserve 
load-carrying capacity of a structure and always results in a conser- 
vative design with a greater than desired margin of safety. There are 
situations, however, where one might wish to quantify this addition- 
al conservatism to avoid excessive or unnecessary fie!d modification. 
Typical examples were found in re-evaluation studies of MARK I 
Boiling Water Reactor containment structures under the hydrodyna- 
mic loads expected during a postulated loss-of-coolant accident. The 
paper is based on the results of a plane strain, large displacement, 
elastic-plastic, finite-element analysis of a thin cylindrical shell sub- 
jected to external pressure pulses. An analytical procedure is pre- 
sented for estimating the ultimate load capacity of the thin shell 
structure and, subsequently, for quantifying the design margins of 
safety for the type of loads under consideration. For defining failure 
of structures, a finite strain failure criterion is derived that accounts 
for multiaxiality effects. 


40446 (WARD-CG—3045-2) Sodium/cavity gas effect on fa- 
tigue crack growth in 304SS under FFTF primary cold leg piping 
conditions. Gowda, B.; Matheys, L. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). Mar 1978. Contract 
EY-76-C-02-3045-035. 46p. . 

This report covers a portion of the work performed to 
determine the effect of sodium/cavity gas reaction products on 
fatigue crack growth in Type 304SS pipes. This program was 
initiated to answer an important pipe integrity question, i.e. what is 
the effect of sodium/cavity gas reaction products on the possible 
extension of a fatigue crack in LMFBR primary piping. Following a 
description of the test apparatus and the specimens, the results are 
given for the first six of ten tests scheduled for Type 304SS. It is 
shown that the fatigue crack growth rate for Type 304SS in the 
sodium leak environment is not significantly different from that for a 
pure sodium environment at similar temperatures (600°F to 800°F) 
and stresses. It is also observed that the geometry of the specimens 
used (pipes) did not significantly alter the crack growth rates when 
compared to HEDL crack growth results obtained from compact 
tension type fracture specimens under conditions similar to the 
present tests. 


40447 (WCAP—8021(Suppl.1)) Seismic testing of electrical and 
control equipment. (Engineered safeguards test cabinet for PG and E 
plants). Vogeding, E.L. (Western Interstate Nuclear Board, Lake- 
wood, Colo. (USA)). May 1977. 17p. Electric Corp., Pittsburgh, PA. 

The supplemental report covers seismic testing of the Engi- 
neered Safeguards Test Cabinet, over the range of 1 Hz to 35 Hz. To 
demonstrate the ability of the equipment to perform under such 
earthquake disturbances, the test specimen was subjected to vibra- 
tion tests which simulated the seismic conditions for the PG and E 
plants. During testing, the equipment was operated and the critical 
functions monitored to verify proper performance. The results show 
that there were no electrical irregularities that would leave the plant 
in an unsafe condition. Tests were conducted on the Engineered 
Safeguards Test Cabinet in November of 1972, at the Acton Envi- 
ronmental Testing Corp., Acton, Massachusetts. 


40448 (WCAP—9227) Reactor core response to excessive sec- 
ondary steam releases. Hollingsworth, S.D.; Wood, D.C. (Westing- 
house Electric Corp., Pittsburgh, Pa. (USA). PWR Systems Div.). 
Jan 1978. 184p. Electric Corp., Pittsburgh, PA. 

An extensive analysis of the reactor core response to breaks in 
high energy secondary steamlines has been performed. The results of 
this study along with a discussion of the methods and computer 
codes are provided in this document. Important topics addressed 
include the effects of power level, break size, plant variations and 
single failures. The objective of the study is to explain the method- 
ology used for determining the core integrity aspects of postulated 
steamline ruptures on Westinghouse pressurized water reactors. 
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40449 (WCAP—9279) Combination of safe shutdown earthquake 
and loss-of-coolant accident responses for faulted condition evaluation 
of nuclear power plants. Bogard, W.T.; Esselman, T.C. (Westing- 
house Electric Corp., Pittsburgh, Pa. (USA)). Mar 1978. 103p. 
Electric Corp., Pittsburgh, PA. 

The report evaluates the methods of combining the safe 
shutdown earthquake (SSE) and loss of coolant accident (LOCA) 
structural responses of the primary coolant system to obtain the 
faulted plant condition response. The evaluation consists of taking 
representative time-history SSE and LOCA data from typical Wes- 
tinghouse plant analyses and, by assuming that the event durations 
overlap, obtaining statistical data for the combination of the two 
events. Assuming that the two events occur simultaneously, the 
probability of exceeding a prescribed value is derived by considering 
the peak values of each of the combinations and performing statisti- 
cal calculations. The method of combination proposed in the report 
is the square-root-sum of the squares (SRSS) of the maximum 
responses from the SSE and LOCA transients. The probability of 
exceeding the SRSS value, assuming the two events occur, can be 
combined with the probability of an earthquake of the magnitude of 
an SSE occurring, the probability of a pipe rupture in the primary 
coolant system, and the probability of the simultaneous occurrence 
of the two events. This combined probability of exceeding the SRSS 
is extremely low and is below the probability generally required for 
evaluation in nuclear power plant design. 


40450 Baffle-former arrangement for nuclear reactor vessel inter- 
nals. Machado, O.J.; Berringer, R.T. (to Westinghouse Electric 
Corp.). US Patent 4,080,257. 21 Mar 1978. Filed date 25 Nov 1975. 
8p. 


A baffle-former arrangement for the reactor vessel internals 
of a nuclear reactor is described. The arrangement includes position- 
ing of formers at the same elevations as the fuel assembly grids, and 
positioning flow holes in the baffle plates directly beneath selected 
former grid elevations. The arrangement reduces detrimental cross 
flows, maintains proper core barrel and baffle temperatures, and 
alleviates the potential of overpressurization within the baffle-former 
assembly under assumed major accident conditions. 


40451 Nuclear reactor apparatus. Braun, H.E.; Bonnet, H.P. (to 
Westinghouse Llectric Corp.). US Patent 4,080,256. 21 Mar 1978. 
Filed date 31 Oct 1974. 12p. 

The reactor and its containment, instead of being supported 
on a solid concrete pad, are supported on a truss formed of upper 
and lower reinforced horizontal plates and vertical walls integrated 
into a rigid structure. The plates and walls from chambers within 
which the auxiliary components of the reactor, such as valves, 
pumping equipment and various tanks, are disposed. Certain of the 

bers are also access passages for personnel, pipe chases, valve 
chambers and the like. In particular the truss includes an annular 
chamber. This chamber is lined and sealed by a corrosion-resistant 
liner and contains coolant and serves as a refueling cooling storage 
tank. This tank is directly below the primary-coolant conductor 
loops which extend from the reactor above the upper plate. The 
upper plate includes a sump connected to the tank through which 
coolant flows into the tank in the event of the occurrence of a loss- 
of-coolant accident. The truss extends beyond the containment and 
has chambers in the extending annulus. Pumps for circulating the 
coolant between the refueling coolant storage tank and the reactor 
are provided in certain of these chambers. The pumps are connected 
to the reactor by relatively short coolant conductors. Access to 
— pumps is readily afforded through hatches in the extending 
annulus. 


40452 Nuclear reactor core cooling arrangement. Redding, A.H. 
(to Westinghouse Electric Corp.). US Patent 4,080,252. 21 Mar 1978. 
Filed date 18 Feb 1975. 8p. 

A core cooling system for a nuclear reactor having a plurality 
of primary fluid flow systems is described. The reactor coolant flow 
from the primary systems is joined upon entering the pressure vessel. 
Jointure is accomplished in a common chamber causing high coolant 
flow velocities at low static pressures. If a pipe ruptures in one of the 
primary fluid flow systems, the low pressure in the common cham- 
ber minimizes leakage from the intact flow systems. This allows 
continuation of coolant flow through the nuclear core for a sufficient 
length of time to effectively eliminate the possibility of thermal 
damage. 


40453 (SAND—78-6010) Natural convection in the core of a 
pebble-bed reactor. Petersen, K.; Barthels, H.; Breitbach, G. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.)). Mar 1978. 
Translated by P. Newman from pp 123-126 of AED-Conf—76-013- 
031, 1976. (CONF-760359—8). 8p. Dep. NTIS, PC A02/MF AO1. 
916) From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1 


When forced cooling is switched off or fails, after the gas 
paths to the steam generators have been shut down, an intensive 
natural convection is observed in the core of a pebble-bed reactor. 
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This convection must be investigated at higher temperatures because 
of the fission product transport it effects and the cooling effect it has 
in the center of the core. This report describes an appropriate model, 
the experimental confirmation of this model and its application to the 
pebble-bed reactor. The expected cooling effect becomes evident in 
a limitation of the maximum core temperatures. Natural convection 
in the core is triggered by the rapidly increasing temperature differ- 
ences between the center of the core and the heat conductive walls 
resulting from a failure in forced cooling. Figure 1 illustrates this fact 
with the fictitious temperature change without convective heat 
transport in the core of the 500 MW/sub th/ pebble-bed reactor PR 
500 (5 MW/m, Otto-Zyklus [1]). 


40454 Reflooding phase of the LOCA in PWRs. Part II: rewet- 
ting and liquid entrainment. Elias, E.; Yadigaroglu, G. (Univ. of 
California, Berkeley). Nucl. Saf; 19: No. 2, 160-175(1978). 

Surface rewetting and liquid-droplet entrainment play an 
important role in the analysis of the reflooding phase of the loss-of- 
coolant accident in pressurized-water reactors. The definitions and 
the various interpretations given to the rewetting temperature and 
the rewetting mechanisms of the fuel rods are discussed. Published 
models of the axial-conduction-controlled rewetting process include 
one-dimensional solutions in two axial regions, one-dimensional solu- 
tions in three axial regions with or without precursory cooling, one- 
and two-dimensional numerical-difference techniques using tempera- 
ture-dependent heat-transfer coefficients, and analytical two-dimen- 
sional solutions. The basic physical assumptions and the numerical 
values assigned to the various parameters, as well as empirical 
rewetting correlations, are discussed. The physical mechanisms for 
liquid-droplet entrainment and analytical formulations of the critical 
gas velocity and of the droplet diameter at the onset of entrainment 
are reviewed. 


40455 LWR fuel-behavior research in the Federal Republic of 
Germany. Fischer, M. (Gesellschaft fuer Kernforschung, Karlsruhe, 
Ger.); Osborne, M.F. Nucl. Saf.; 19: No. 2, 176-188(1978). 
Concurrent with the development in the Federal Republic of 
Germany of large light-water reactors for electric-power produc- 
tion, a broad program for investigating the safety aspects of large 
power reactors has been established. This review is concerned 
specifically with the behavior of the fuel rods and bundles under 
various accident conditions, such as a loss-of-coolant accident, an 
anticipated transient without scram, and a power—coolant mis- 
match. The properties and deformation characteristics of the Zirca- 
loy cladding during temperature transients in steam are investigated, 
especially with respect to their influence on rod failure (resulting in 
fission-product release) and postshutdown coolability (which is im- 
portant in avoiding core meltdown). Experimental and theoretical 
efforts are closely coordinated, with the objective being the develop- 
ment of the verified analytical models needed to reliably predict fuel 
behavior under any specific set of conditions or sequence of events. 


40456 Effect of engineered safety features on the risk of hypo- 
thetical LMFBR accidents. Cybulskis, P. (Battelle Columbus Labs., 
OH). Nucl. Saf.; 19: No. 2, 190-204(1978). 

The risks of hypothetical core-disruptive accidents in liquid- 
metal-cooled fast breeder reactors which involve meltthrough of the 
reactor vessel are compared for two plant designs: one design 
without specific provisions to accommodate such an accident and 
the other design with an ex-vessel core catcher and a cvity hot liner. 
The approach to risk analysis used is that developed in the Reactor 
Safety Study (WASH-1400). Since the probability of occurrence of 
such an event has not been evaluated, however, insight into the 
potential risk is gained only on a relative basis. The principal 
conclusions of this study are: (1) adding a core catcher—hot liner 
reduces the probabilty of accidents having major consequences; (2) 
the degree to which hot liner—core catcher systems can reduce the 
risk of melt-through accidents is limited by the failure probability of 
these systems; (3) fractional radioactive releases to the environment 
in the liquid-metal-cooled fast breeder reactor accidents considered 
are comparable to those from the light-water reactors evaluated in 
WASH-1400; (4) since sodium—concrete reactions are a dominant 
driving force during the accident, the integrity of the cavity liner is 
as important as the function of the core catcher; (5) there may be 
other accidents or paths to radioactive releases that are not affected 
by the addition of a hot liner—core catcher. 


40457 Occurrences resulting in reactor shutdown and their 
causes. Scott, R.L.; Gallaher, R.B. (comps.). Nucl. Saf; 19: No. 2, 
239(1978). 

Reportable occurrences for which reports were received at 
the Nuclear Safety Information Center (NSIC) during November 
and December 1977 which involved a reactor shutdown are listed. 
Both operating research reactors and operating commercial power 
reactors were considered. 
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40458 Selected safety-related occurrences reported in November 
and December 1977. Casto, W.R. (comp.). Nucl. Saf; 19: No. 2, 240- 
241(1978). 

The Cooper Nuclear Power Plant in Brownville, Nebr., was 
shut down when an unexpected loss of feedwater occurred in 
August 1977. At the Donald C. Cook-1 reactor, lightning caused a 
plant blackout while the reactor was at 100% power. The Davis— 
Besse-1 reactor was partially depressurized in September 1977 while 
operating at 263 MW(t) but producing no electricity. 


40459 Probability and risk assessment: the subjectivistic view- 
point and some suggestions. Apostolaksi, G. (Univ. of California, Los 
Angeles). Nucl. Saf.; 19: No. 3, 305-315(1978). 

The purpose of the paper is to investigate the philosophical 
basis for the use of the concept of probability in risk-assessment 
studies. It is argued that the subjectivistic interpretation of probabil- 
ity (i.e., probability as a measure of degree of belief) is the appropri- 
ate framework for such studies. The relationship between relative 
frequency and subjective probability is examined, and the important 
concepts of coherence and exchangeability are discussed. The impli- 
cations of adopting the subjectivistic interpretation are investigated, 
and some suggestions stemming from the requirement of coherence 
are given, which are useful when low probabilities or frequencies are 


40460 Clinch River Breeder Reactor Plant Safety Study. Piper, 
H.B.; Conradi, L.L.; Buhl, A.R.; Wood, P.J.; Leaver, D.E.W. Nucl. 
Saf.; 19: No. 3, 316-329(1978). 

The article presents a review and discussion of the objectives, 
methods, techniques, and results of a safety study that was conduct- 
ed for the Clinch River Breeder Reactor (CRBR) Plant. The objec- 
tives of the study were: (1) to provide a realistic assessment of 
accident risks to the public associated with operation of the CRBR, 
(2) to place those identified risks in perspective with other local 
societal risks, and (3) to aid in determining whether accident risks 
from the CRBR are comparable to those of previously licensed 
reactors. Achievement of the objectives of the study has required 
identification of significant contributors to risk in a logical and 
orderly manner. Consideration of a comprehensive set of accident 
initiators, inclusion of experience data, reliance on proven methods 
and techniques, evaluation of a wide range of radionuclide releases 
and associated health effects, and utilization of experienced risk 
analysis are the salient elements employed in the systematic ap- 
proach to this study. This, together with heavy reliance on experi- 
ence gained during years of LWR design, licensing, and operation, 
provides reasonable assurance that the study objectives have been 
achieved. The results of the CRBR Plant Safety Study indicate that 
the risk arising from the operation of the CRBR Plant is small in 
comparison to other local societal risks and that the risk from the 
CRBR Plant is comparable to the risk from previously licensed 
nuclear power plants, as identified in the Reactor Safety Study. 


40461 Reliability of d-c power supplies. Hagen, E.W. (Oak 
Ridge National Lab., TN). Nucl. Saf; 19: No. ; 330-338(1978). 
The reliability of the d-c power system in nuclear plants and 
the adequacy of the Nuclear Regulatory a-c commission (NRC) 
requirements for this system have been questioned by safety analysts. 
mcern was expressed that failure of the d-c system would concur- 
rently isolate the plant from the external a-c power grid, the on-site 
emergency a-c system, the control functions associated with turbine- 
driven pumps, and all process indication and recording functions, 
with the result that removal of decay heat without fuel and/or 
contaminated damage might not be possible. The article outlines the 
postulated scenario, reviews the technical background on the design 
and criteria for d-c power systems as well as the operating experi- 
ence with such systems, and presents the NRC staff's view and 
position. It further delineates the safety significance of such failures, 
the basis for the staff's view on the likelihood of the postulated 
scenario, and a proposal for additional technical studies. 


40462 Sodium loop safety facility. Gartside, C.H.; Bezella, 
W.A.; Thompson, D.H.; Lennox, D.H.; Tessier, J.H. (Argonne 
National Lab., IL). Nucl. Saf.; 19: No. 3, 339-354(1978). 

As the only facility in the United States capable of conducting 
safety tests on relatively large, full-length liquid-metal fast breeder 
reactor (LMFBR) fuel assemblies at steady-state power levels, the 
Sodium Loop Safety Facility (SLSF) is an important part of the 
LMFBR ety Program. The in-pile experiments that began in 
September 1975 in the Engineering Test Reactor (ETR) are provid- 
ing data needed for assessment of critical safety questions. Presented 
in the article are descriptions of the facility, its experimenal capabili- 
ties, and the overall research program. 


40463 Occurrences resulting in reactor shutdown and their 
causes. Scott, R.L.; Gallaher, R.B. (comps.). Nucl. Saf; 19: No. 3, 
380-38 1(1978). 

The reportable occurrences, for which reports were received 
at the Nuclear Safety Information Center (NSIC) during January 
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and February 1978, were reviewed, and those occurrences which 
involved a reactor shutdown are listed below. Both operating re- 
search reactors and operating commercial power reactors were 
considered. 
40464 Computation studies of cladding relocation dynamics 
during liquid-metal fast breeder reactor transient undercooling acci- 
dents. Angerer, G. (Kernforschungzentrum, Karlsruhe, Ger.). Nucl. 
Technol.; 36: No. 3, 305-313(Dec 1977). 

Cladding relocation upon melting has major consequences on 
the sequence of events in a transient undercooling accident in a 
liquid-metal fast breeder reactor (LMFBR). The CMOT code devel- 
oped at the Karlsruhe Nuclear Research Center is used to simulate, 
by computation, cladding melt-off and blockage formation without 
and with the ibility of sodium vapor flow diversion. The latter 
phenomenon is of interest in case of incoherent cladding melt-off 
within an LMFBR subassembly. It turns out that large waves are 
generated on the liquid cladding film that quickly slide over a 
relatively thin slowly moving film. The motion of the waves contrib- 
utes considerably to the mass transport of cladding film material and 
to the formation of blockages. The dynamics of these waves is a very 
important phenomenon of the cladding relocation process. The 
computed results indicate that cladding blockages in the upper and 
lower parts of the coolant channel will be established. 


40465 Formation of hydrogen during core melt accidents in nucle- 
ar power plants with light water reactors. Roedder, P.; Geiser, H. 
(Bonnenberg and Drescher, Aldenhoven, Ger). Kerntechnik; 19: No. 
11, 473-477(Nov 1977). (In German and English). 

In a core melt accident the important sources of hydrogen 
generation are radiolysis and metal/water reactions. The buildup of 
free hydrogen concentrations owing to radiolysis is slow in compari- 
son with that due to the metal/water reactions. Depending on the 
time-course of the accident, these reactions may generate within a 
few hours after the beginning of the accident considerable quantities 
of free hydrogen, with a resulting overpressure in the containment 
and possible risk of a hydrogen explosion. These processes may 
endanger the integrity of the containment the performance of which 
determines to a large extent the radiological consequences of acci- 
dents, including hypothetical accidents. 17 refs. 


40466 Nuclear plant safety. Tattersall, J.O. (Atomic Energy 
Board, Pelindaba, Pretoria (South Africa). Licensing Branch). Prof. 
Eng. (Pretoria); 6: No. 4, 5, 7-9(Oct 1977). 

Potential system or component failure has always been an 
important consideration in the design of engineering installations. At 
one time it was generally accepted that failure could be avoided by 
designing for exceptionally severe loading conditions which would 
dominate other service loadings, and by the use of generous safety 
factors on allowable material properties. This approach has limita- 
tions as the evidence of in-service failures shows, but it has the 
convenience of simplicity and is still used when the implications of 
failure are relatively unimportant. However, in some fields of engi- 
neering, such as the aircraft, chemical and nuclear industries, the 
consequences of a failure can be severe both in the destruction of 

roperty and loss of life. In these industries it is becoming increasing- 
y accepted that since the possibility of failure can never be entirely 
eliminated, the probability of failure of plant, and the consequent risk 
of property, operating staff and i at large, must be carefully 
taken into consideration in the initial design. 


40467 Study of automatic diagnosis of abnormality. Fukuda, T.; 
Hara, F.; Shibata, H. (Mech Eng Lab, Tokyo Univ, Jpn). Bull. 
JSME (Jpn. Soc. Mech. Eng.); 20: No. 148, 1244-1251(Oct 1977). 

A method is described to detect the so-called abnormal phe- 
nomena during nuclear operations. The new method consists of the 
following ideas; an index defined as the sum of ratios of the square of 
a factor score to the contribution weight of the factor, which is 
evaluated by applying the multifactor analysis technique to the data 
of the state of nuclear reactor systems like neutron flux, temperature, 
flow rate, etc. The excess of the index over some given threshold 
shows the reactor system would be in an abnormal state. Then a 
theory of optimal filtering by Kalman with aid of the stochastic 
approximation is applied to estimate the neutron flux distribution at 
its abnormal state and subsequently the squared sum of difference 
between desirable and estimated flux distributions shows the spot at 
which the abnormal phenomena would have occurred in terms of 
the peak of its distribution. 10 refs. 


40468 Generic safety issues of pressurised water reactors. Atom 
(London); No. 251, 218-226(Sep 1977). 

This is an account of a preliminary report published by the 
UK Secretary of State for Energy (Mr. Benn) in July 1977 on a 
study carried out by the UK Nuclear Installations Inspectorate on 
the generic safety issues of pressurized water reactors (PWR). Head- 
ings are as follows: The scope and organisation of the study; The 
basis of judgement; The principal health and safety issues (radiation 
doses in normal operation, radioactive wastes and their management, 
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fault conditions); The principal generic issues (the range of fault 
conditions, the loss of coolant accident, other fault conditions, the 
integrity of the primary coolant circuit, fuel element behaviour, the 
reactor protection system, the containment); Programmes of re- 
search and development on light water reactors; Major variants for 
PWR designs; and risk assessment. It is concluded that there is no 
fundamental reason for regarding safety as an obstacle to the selec- 
tion of the PWR for commercial electricity generation in the UK. 


40469 Splitting method for computing coupled hydrodynamic and 
structural . Ash, J.E. (Argonne Natl Lab, Ill). Appl. Math. 
Model.; 1: No. 6, 333-338(Sep 1977). 

A numerical method is developed for application to unsteady 
fluid dynamics problems, in particular to the mechanics following a 
sudden release of high energy. Solution of the initial compressible 
flow phase provides input to a power-series method for the incom- 
pressible fluid motions. The system is split into spatial and time 
domains which lead to the convergent computation of a sequence of 
elliptic equations. Two sample problems are solved, the first involves 
an underwater explosion and the second the response of a nuclear 
reactor containment shell structure to a hypothetical core accident. 
The solutions are correlated with experimental data. 5 refs. 


40470 (NUREG-tr—0005) Information system to obtain reliabil- 
ity data for power plant components. Wohak, B.; Meinlschmidt, G. 
(Technische Univ. Muenchen, Garching (Germany, F.R.). Lab. fuer 
Reaktorregelung und Anlagensicherung). Aug 1977. Translation of 
MRR—159, Jun 1976. 85p. for Reactor Regulation and Plant Safety, 
Garching, Ger. 

The increasing importance of safety and availability of power 
plant units demands more detailed and proven reliability data for 
plant components than operational experience could provide till 
now. In the Federal Republic of Germany an extensive collection of 
field data from a conventional power plant has been compiled since 
1972. By this — the authors present a computer-based informa- 
tion system for the establishment of empirically tested reliability data 
for power plant components. 


40471 Technological demands of nuclear power. Patterson, W.C. 
(Friends of the Earth Ltd., London (UK)). pp 152-163 of Nuclear 
power and the energy future. A Royal Institution forum. London; 
Symposium Press (1977). 

From Forum on nuclear power and the energy future; 
London, UK (11 Oct 1977). 

See CONF-7710122—. 

The arguments against nuclear power are stated. These in- 
clude: the connection between nuclear power and nuclear weapons; 
radiation hazards; reactor safety; the plutonium-based fuel cycle of 
the FBR. Criticisms are also made of the forecasting and planning in 
the electricity industry and in particular in the nuclear power 
industry. 


40472 NRC international agreements on reactor safety research. 
Bennett, G.L.; Spano, A.H.; Szawlewicz, S.A. (Nucl Regul Comm, 
Washington, DC). Nucl. Saf; 18: No. 5, 589-595(1977). 

The Nuclear Regulatory Commission and its predecessor, the 
Atomic Energy Commission, have entered into a number of reactor 
safety-research agreements with other countries. These agreements 
involve various forms of cooperation including bilateral information 
exchange and joint research participation in specific projects on a 
bilateral or multilateral level. Under the terms of these agreements, 
reports, computer codes, and data may be exchanged and personnel 
visits and assignments permitted. These agreements have proved to 
be beneficial in providing for a cost-effective extension of the base of 
reactor safety information available to the parties concerned. Such 
agreements help to enhance reactor safety worldwide. 16 refs. 


40473 Model for quenching with vertical flow boiling. Tan, H.E.; 
Griffith, P. (MIT, Cambridge, Mass). AIChE Symp. Ser.; 73: No. 164, 
35-45(1977). 

A study is made onthe quenching, by the vertical upflow to 
coolant, of a “hot” vertical tube with internal heat generation. 
Experimental tests are made using an eight-foot (2.44 meter) Inconel- 
atmospheric pressure. A one-dimensional quasisteady state model 
including both radial flow boiling heat pelt from the appropriate 
steady state boiling curves and axial conduction is formulated and 
used to predict the thermal response of the tube during the transient. 
Comparison between experimental data and model predictions indi- 
cates that the model adequately simulates the salient features of the 
tube rewetting. It is found that, “impulse cooling” rewet may be 
predicted as well as “axial-conduction-controlled” rewet, implying 
that they are just different facets of the same process. 14 refs. 


Heat transfer from heat-generating boiling pools. Gabor, 

J.D.; Baker, L. Jr.; Cassulo, J.C.; Mansoori, G.A. (Argonne Natl 
Lab, Ill). AIChE Symp. Ser.; 73: No. 164, 78-85(1977). 

Experiments were conducted on heat transfer from internally 

heated boiling salt-water pools of rectangular shape. The heat trans- 
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fer mechanisms were interpreted from observed bubble and liquid 
flow patterns. Sideward heat transfer data for a wide range of pool 
aspect ratios were correlated with a Reynolds number based on the 
superficial vapor velocity. Local sideward heat fluxes near the upper 
surface of the pool were about twice the average heat flux at low 
boiling rates; however, this ratio decreased to unity at very high 
boiling rates. This was consistent with observations of pool behavior. 
Downward heat transfer from boiling pools increased sharply with 
increasing boiling heat flux, reaching a value of about Sone quarter$ 
of the sideward heat flux. 12 refs. 


40475 Transient volumetric pool boiling with foaming. Condiff, 
D.W.; Epstein, M.; Grolmes, M.A. (Argonne Natl Lab, Ill). AIChE 
Symp. Ser.; 73: No. 164, 86-96(1977). 

One-dimensional pool boiling due to volume-distributed heat 
generation is analyzed from the standpoint of a model previously 
presented for moderate to low levels of power generation. The 
model is extended to nonconvex relations between vapor void frac- 
tion and vapor “drift flux”, to treat problems of boilup with foam 
formation by methods of kinematic wave and discontinuity analysis. 
Detailed analysis of a flux relation with one inflection point demon- 
strates propagation phenomena including: dissipation of a foaming 
pool-top discontinuity, boilup, boil over, boil down to residual 
steady boiling, delayed formation of a second discontinuity and its 
propagation with or without interaction between it and the pool-top 
discontinuity during intermediate times, confluence of discontinui- 
ties, and their interplay with foam rarefaction. 5 refs. 


40476 Recent occurrences at nuclear reactors and their causes. 
Scott, R.L.; Gallaher, R.B. Nucl. Saf; 18: No. 6, 821-837(1977). 

A tabular listing is presented of safety related occurrences 
reported to the Nuclear Safety Information Center during July and 
August, 1977. The occurrences listed in Table 1 resulted in reactor 
shutdown; those in Table 2 occurred during operation but were not 
discovered by testing and did not result in reactor shutdown; those 
in Table 3 were discovered by testing but had little, if any, effect on 
operation. 


40477 Environmental testing of class IE ac motor control center 
for nuclear power plants. Aggarwak, S.K. (Bechtel Power Corp., 
Gaithersburg, MD); Husain, M.; Maxwell, J.A. IEEE Trans. Power 
Appar. Syst.; PAS-96: No. 1, 9-19(1977). 

From IEEE Power Engineering Society summer meeting; 
Portland, OR, USA (18 Jul 1976). 

The testing of a Class 1E AC Motor Control Center, which 
was subjected to high temperature/humidity environment and pres- 
sure pulses, is described. The test programs, simulating the effects of 
a high-energy steam line break in a BWR Mark I Containment 
nuclear power plant, are described. The motor control center func- 
tioned satisfactorily during the after the test. 


40478 Nuclear plant security: plant physical design features. 
Chiappetta, C.M.; Brown, C.B. Jr. (Sargent and Lundy, Chicago). 
IEEE Trans. Power Appar. Syst.; PAS-96: No. 1, 52-58(1977). 

From IEEE Power Engineering Society summer meeting; 
Portland, OR, USA (18 Jul 1976). 

Concern over power plant security has always existed to a 
degree. In the past it has been motivated primarily by the apprecia- 
ble plant investment costs and the potential loss of revenue which 
could result from successful acts of sabotage. With the advent of the 
commercial nuclear power plant, there is an additional concern 
regarding the unacceptable consequences which successful acts of 
sabotage could have on the health and safety of the public. The 
challenge to the nuclear industry is clear. To meet the challenge, 
however, a more complex approach to plant security is required than 
has, in general, been provided in the past. 


40479 Optimal control design for load following boiling water 
reactor. Soni, M.P. (Indian Inst. of Tech., Bombay. Dept. of Electri- 
cal Engineering). pp 117-132 of Proceedings of the symposium on 
power plant dynamics and control [held at Bombay during] Febru- 
ary 23-24, 1976. Bombay; Department of Atomic Energy (1976). 

From Symposium on power plant dynamics and control; 
Bombay, India (23 Feb 1976). 

See CONF-760265—. 

The evaluation of optimal control law for a direct cycle BWR 
with control of recirculation flow has been discussed. A linearized 
point reactor model has been developed taking into account reactor 
with recirculation control. The mathematical model includes reactor 
kinetics, hydrodynamics of the recirculation loop and pressure tran- 
sients in the reactor system. Feedback control law has been deter- 
mined which minimises variation in pressure and fuel temperature. 
The control is effected by varying the speed of the recirculation 
water pump. This controls the subcooling in the reactor in an 
optimal manner and the desired fission power is generated. Response 
of system variables such as neutron power, pressure, fuel tempera- 
ture, velocity and temperature of coolant at core inlet has been 
plotted for the controlled reactor for 5% variation in demand. 
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40480 Transition from forced to free convection associated with 
the loss of cooling in a downflow gas-cooled system. Gloudemans, J.K. 
(Babcock and Wilcox Co., Lynchburg, VA); El-Wakil, M.M. pp 
349-359 of Future energy production systems. Heat and mass trans- 
fer processes. Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washing- 
ton, DC; Hemisphere Publishing Corp. (1976). 

Mixed convection heat transfer from a heated vertical plate 
due to the transition from forced to free-convection, with the 
buoyant and inertial forces opposed, was determined 
interferometrically and by numerical analysis. Mixed convection 
studies relate to the opposing-flow transients during loss-of-coolant- 
flow accident in a downflow gas-cooled reactor. Experimental local 
and mean convective heat transfer coefficients were determined at 
downflow air velocities from 0 to 17 fps, and for plate-to-ambient 
temperature differences of 50, 100, and 150°F. The mixed flow 
parameter range was 0.004 < Gr/Re? < 1. Transient effects at flow 
coastdown periods of 4.25, 125, and 250 seconds, and the steady- 
state, were studied. Instantaneous convective coefficients were 
found to have no detectable dependence on flow deceleration rates. 
Numerical-analytical studies of mixed convection were attempted. 
The coupled conservation equations were solved without boundary- 
layer simplifications and with constant properties, less density in the 
buoyant force term, by Schultz’s finite difference technique. Normal- 
ized mean-coefficient profiles paralleled experimental profiles 
through the forced and unsteady regimes. 


40481 Improvements in or relating to method and apparatus for 
protecting the core of a nuclear reactor. Andrews, H.N.; Roman, 
W.G. (to Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). 
Australian Patent 7,582,618/A/. 1 Jul 1975. Priority date 1 Aug 
1974, Australia. 20p. 

The invention relates to an apparatus for restricting the 
outflow of coolant from the core of a PWR type reactor under 
conditions of a break in the inlet piping. The apparatus, which is 
incorporated in the inlet valves, safeguards against excessive loss of 
coolant in an accident, thereby retaining sufficient volume of prima- 
ry and emergency coolant in the core for a period sufficient to 
achieve cool-down of the core fuel rods and reactor interval struc- 
tural members to safe temperature levels. 


ACCIDENT LIABILITY 


40482 (CONF-7705116—3) Utility handling of default protection 
provisions under Price—Anderson nuclear indemnity legislation. Hall, 
J.R. (Atomic Industrial Forum, Inc., Washington, D.C. (USA)). 
1977. 8p. Industrial Forum, Inc., Washington, DC. 

From AIF’s workshop on insurance; Atlanta, GA, USA (8 
May 1977). 

Options which have been prescribed by the NRC for utilities 
to assure that assessments called for in Price-Anderson legislation 
can be met are discussed. 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 39160, 40677, 41544 


40483 Energiespeicherung. Antwort der Bundesregierung auf eine 
Kleine Anfrage der Abgeordneten. Drucksache 8/772. (Energy storage. 
Answer of the Federal government to a question by members of the 
Bundestag. Printed matter 8/772). Bonn-Bad Godesberg, Germany, 
F.R.; Heger (1977). 12p. (In German). 

In energy storage the problems are not technical, but are 
economic. For liquid fuels, storage in storage lakes or caves is 
considered. Gaseous energy carriers are stored above ground in so 
called gasometers or underground in empty natural gas-oil fields, in 
artificially constructed aquifer stores or in caves in salt mines. For 
secondary energy storage one uses mechanical energy stores with 
storage of rotational energy (flywheels - gyroscopic stores), hydrau- 
lic pumped storage (pumped storage schemes) compressed air stor- 
age schemes, (energy storage in the form of energy of compression) 
and thermal storage (hot water storage, night store heaters). For the 
storage of electrical energy, only electro-chemical storage (batteries) 
is worth considering in practice. For the storage of thermal energy, 
liquids (water, oil), rockfill, metals and hydrated salts (latent heat 
storage) can be considered. In connection with the use of solar 
energy, hydrogen is being discussed as secondary energy carrier, and 
investigations on hydrogen storage are under way. 


MAGNETIC 


40484 (LA—7132-PR) Superconducting magnetic energy storage 
project at LASL. Progress report, January 1—December 31, 1976. 


ERA VOL. 3, NO. 17 


Hassenzahl, W.V. (comp.). (Los Alamos Scientific Lab., N.Mex. 
(USA)). Mar 1978. Contract W-7415-ENG-36. 75p. Dep. NTIS, PC 
A04/MF AOl. 

Details are reported on the initial stages of engineering refer- 
ence designs for 10-MWh and 10*-MWh SMES units, and the design 
and status of a 100-MJ (28-kWh) SMES experiment. Several super- 
conducting wires have been evaluated in 300-mm-i.d. coils. In these 
tests cables and braids consistently performed better than a monolith- 
ic conductor. Special circuits designed to detect superconducting-to- 
normal transitions in the test coils and to rapidly transfer energy out 
of the coils and into a resistor at room temperature were successfully 
tested with a 70-H superconducting coil. Both 6-pulse and 12-pulse 
ac-dc-ac converters have been tested on this same coil. The convert- 
ers have been switched routinely from rectifier to inverter mode and 
vice versa in less than 20 milliseconds. Circuit modification should 
bring this time down to 5 to 9 ms. 


40485 Design of underground tunnels for superconductive energy 
storage. Fuh, G.F.; Doe, T.; Haimson, B.C. (Univ. of Wisconsin, 
Madison). pp 5A5.1-5A5.6 of Energy resources and excavation tech- 
nology. Wang, F.D.; Clark, G.B. (eds.). Golden, CO; Colorado 
School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P2. 

Superconductive magnets housed in large (approximately 100 
m dia) annular tunnels are an economically feasible alternative to 
pumped hydroelectric facilities for energy storage. Such magnets, 
however, expand radially and collapse axially when charged, due to 
magnetically induced mechanical loads. To avoid the destruction of 
the magnet structure, these loads are to be transferred to the tunnel 
walls. Using an axisymmetric finite element analysis modified to 
allow for non-symmetric in situ rock stresses, and field data for a 
granite site in central Wisconsin, possible tunnel designs are ana- 
lyzed. Potentially unstable zones exist in the inner wall of the tunnel, 
where failure may be in both shear and tension, and the regions 
between tunnels, where failure is in shear. Failure mode is dependent 
on the orientation of the tunnel wall relative to the in situ stress field. 
Problems with tensile stresses are solved by increasing the depth of 
excavation. Elimination of shear stress problems requires the use of 
rock bolts, which have been modeled using the Dirac delta function. 
The success of the rock bolt simulations in reducing stability prob- 
lems shows that stable tunnels can be designed for superconductive 
magnets in hard rock. 


COMPRESSED GAS 
REFER ALSO TO CITATION(S) 39344, 40489 


40486 (PNL—2464) Compressed air energy storage advanced 
systems analysis. Progress report, FY 1977. Kreid, D.K.; McKinnon, 
M.A. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
Mar 1978. Contract EY-76-C-06-1830. 133p. Dep. NTIS, PC A07/ 
MF AOl. 

The goal of the Compressed Air Energy Storage (CAES) 
Advanced Systems Analysis task is to accelerate the development of 
new technologies that will reduce the consumption of natural gas 
and oil. The immediate overall objectives of this program are to: (1) 
provide a screening cost assessment for thermal energy storage 
(TES) systems that are suitable for CAES applications; (2) establish 
the potential fuel savings of hybrid CAES cycles that incorporate 
TES for recovery of the heat of compression and estimate the 
economic incentive for using TES in CAES systems; and (3) investi- 
gate modified CAES cycles that eliminate the use of gas and oil by 
the use of alternative fuels. 


40487 Compressed-air storage power station having no fuel 
supply. Schueller, K.H. (Brown, Boveri and Cie A.G., Mannheim 
(Germany, F.R.). Abt. fuer Projektuntersuchungen). 
Elektrizitaetswirtschaft; 76: No. 24, 833-838(Nov 1977). (In German). 

In the case of the compressed-air storage power station the 
compressed air serves as the storage medium for energy. For com- 
pressed-air storage spaces, hollows under ground are suitable. In the 
charging process ambient air is highly compressed. Before the com- 
pressed air is introduced into the underground storage space its heat 
of compression is transferred to a heat-storage medium and this is 
stored above ground. In the discharge process the heat of compres- 
sion is transferred back to the compressed air. The installation 
operates without any fuel supply. 


40488 Storage of electrical energy using supercritical liquid air. 
Smith, E.M. (Univ. of Newcastle upon Tyne, Eng.). Heat Fluid 
Flow; 7: No. 2, 95-104(Oct 1977). 

An energy storage plant of 20 MW nominal capacity with 
pure air exhaust and a recovery ratio in a range up to 72 percent is 
described. The principal component requiring development is the 
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regenerator. Tentative cost estimates indicate where the plant may 
fit in the spectrum of possible storage schemes. 


PUMPED HYDRO 
REFER ALSO TO CITATION(S) 39805 


40489 Economic exploration for underground energy storage. 
Lawrence, J.D.; Hobson, M.J.; Gill, J.D. (Acres American Inc., 
Buffalo, NY). pp 5A3.1-5A3.7 of Energy resources and excavation 
technology. Wang, F.D.; Clark, G.B. (eds.). Golden, CO; Colorado 
School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

Siting of underground pumped hydroelectric plants and com- 
pressed air energy storage facilities is generally facilitated by the 
existence in the U.S. of extensive areas of acceptable host rock at the 
required depth. An initial geotechnical exploration program for such 
facilities consisting of one deep and several shallow drill-holes with 
comprehensive geophysical testing should normally provide suffi- 
cient data to proceed with the project at a given site with an 
acceptable degree of confidence. A subsequent program with no 
more than four additional deep holes together with appropriate 
shallow holes and geophysical investigation should suffice for de- 
tailed design. The preliminary program is estimated to cost in the 
order of one-fifth to one-eighth of the total program required prior 
to construction. The total cost of such a program is estimated to be 
0.4 to 0.6% of the total cost of the facility. 


40490 Hydraulic machinery of the Langenprozelten pumped-stor- 
age power plant. Pt. 2. The Francis starting turbines and shut-off 
elements of the pumping turbines. Baumann, K.M.J.; Leiprecht, W. 
Elektr. Bahnen; 47: No. 4, 94-98(1976). (In German). 

The pumping turbines of the Langenprozelten pumped-stor- 
age power plant are the first in the world equipped with Francis 
starting turbines for run-up to pumping operation. The starting 
turbines have been designed and produced by Messrs. Escher Wyss 
GmbH., Ravensburg, on the bases of extensive model tests of the 
hydraulic laboratories of the Escher Wyss AG, Zurich. 


FLYWHEELS 
REFER ALSO TO CITATION(S) 40974, 40975, 40976, 40978 


40491 (UCRL—50033-77-4) Fiber composite flywheel program. 
Quarterly progress report, October—December 1977. Rinde, J.A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 13 
Mar 1977. Contract W-7405-ENG-48. 18p. Dep. NTIS, PC A02/MF 
AOl. 

Research progress is reported on the following topics: (1) 
composite flywheel design study; (2) fracture toughness of rubber- 
modified epoxy resins; (3) characteristics of a rubberized epoxy resin; 
and (4) stress-rupture studies. (TFD) 


THERMAL 
REFER ALSO TO CITATION(S) 39846, 39850, 39851, 40776, 40823 


40492 (COO—2886-2) Thermal energy storage using Prestressed 
Cast Iron Vessels (PCIV). Final report. Gilli, P.V.; Beckmann, G.; 
Schilling, F.E. (Gilli (P.V.), Graz (Austria); Beckmann (G.), Consul- 
tant, Vienna (Austria); Siempelkamp Giesserei K.G., Krefeld (Ger- 
many, F.R.)). Jun 1977. Contract EY-76-C-02-2886. 175p. Dep. 
NTIS, PC A08/MF AO1. 

The wide-spread application of thermal energy and high- 
pressure air storage to electric power generation has so far been 
hampered by the lack of large high-pressure storage vessels of 
reasonable cost. Welded steel vessels are too expensive for this 
purpose. However, the Prestressed Cast Iron Vessel (PCIV), devel- 
oped as a nuclear reactor pressure vessel by Siempelkamp Giesserei 
KG of Krefeld, FRG, has the potential of complying with these 
requirements. Applications of the PCIV include: high-pressure air 
storage for the quick start-up of open cycle gas turbines; pressurized 
high-temperature sensible heat storage by means of solids with a 
gaseous heat transfer medium for closed cycle gas turbines of future 
solar power stations; and pressurized hot water storage for nuclear, 
solar, or coal-fired steam power plants, employing either separate 
peaking turbines or overloadable main turbine sets. A reference 
PCIV of 8000 m*, 275°C, with hot going walls and cold going 
tendons was developed, designed, and stress-analysed. A parametric 
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study showed that pressures between 4 and 8 MPa and L/D ratios 
larger than 4 should be optimal. Cost of the reference vessel is about 
$10,000,000 or 33 to 50 $/kWh electric energy stored. Cost of peak 
power will be from 30 to 100 mills/kWh, depending on many 
parameters. 


40493 Operation of heat pumps in conjunction with latent heat 
storage. Michel, H. (Bartl Waermepumpen, Ulm (Germany, F.R.)). 
pp 381-388 of 1. Deutsches Sonnenforum. Bd. 1. Tagungsbericht. 
Kapitel 9: Waermerueckgewinnung. Bossel, U. (ed.). Muenchen, 
Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

On a mass-produced scale heat pumps may become the heat- 
ing system of the future. As heat sources a number of proven 
methods are available. They are standard technology and considered 
by ‘Bartl Waermepumpen’. Our development of a water latent heat 
storage technique is of interest. This system permits to moblilize a 
part of the heat of fusion of the water content of the storage tank. 
This paper deals with experiences with such systems. 


40494 Charging and discharging of latent heat storage systems. 
Lammers, J. (Demag Matellgewinnung, Zweibruecken, Ger.). pp 83- 
95 of Future energy production systems. Heat and mass transfer 
processes. Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washington, 
DC; Hemisphere Publishing Corp. (1976). 

The basic thermodynamic and physicochemical conditions of 
latent heat storage systems are discussed and some storage materials 
and their specific data are presented. Subcooling can be a major 
problem in their application and can be reduced by adding nucleat- 
ing agents. A good insulation of the storage unit and a suitable heat 
transport system are essential for efficient operation. These topics are 
discussed with respect to charging and discharging. 


CHEMICAL 


REFER ALSO TO CITATION(S) 40066 


BATTERIES 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 40499 


40495 Distribution of current density at electrodes of silver-zinc 
storage battery during discharge. Bayunov, V.V.; Dasoyan, M.A. Sov. 
Electr. Eng. (Engl. Transl.); 47: No. 11, 58-60(1976). 

The distributions of current density and capacity taken off 
over electrode length are investigated for a silver-zinc storage bat- 
tery during various discharge regimes. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


40496 (COO—4506-1) New battery materials. Progress report, 
April 1,—September 30, 1977. Huggins, R.A. (Stanford Univ., Calif. 
(USA)). Mar 1978. Contract EC-77-S-02-4506. 21p. Dep. NTIS, PC 
A02/MF AOl1. 

Lithium ion conductivities of solid solutions formed between 
LisSiO, and LisAlO, were measured. The conductivity of 
Lis.sAl.sSi.sO4 is comparable to the best previously known lithium 
ion conductors. The structural type is that of LisSiO,, and x-ray 
lattice parameters were determined across the range of solid solu- 
tion. No solid solutions were found which had the LisAlO, (anti- 
flourite) structure. Thermodynamic calculations based on available 
and estimated data suggest that lithium silicate is unstable with 
respect to attack by molten lithium at 700 K, and that LisAlO, may 
also be marginally unstable. Experimentally, the materials appear to 
have quite good stability at lower temperatures (300°C), but both 
LisAlO, and Lis.4Al.4SicOs, were attacked at 720K within a period 
of a few hours. The intermetallic systems Li—Sb and Li—Bi and the 
oxide systems Li—LieTisO; were studied as possible positive elec- 
trode systems for lithium batteries. Large lithium chemical diffusion 
coefficients were found in all 3 systems. Associated kinetic data 
(particle diffusion coefficients, partial conductivities, etc.) were cal- 
culated, and thermodynamic data (emf versus composition) were 
obtained. Beta LiAl was studied in considerable detail by coulome- 
tric titration and potentiostatic and galvaostatic transient techniques. 
Its range of existence was found to extend from 47 atom % to 55 
atom % of lithium, between the voltages 300 to 70 mV with respect 
to pure lithium. Chemical diffusion coefficients in this phase are very 
large, lying between 2 x 10~* cm?/s at the lithium-rich end and 10~‘¢ 
cm’/s at the lithium-deficit end of its range of existence. 3 figures. 





3986 ENERGY RESEARCH ABSTRACTS 


40497 Impedance of a lead acid battery negative plate. Fleming, 
A.N.; Harrison, J.A.; Ponsford, J.M. (The University, Newcastle- 
upon-Tyne, Engl). Electrochim. Acta; 22: No. 12, 1371-1374(Dec 
1977). 

An attempt is made to observe directly the electrochemical 
behavior of a commercial negative battery plate, with a view to 
defining parameters which could be used for optimizing battery plate 
performance. 


40498 Porous electrodes for Zn/air alkaline battery. Amato, L.; 
Corso, S.; Sgambetterra, E. pp 331-339 of Modern developments in 
powder metallurgy. Vol. 11. Hausner, H.H.; Taubenblat, P.V. (eds.). 
Princeton, NJ; Metal Powder Industries Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P3. 

A double-layer electrode with microporosity at the contact 
with the electrolyte and macroporosity at the contact with the gas is 
considered. Use of nickel electrodes prepared by a powder metallur- 
gy process was studied. Procedures for manufacture of the elec- 
trodes and the performance results are discussed. Die pressing and 
sintering, roll compaction, and spray deposition were employed, and 
the possibility of using a reinforcing mesh in the strip of electrode 
material was examined. Porosity of the material was a matter of 
concern, and it was found that residual porosity of about 60% was 
easy to reach without significant risk of damage through handling. 7 
figures, 1 table. (RWR) 


40499 Influence of pulsed discharge current on some characteris- 
tics of disk-structure traction storage batteries. Stolyarenko, L.L; 
Poznyak, V.I.; Vakulenko, A.P.; Anikeev, V.F. Sov. Electr. Eng. 
(Engl. Transl.); 47: No. 12, 79-81(1976). 

The influence of pulsed current with 0.9-0.3 duty factor and 
frequency of 0-450 Hz on the chargeability and heating of disk-type 
ENZhT-160 traction storage batteries is investigated. A special stand 
developed for the purposes of the investigation is described. The 
thyristor pulse converter TPC acts as a “switch,” periodically con- 
necting and disconnecting circuit current. A dc source DCS uses a 
control system to deliver a certain average current to the circuit. 
The investigations are carried out on type ENZhT-160 nickel-iron 
traction storage batteries, disk construction, specially developed for 
an electromobile with load capacity of 0.5 tons. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 40970, 40973 


40500 (COO—4025-1) Economic assessment of the utilization of 
lead-acid batteries in electric utility systems. Final report. Johnson, 
A.C.; Hynds, J.A.; Nevius, D.R.; Nunan, G.A.; Sweetman, N. 
(Public Service Electric and Gas Co., Newark, N.J. (USA)). Apr 
=a Contract EY-76-C-02-4025. 205p. Dep. NTIS, PC Al0/MF 
AOl. 

Specific applications in which lead—acid batteries might be 
economically competitive on an electric utility system are identified. 
Particular attention is given to searching the Public Service Electric 
and Gas Company (PSE and G) system for installations of batteries 
which could defer or cancel costly transmission and/or distribution 
projects. Although the transmission and distribution data are based 
on specific applications on the PSE and G system, the generation 
data are based on a national reference system. The report analyzes 
and summarizes all costs and savings attributable to lead—acid 
batteries. 40 figures, 78 tables. (RWR) 


40501 Electric power supplies with battery emergency power 
supply. Fundamental information. Remmers, G. (Varta Batterie A.G., 
Hagen (Germany, F.R.)). VARTA Spez. Rep.; No. 2, 425-444(1976). 
(In German). 

The report contains an explanation of the design and mode of 
operation of battery operated emergency power systems. The techni- 
cal terms important for the use of batteries are explained, a list of 
various types of batteries is added, the criteria to be met by emergen- 
cy power supplies from the users’ point of view and with respect to 
the batteries are outlined, and standards and regulations are indicat- 
ed. Various charging techniques are explained by way of examples 
and the possible modes of operation of batteries in emergency power 
systems are covered. Finally, some reference is made to special 
standby electricity supply systems. 


ENERGY MANAGEMENT AND POLICY 


REFER ALSO TO CITATION(S) 38836, 40921 


ERA VOL. 3, NO. 17 


40502 (COO—2977-12(Vol.1)) How to operate an energy adviso- 
ry service. Volume I. Report and recommendations. Final report. Spak, 
G.T.; Shelley, E.F. (New York Inst. of Tech., Old Westbury (USA). 
Center for Energy Policy and Research). 31 Mar 1978. Contract EY- 
76-S-02-2977. 200p. Dep. NTIS, PC A09/MF AO1. 

Portions of document are illegible. 

An experimental Energy Advisory Service was created and 
operated by the New York Institute of Technology to test the 
effectiveness of various channels of communication in the dissemina- 
tion of energy conservation information and technical assistance to 
homeowners, architects, engineers, builders, contractors, business 
persons, public officials, and the media. A telephone Hot Line, a 
comprehensive Energy Insformation Center, and a broad gauge 
Referral Service were operated as a unified complex and serviced 
more than 5,000 Hot Line inquiries from homeowners (67%) and 
others (33%). An innovative Interactive Television Seminar series 
serviced 2,200 professionals directly and indirectly with videota 
material and live discussion on all aspects of energy conservation. 
Follow-up surveys indicated that the large majority of all users 
believed the Energy Advisory Service was valuable, reliable and 
unique as a comprehensive, easily accessible source of information 
and technical assistance on energy conservation and alternative 
energy systems. 


40503 (COO—2977-12(Vol.2)) How to operate an energy adviso- 
ry service. Volume II. NYIT Energy Information Center and referral 
service resource material. Final report. Spak, G.T.; Shelley, E.F. 
(New York Inst. of Tech., Old Westbury (USA). Center for Energy 
Policy and Research). 31 Mar 1978. Contract EY-76-S-02-2977. 
143p. Dep. NTIS, PC A07/MF AO1. 

The NYIT Energy Information Center is a comprehensive 
information service covering every aspect of energy conservation 
and related technology, including conservation programs and prac- 
tices, alternative energy systems, energy legislation, and public 
policy development in the United States and abroad. Materials in the 
Center can be located through a Card Catalog system and a Vertical 
File System. The Card Catalog System has entries which organize 
books and other printed materials according to authors/titles and 
according to the subject headings developed by the Library of 
Congress. The Vertical System contains pamphlets, newsclips, re- 
prints, studies, announcements, product specifications and other 
ephemeral literature, and is organized according to subject headings 
based on the emerging vocabulary of the energy literature. The key 
to vertical file resources is the Thesaurus of Descriptors which 
makes up Part A. Part B is a listing of periodicals available through 
the Center or the Library. Part C is composed of a 1977 listing of 
selected acquisitions. The structure of the NYIT Energy Referral 
Service Poster is laid out in the final part. 


40504 (COO—2977-12(Vol.3)) How to operate an energy adviso- 
ry service. Volume III. New York Tech energy hot line resource 
material, Final report. Spak, G.T.; Shelley, E.F. (New York Inst. of 
Tech., Old Westbury (USA). Center for Energy Policy and Re- 
search). 31 Mar 1978. Contract EY-76-S-02-2977. 251p. Dep. NTIS, 
PC Al2/MF AOl. 

Part A presents a complete list of major categories and key 
words which structure the Hot Line card system. A complete replica 
is then provided of all information appearing on the 442 Question 
and Answer Cards. Part B lists pamphlets and other published 
materials used in Hot Line mailings. Part C lists special information 
packets available. (MCW) 


40505 (EGG—1183-1725) Bar code asset management system. 
Parelman, M.H.; Logan, C.W. (EG and G, Inc., Las Vegas, Nev. 
(USA). Energy Measurements Group). 15 Mar 1978. Contract EY- 
76-C-08-1183. 90p. Dep. NTIS, PC A05/MF AO1. 

A study is presented of the current state of portable optical 
bar code reading systems. The conclusion is reached that there are 
currently available, in the marketplace, equipment and supplies that 
could be utilized to implement a system for the management of 
Department of Energy assets under EG and G control. The details 
of a pilot project implementing a small-scale system within a portion 
of the EG and G/DOE organization are discussed. 


40506 (NP—23076) State energy management: the California 
Energy Resources Conservation and Development Commission. (Coun- 
cil of State Governments, Lexington, Ky. (USA)). May 1976. 64p. of 
State Governments, Lexington, KY. 

The commission was created by the Warren-Alquist Act 
(1974) to become effective January 1975. The agency's main purpose 
is to rationalize the generation and use of electrical energy in 
California. It is unique in the functions that are brought together in 
one organizational unit, including: (1) forecasting electricity usage; 
(2) siting of thermal power plants; (3) research and development of 
alternative energy sources; (4) developing energy conservation 
measures, including setting standards for housing and appliances; and 
(5) developing an emergency allocation program. A certificate of 
convenience and setting of utility rates continue to be the responsi- 
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bility of the California Public Utility Commission. The agency is 
funded with Federal dollars and by means of a surcharge on electric- 
ity bills. 

40507 (ORNL—5364) Energy Division annual progress report 
for period September 30, 1977. (Oak Ridge National Lab., 
Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 364p. Dep. 
NTIS, PC A16/MF AOl. 

An overview of Division activities of each Section--Environ- 
mental Impact, Regional and Urban Studies, Energy Conservation, 
Low-Temperature Heat Utilization Program, and Solar and Special 
Studies--is contained in the Introduction and Executive Summary. A 
separate abstract was prepared for the individual report of each 
Section. Finally, a listing is presented of awards and professional 
activities, publications, and oral presentations. (MCW) 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 39854, 40514, 40541, 40577, 
40583, 40585, 40614, 40621, 40639, 40676, 40690 


40508 (CONF-780138—1) Applications of the new alternative 
futures planning concept. Bernard, M.J. III. (Argonne National Lab., 
Ill. (USA)). 1978. Contract W-31-109-ENG-38. 23p. Dep. NTIS, PC 
A02/MF AO. 

From 57. meeting of the Transportation Research Board; 
Washington, DC, USA (16 Jan 1978). 

instead of using a point estimate of the future where all 
parameters have unique values, the method of alternative futures 
| weer suggests that plans be developed based on several plausible 
utures. This paper discusses the concept, mentions some national 
level applications, and describes three varied local and regional 
applications. The first application description is of the long-range 
transportation system plan being done in Northeastern Illinois. Three 
futures for the region instead of one are being studied. These 
multiparameter futures are systematically defined. The second de- 
scription is of a rail-network optimization study. Here future capital 
budgets and mode choices are being combined to define nine alterna- 
tive futures. The last application described is an evaluation of the 
ma gt discontinuation of service on a rapid-transit branch line. 

branch is located in an area of urban decline which does, 

however, have the potential for massive redevelopment. The discon- 
tinuation was evaluated under various population futures for the 
area. After detailing these applications, the paper stresses the com- 
monalities in the applications of the concept. The concept is not only 
viable but pate to decision making under an uncertain future. 16 
references. 


40509 (EPRI-EA—504) Appraisal of energy analysis. Final 
report. Alessio, F.J.; Jackson, B.L.; Cohen, D.B. (Criterion Analysis, 
Inc., Dallas, Tex. (USA)). Mar 1978. 109p. Dep. NTIS, PC A06/MF 
AOl. 

This report represents a review and evaluation of the litera- 
ture dealing with energy analysis. It is a review and evaluation of its 
methods and applications. Energy analysis is viewed in the broadest 
possible context, with a broad range of conclusions reached. Without 
doubt, the critical question is how to allocate scarce resources 
currently and over time so as to treat present and future generations 
equitably. The authors feel that, due to the weaknesses discussed 
throughout the report, energy analysis alone—in any form—is not 
capable of answering that critical question. Nevertheless, because of 
its concentration on the flow of physical variables through the 
economic network, energy analysis can be a useful complement to 
economic analysis in technological assessments and public policy 
decision making. 178 references. 


40510 (LA—7240-PR) Energy systems and statistics, October— 
December 1977. Snyder, E.A. (comp.). (Los Alamos Scientific Lab., 
N.Mex. (USA)). Apr 1978. Contract W-7405-ENG-36. 29p. Dep. 
NTIS, PC A03/MF AO1. 

This report summarizes the statistical analysis and energy 
systems assessment activities of the Group Q-12. Additional work 
was done to display radiometric data from the Lubbock Quadrangle 
in pseudocolor plots. Procedures were developed and implemented 
to split previously sampled areas into 1° by 2° map sheet areas in 
support of the Hydrogeochemical and Stream Sediment Reconnais- 
sance Project. Data in the new data base, OIL3, were reviewed and 
missing and erroneous data entries reported to the Geological 
Survey. Hardware specifications were developed for a stand-alone/ 
distributed-processing graphics terminal. Q-12 staff presented a short 
course on Bayesian reliability estimation at Oak Ridge National 
Laboratory. A method for measuring the sensitivity of an output to a 
ee 4 of inputs taken collectively was implemented in the Transient 

eactor Analysis Code. In reviewing documents on the lines of 
assurance approach to reactor safety, the probability model underly- 
ing the new approach was analyzed. Time trends for liver, lung, and 
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vertebrae were evaluated in the Autopsy Tissue > and were 
found similar to some of the theoretical models. The largest con- 
sumptive use of coal in the region was found to be for conversion to 
synthetic fuels, with air and water quality considerations the major 
determining factors in facility-siting decisions. Even though coal- 
slurry pipelines were found to have few negative environmental 
effects, lack of water in the Rocky Mountain region would prohibit 
their use. Other areas of research within Q-12 included water issues 
in the West, the visibility issue, energy boom-town models, energy 
development on Indian lands, geothermal energy, and the costs of 
electronuclear fuel production; these areas and others are discussed. 


40511 (LBL—5982, pp 193-207) Energy analysis program. 1976. 

In Energy and Environment Division annual report, 1976. 

As part of its energy analysis program, LBL, along with other 
National Laboratories, is engaged in a two-year National Coal 
Utilization Assessment. At present, California has no coal and burns 
none; but undoubtedly it will in the future. Many questions concern- 
ing coal utilization need to be answered: (1) under what conditions 
and where can it be burned; (2) what will be the environmental 
effects and health costs; and (3) what are the probable economic 
impacts, resource requirements, and legal and institutional problems. 
Other segments of the regional studies program at LBL address 
similar sets of questions concerning the institution of conservation 
measures, development of solar and geothermal energy, and the 
expected flood of Alaskan and OCS oi and LNG imports. Not the 
least of the tasks is to characterize the California energy structure, its 
economic ramifications, and social and environmental features that 
may constrain energy development. Whereas ERDA’'s integrated 
assessments constitute a continuing program, short-term studies are 
frequently conducted by the Energy Analysis Group in response to 
urgent needs for information bearing on pending decisions. Such 
studies include various aspects of nuclear energy and a variety of 
energy scenarios to test the sensitivity of California's energy industry 
and economy to specific modifications. 


40512 (NP—22848) Private energy management consultants in 
California: a review of current activities and analysis of CERCDC 
policy options. Glickstein, R.J. (California Energy Resources Conser- 
vation and Development Commission, Sacramento (USA)). May 
1977. 39p. Energy Resources Conservation and Development Com- 
mission, Sacramento. 

As a result of the ongoing energy crisis and dramatic in- 
creases in the cost of gas and electricity, there has been a recent 
widespread expansion of the energy-management business in Califor- 
nia. Increasingly, private energy specialists have been pre 
energy audits and analyses of existing commercial and industri 
("CI") facilities and offering appropriate recommendations. This 
report first examines the current state, performance, and outlook of 
the private energy consultant business in California with regard to 
these conservation activities (Part I). It then analyzes whether, and 
to what extent, state action in support of these firms is warranted or 
justifiable (Part ID. There are three broad categories of private- 
sector firms involved in energy-management and energy-audit activi- 
ties: (1) the engineering firm that devotes either part time or full time 
to conservation-related jobs; (2) the company that sells system 
controls and other energy-management hardware; and (3) the con- 
tractor or service company whose personnel usually perform audits 
and equipment retrofit on specific building systems such as air- 
conditioning or lighting units only. This report focuses primarily on 
the engineering firms and systems-control companies. 


40513 Resource management in a trading economy. Dasgupta, P. 
(London School of Economics); Eastwood, R.; Heal, G. Q. J. Econ.; 
92: No. 2, 297-306(May 1978). 

Policy questions of when and to what extent resources should 
be exported are analyzed to determine the optimum mix for a 
country with several options. The effect of new technologies and 
resource discoveries on future demand is also examined. Model 
results verify that resource depletion rates are independent of the 
discount rate and the marginal utility elasticity if the rate of return 
on foreign assets is the result of external factors. In the case of a no- 
trade decision, the discount rate is found to affect depletion policy. 
No clear effect on foreign rate of return can be determined by 
anticipating uncertainty. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 39098, 40339, 40511, 40545, 
40550, 40552, 40558, 40559, 40560, 40563, 40567, 40600, 40613, 
40625, 40629, 40639, 40641, 40665, 40671, 40673, 40674, 40682, 
40683, 40690, 40691, 40694, 40698, 40700, 40708, 40713, 40715, 
40723, 40768, 40850, 40851, 41026, 41509 


40514 (ANL/IAPE/TM—78-9) Summary description of SEAM: 


the social and economic assessment model. Stenehjem, E.J. (Argonne 
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National Lab., Ill. (USA)). Apr 1978. Contract W-31-109-ENG-38. 
20p. Dep. NTIS, PC A02/MF AOl1. 

The Social and Economic Assessment Model (SEAM) is the 
descriptive name of a series of submodels and data bases that have 
recently been integrated and computerized. These components were 
developed as a natural consequence of long involvement in the 
prediction and assessment of the local social, economic, and institu- 
tional changes accompanying energy development. The data and 
models of SEAM can be used either independently or interactively 
to provide the following outputs for any county or combination of 
counties in the continental United States: (1) annual projections of 
population by age, sex, and race; (2) annual direct employment 
requirements of most forms of energy extraction and conversion 
facilities; (3) annual estimates of indirect (secondary) employment 
requirements created by the presence of the new energy or industrial 
facility; (4) annual projections of the locally available work force; (5) 
annual projections and characterizations of in-migrating worker 
households induced to the county by the new facility; (6) annual 
housing needs and the sub-county spatial allocation of this new 
population; (7) annual public service requirements of the new in- 
duced population; and (8) estimates of the annual public costs of 
providing these additional public services. 


40515 (DOE/IR—0009) Energy impact assistance: report to the 
President. (Department of Energy, Washington, D.C. (USA)). Mar 
1978. 139p. Dep. NTIS, PC A07/MF AO1. 

Published for Energy Impact Assistance Steering Group. 

The purpose of the report are threefold: (1) review the nature 
of the adverse socio-economic impacts from large new energy 
development projects now occurring and which are likely to occur 
in the future as domestic resources are developed; analyze the degree 
to which Federal, state, local, and private programs and efforts are 
meeting the current needs of communities impacted by energy 
development and the degree to which they are capable of meeting 
anticipated needs; and, set forth, for the President's decision, possible 
approaches that might be taken at the Federal level to provide 
additional assistance to communities that now experience, or may 
experience in the future, adverse impacts as a result of large new 
energy developments. Section II discusses the nature of energy 
development related growth and describes the needs that energy- 
development-impacted communities are currently experiencing in 
five areas: public facilities and services, commercial facilities and 
professional services, housing, social and cultural needs, and trans- 


portation. Section III discusses gaps that exist in mechanisms availa- 
ble to meet the needs of impacted communities. Section IV presents 
factors for consideration by decision makers in evaluating the policy 
implications. The final section presents options available for address- 
ing the needs of impacted communities. 


40516 (FEA/D—77/039) Federal-assistance programs and 
energy-development-impacted municipalities. (Federal Energy Admin- 
istration, Washington, D.C. (USA). Office of Energy Conservation 
and Environment). Feb 1976. 107p. Dep. NTIS, PC A06/MF AOI. 

A study of federal-assistance programs that do or could 
provide aid for very small communities impacted by major energy 
developments is reported. The discovery of oil, coal, or other energy 
sources in sparsely populated Western U.S. areas would create boom 
towns that would need the rapid development of facilities and 
manpower to provide public safety, public utilities, education, trans- 
portation, and health care. The federal assistance programs in the 
areas are described and methods for expediting and delivering such 
aid are discussed. (LCL) 


40517 (NP—23196, pp D.1-D.18) Applying life-cycle budgeting 
to energy problems: life-cycle cost analysis of energy options. Boyle, 
D.D. (Dept. of Health, Education, and Welfare, Boston). 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 

Life-cycle costing provides a useful vehicle for evaluation of 
conceived energy-supply options. The state-of-the-art is examined. 
Initially and ultimately, the consideration of options must address 
and compare costs, and not just capital costs. Examples are: the mid- 
and long-term cost sacrifice in operational disruption and disadvan- 
tage caused by deferring action for a period of years; the obvious 
comparison of options in fuel types; initial, replacement, and oper- 
ational costs of plant and equipment; variations in the mix of pur- 
chased and generated utilities such as steam, hot water, chilled 
water, and electricity; and options in the ownership and management 
concepts for the utility systems. An approach to the evaluation of 
building options in a life-cycle cost analysis over 20 years is followed 
in a test case—that of adding surgical capacity to a large regional 
medical center. (MCW) 


40518 (ORAU/IEA(M)—77-33) Services and energy in U.S. 
economic growt!.. Gilmer, R.W. (Institute for Energy Analysis, Oak 
Ridge, Tenn. (USA)). Dec 1977. Contract EY-76-C-05-0033. 59p. 
Dep. NTIS, PC A04/MF AO1. 
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The purpose of this paper is to assess the relationships among 
service industries, the need for energy and U.S. economic growth. It 
is often argued that, as economic growth proceeds, service industries 
will inexorably displace basic manufacturing. If true, and if it is 
accepted that goods production requires less energy than services, 
the result will be a decline in energy needs resulting strictly from a 
secular readjustment of consumption. This paper finds that such 
projections are generally over-optimistic; energy savings from struc- 
tural changes in consumption are probably small in contrast to the 
kinds of savings that result from policies designed to promote 
conservation by legal or institutional change or throught price 
incentives. This failure results in part from serious problems con- 
cerning productivity and cost escalation in service industries. And it 
results in part from the dependence of services on sectors using high 
levels of energy; the total requirements for energy by services, 
including those requirements they impose on their suppliers, limits 
the range of potential savings from service-sector growth. Numerical 
estimates and projections are developed from 1975 to 2000. 20 tables, 
28 references, 18 data sources. 


40519 (ORNL—5363, pp 163-178) National economic determi- 
nants. Smith, M.A. Apr 1978. 

In Buildings energy use data book: edition 1. 

This chapter, Chapter 6, is a brief introduction to economic 
indicators and their relation to energy use; it is generally accepted 
that economic indicators are correlated to energy use. It is noted that 
the gross national product (GNP) declined in real terms from 1973 
to 1975--the oil embargo years. This is in contrast to a consistent 
increase in the GNP prior to 1973. The GNP is presented by 
industry and sector, although several independent sources estimate 
GNP expenditures for education and health. Personal-consumption 
expenditures indicate allocations of disposable income toward specif- 
ic expenses. Expenditures are presented here in both current and 
constant (1972) dollars for comparison. Several of the categories of 
consumption show expenditures for certain commercial services, 
such as retail and wholesale trade of food and clothing. Data on 
personal-consumption expenditures for energy in real terms are 
tabulated. This table indicates that the percentage of income spent on 
energy has remained relatively constant in real terms. 


40520 (ORNL—5364, pp 58-128) Regional and Urban Studies 
Section. Davis, R.M. Apr 1978. 

In Energy Division annual progress report for period ending 
September 30, 1977. 

The Regional and Urban Studies Section surveys the regional 
patterns of energy use and fuel supply in terms of economic, demo- 
graphic, resource, environmental, and other factors and to use this 
knowledge in evaluating the impacts of various proposed energy 
policies and energy system developments. During FY 1977, the staff 
collaborated with other national laboratories in two major assess- 
ments for DOE: (1) the National Coal Utilization Assessment 
(NCUA) and (2) an analysis of the impact of the President's pro- 
posed National Energy Plan (NEP) on the availability of surface 
water in the United States. Complementary studies of water for 
energy development were conducted for the WRC and the ORBC. 
In the NCUA, ORNL is responsible for studying the South. Impor- 
tant data compilations and analyses were initiated or completed on 
(1) energy supply and demand accounts for 1972, 1973, and 1974 and 
projections for 1980 and 1985 at the state and BEA area levels, (2) an 
analysis of energy conditions in the South for 1975, (3) the second 
edition of the Transportation Energy Conservation Data Book, and 
(4) a draft of the Buildings Energy Use Data Book. Significant 
progress was made in improving methodologies for producing con- 
sistent disaggregations at various geographical levels of national and 
multistate projections of population, employment, and energy 
demand. Techniques were improved for performing regional re- 
source analysis, producing plausible siting patterns for future energy 
facilities, and computer manipulation and graphical display of re- 
gional data. Research continued on the analysis of social and eco- 
nomic effects of energy system development at both the community 
and the regional level. Finally, the section contributed to the prepa- 
ration of environmental statements and assessments by supplying the 
analyses of potential socio-economic and aesthetic effects. 


40521 (PB—274033) Coastal effects of offshore energy systems. 
An assessment of oil and gas systems, deepwater ports, and nuclear 
powerplants off the coast of New Jersey and Delaware. Volume I. 
Working papers 1 thru 3. (Office of Technology Assessment (U.S. 
Congress), Washington, D.C.). Nov 1976. 29lp. (OTA-O—37). 
NTIS PC A13/MF AOl. 

This report examines the effects of three proposed offshore 
energy systems on the coastal areas of New Jersey and Delaware. 
The three systems are: exploration for and development of offshore 
oil and gas, deepwater ports for supertankers, and floating nuclear 
powerplants. The report specifically delineates possible actions Con- 
gress may want to consider in legislating for the offshore energy 
systems, analyzes past and future government actions, presents the 
possible economic, social, political, institutional, and legal impacts of 
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implementing the technologies, and the implications of not imple- 
menting the technologies for New Jersey and Delaware. (Color 
illustrations reproduced in black and white) 


40522 (PB—274034) Coastal effects of offshore energy systems. 
An assessment of oil and gas systems, deepwater ports, and nuclear 
power plants off the coast of New Jersey and Delaware. Volume II. 
Parts 1 and 2. Working papers 4 thru 10. (Office of Technology 
Assessment (U.S. Congress), Washington, D.C.). Nov 1976. 990p. 
(OTA-O—38). NTIS PC E12/MF AOl1. 

This report consists of ten working papers prepared as back- 
ground material for the assessment of the effects of three proposed 
offshore energy systems on the coastal areas of New Jersey and 
Delaware. The three proposed offshore energy systems are: explora- 
tion for and development of offshore oil and gas, deepwater ports 
for supertankers, and floating nuclear powerplants. The 10 working 
papers cover: federal and state regulation of the three systems, the 
biological impacts, the risk of oil spills in developing oil and gas 
resources and operating deepwater ports, the air and water quality 
impacts, regional energy supply and demand considerations, the 
fiscal effects of developing the three systems, environmental studies, 
a safety analysis of floating nuclear powerplants, an analysis of fuel 
and waste handling of floating nuclear powerplants, and an analysis 
of the economic considerations of floating nuclear powerplants. 
(Portions of this document are not fully legible) 


40523 Use of preliminary data in econometric forecasting. 
Howrey, E.P. (Univ. of Michigan, Ann Arbor). Rev. Econ. Stat.; 60: 
No. 2, 193-200(May 1978). 

An examination of two types of simple forecasting models 
using preliminary data compares the merits of optim! versus tradi- 
tional predictors and indicates the relationship of delay in the avail- 
ability of data revisions to forecasting accuracy. The Kalman filter 
approach is used in the first model, based on the optimal use of data 
containing errors in forecasting. Several suboptimal predictors, 
which ignore preliminary data, treat it as error-free, or adjust for 
bias and serial correlation, are then compared. A significant im- 
provement in accuracy is demonstrated with the optimal use of 
forecasting models. Whether accuracy will improve with more 
complex models is not yet known. 10 references. 


40524 Gains to producers from the cartelization of exhaustible 
resources. Pindyck, R.S. (Massachusetts Inst. of Tech., Cambridge). 
Rev. Econ. Stat.; 60: No. 2, 238-251(May 1978). 

Three cartels are examined to determine the potential gains to 
producers of forming cartels to market exhaustible resources by 
calculating both monopolistic and competitive price trajectories. 
Included in the study are the Organization of Petroleum Exporting 
Countries (OPEC), International Council of Copper Exporting 
Countries (CIPEC), and the International Bauxite Association 
(IBA). An optimal pricing model is described and applied to each of 
the cartels. Cartels are concluded to have an advantage for petro- 
leum and bauxite, but not for copper. The smaller market shares of 
CIPEC and short-term lag adjustments seem to be the determining 
factors rather than resource exhaustion. Future research is needed to 
determine the effects of competitive firms changing their price 
expectations and cartel formation of consuming countries. 27 refer- 
ences. 


40525 Optimal consumption of depletable natural resources: an 
elaboration, correction, and extension. Cropper, M.L. (Univ. of Cali- 
fornia, Riverside); Weinstein, M.C.; Zeckhauser, R.J. Q. J. Econ.; 92: 
No. 2, 337-344(May 1978). 

The Weinstein-Zeckhauser analysis (Quar. J. Econ., 89; Aug. 
1975) of the effects of increasing marginal costs of production on 
competition in an extractive industry is broadened to include impacts 
on extraction companies with a range of technological capabilities as 
well as on the amount that is extracted. The use of the Weinstein- 
Zeckhauser model can produce unrealistic expectations of market 
efficiency under certain conditions. Efficiency is not shown to 
follow unless the companies have a variety of competitive markets. 
Policy planners involved in trade and technology transfer need to 
keep this in mind as more natural resouce development shifts to 
Third World owners. 


40526 Note on economies of scale and natural monopoly in the 
distribution of public utility services. Schmalensee, R. (Massachusetts 
Inst. of Tech., Cambridge). Bell J. Econ.; 9: No. 1, 270-276(Spr 1978). 

A simple model is used to determine the cost of distributing a 
public utility service to customers spread over a single urban area. 
The cost of transmitting services and the spatial pattern of demand 
determine total distribution costs. Decreasing average cost of trans- 
mission is found to be sufficient, but not necessary, for natural 
monopoly. With decreasing average transmission cost, appropriately 
defined marginal-cost pricing does not cover the total distribution 
cost. Average distribution costs, however, need not fall with in- 
creases in total demand in the area. 
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40527 Economic analysis of the composition of household solid 
wastes, Richardson, R.A. (Univ. of New England, Armidale, Austra- 
lia); Havlicek, J. Jr. J. Environ. Econ. Manage.; 5: No. 1, 103-111(Mar 
1978). 


An analysis of economic and social factors affecting the 
quantity and composition of household solid wastes is reported in 
this paper. The weekly per capita and per household quantities of 
eleven selected household solid-waste components are analyzed 
using regression equations. Household income, household size, and 
the age structure of the population are the major variables affecting 
the quantities of these components. The results indicate that if all 
glass, metals, plastics, newspaper, other paper, and textiles were 
recovered, then about 53% by weight of the summer household 
solid-waste load would be usable resources. 


40528 Some economic aspects of the conversion of raw materials 
into final products. Pick, H.J. (Univ. of Aston, Birmingham, Eng.); 
Becker, P.E. Appl. Energy; 4: No. 1, 1-20(Jan 1978). 

In a previous paper Pick and Becker analyzed the direct and 
indirect relations between energy and the "physical structure” mate- 
sials used by the engineering and construction industries. The pres- 
ent paper provides a more general description of materials conver- 
sion from natural resources to final products. The cost of raw 
materials, only some 30 percent of which come from the developing 
countries, accounts for a relatively small proportion of final product 
costs, the remaining product costs arising from the progressive 
application of labor, capital, energy, etc. Emphasis is placed on the 
complete interdependence of the inputs to manufacturing; a change 
in any one having implications for the remainder. Materials substitu- 
tion, while in principle providing an adaptive mechanism to change, 
also has implications for a wide range of factors of production and 
for social and industrial issues such as regional employment, the 
demand for specific trades and professions, for research and develop- 
ment and for industrial structure and capital investment. Full 
allowance for this interdependence needs to be an integral part of 
effective long term policy formulation and of research and develop- 
ment planning. 


40529 Economic and economic policy aspects of utiliza- 
tion of non-regenerable energy sources. Schneider, H.K. (Koeln Univ. 
(Germany, F.R.). Energiewirtschaftliches Inst.). pp 35-44 of Energy. 
The technical-scientific reports. Berlin, Germany, F.R.; Colloquium 
Verl. (1977). (In German) 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, Germany, F.R. (18 - 26 Sep 1976). 

This introductory paper first deals with demands made by the 
movement for energy conservation, which goes under many names, 
and its influence on politicians influencing public opinion, both from 
the point of view of energy economy. The paper then deals with the 
function of the economic pricing system in the exploitation and 
utilization of non-regenerable energy sources. In this context, its 
criticism is aimed in particular at the present methods of diagnosing 
the long-term energy supply situation. 


40530 Proceedings of the Council of Economics. New York; 
American Inst. of Mining, Metallurgical, and Petroleum Engineers, 
Inc. (1977). 189p. (CONF-770312—P3). 

From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 

Various economic aspects of financing exploration and exploi- 
tation of mineral resources, pollution control and abatement, land 
reclamation, and siting energy facilities and economic implications of 
energy policy are considered. The eighteen papers were individually 
abstracted and indexed for inclusion in the EDB and EPA data 
bases. (JSR) 


40531 Examination of the concept of coverage in the evaluation 
of financing in the extractive industries. Andrews, H. Jr.; Everitt, 
J.W. (Morgan Guaranty Trust Co., New York). pp 5-8 of Proceed- 
ings of the Council of Economics. New York; American Inst. of 
Mining, Metallurgical, and Petroleum Engineers, Inc. (1977). 

From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 

See CONF-770312—P3. 

The cost of projects in the extractive industries has soared in 
recent years. At the same time companies are asking commercial 
banks to finance more of the total costs of the projects. Banks have 
been obliged to recognize project financing as a special discipline 
and to augment their staff and use new techniques to analyze risk. 
Lenders and equity owners evaluate project risks from different 
vantage points. This paper explores these differences by focusing on 
the concept of coverage as used by banks in evaluating risk. Cover- 
age analysis is contrasted with rate of return analysis used by 
companies. The general areas of risk in project financing are enumer- 
ated and several of these are discussed. Finally, this paper deals with 
the level of coverage that is acceptable to banks and why it is 
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difficult to quantity. Coverage is a reference point from which a 
lender may make a judgment about a project's ability to service debt. 


40532 Econometric analyses of the copper market: a comparison. 
Tinsley, C.R. pp 51-60 of Proceedings of the Council of Economics. 
New York; American Inst. of Mining, Metallurgical, and Petroleum 
Engineers, Inc. (1977). 

From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 

See CONF-770312—P3. 

Long-run econometric copper models have direct application 
to new copper project financial analysis provided the forecasts for 
other costs and prices follow consistent assumptions. Econometrics 
is useful for the Recast! analysis process, whereas system dynamics 
is more appropriate for policy analysis. A qualitative and method- 
ological comparison is possible between different econometric 
copper models. However, direct mathematical comparison is pre- 
cluded since the output of three of the six models is es and 
the remaining three are derived from parallel modelling efforts 
conducted in 1968. From a structural standpoint, Chase Economet- 
rics and Commodities Research Unit (CRU) operates quarterly 
recursive models. CRU has incorporated elements of system dynam- 
ics into its investment function. Charles River Associates accommo- 
dates simultaneity through the use of instrumental variables. Simulta- 
neous systems of equations are prone to compounding errors, a 
situation, in turn, compounded by the vagaries of copper statistics. 
The usage of lagged endogenous (determined by the system) varia- 
bles is attractive for historical and economic reasons, but requires 
greater care in the interpretation of the forecasts. 


40533 Joint aluminum—copper forecasting and simulation model. 
Pickard, W.C.; Krumm, R.J. pp 77-87 of Proceedings of the Council 
of Economics. New York; American Inst. of Mining, Metallurgical, 
and Petroleum Engineers, Inc. (1977). 

From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 

See CONF-770312—P3. 

This paper describes an econometric model of the aluminum 
and copper markets, developed under contract for the U.S. Bureau 
of Mines. The model is intended to provide capability to analyze 
interaction in the market between the two metals, forecast future 
conditions, simulate alternative market conditions, and assist in 
public policy formulation and implementation. Several forecasting 
and simulation examples are shown, and each of the capabilities 
mentioned above is described. 


40534 Policy implications of locating energy development facili- 

ties in the Rocky Mountain region. Smith, M.D.; Ielinek, D. pp 107- 
116 of Proceedings of the Council of Economics. New York; Ameri- 

am of Mining, Metallurgical, and Petroleum Engineers, Inc. 
1 " 

From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 

See CONF-770312—P3. 

This paper addresses characteristics of Rocky Mountain re- 
gional energy development and focuses upon the policy positions 
taken by affected states in handling social and economic impact. The 
standardizing influence of the National Environmental Protection 
Act has eliminated many regional differences in the way companies 
deal with the environmental aspect of their energy development 
planning. However, within the general environmental impact cate- 
gory, social and economic impacts have not been adequately dealt 
with in the past. This is true for two reasons: first, the precedent or 
body of knowledge associated with impact assessment of social and 
economic changes has been poorly developed; and second, the 
required economic theory needed to approach the problems has not 
been applied. In a sense, with regard to the theory of regional 
development economics when applied to western energy areas, we 
are dealing with the same or similar problem that underdeveloped 
countries face during periods of rapid development. In order to get 
an economic sense of the problem and to introduce the corrective or 
mitigating measures taken, this paper covers the problem back- 
ground, the development process, rapid regional growth process, 
impact analysis, impact control, and, finally, a potential state plan- 
ning role. The central thesis is that, without planning, the region will 
probably reach economic equilibrium with severe local economic 
dislocations. However, with appropriate planning, even to the point 
of managing the states’ economies, national energy expectations from 
the Rocky Mountains can be achieved and the region can prosper. 


40535 Policy implications of factors affecting international trade 
in the copper and aluminum industries. Whitney, J.W.; Dorr, A.L. pp 
141-145 of Proceedings of the Council of Economics. New York; 
American Inst. of Mining, Metallurgical, and Petroleum Engineers, 
Inc. (1977). 

From 1C6. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 

See CONF-770312—P3. 
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The purpose of this study is to examine the policy implica- 
tions of the factors affecting international trade in the copper and 
aluminium industries. It begins by analyzing the set of factors found 
to have influenced international trade in these commodities. The 
results of the anaiysis are then cast in the framework of the new 
economic environment that developed over the last three or four 
years; most particularly it deals with that of the new "mineral policy 
environment” tentatively being examined by both producing and 
consuming countries. The policy issues that are likely to be brought 
up are then posited. 


40536 Impact of solar and conservation technologies upon labor 
demand. Laitner, S. Oak Ridge, TN; Technical Information Center 
(1976). 15p. (CONF-7605129—1). TIC. 

From Conference on energy efficiency; Washington, DC, 
USA (20 May 1976). 

The relationship between energy and jobs is seen to be 
confusing since it is believed conservation implies a reduction of 
output--with a subsequent loss of jobs--in order to save energy. To 
dispel this theory, a specific case of improving the efficiency of air 
conditioners is examined. A comparison is then made of labor 
intensities for high-efficiency and low-efficiency units and an in- 
crease in job demand is shown for the use of high-efficiency units. 
The impact of the development of solar energy on the jobs market is 
examined by comparing nuclear and solar energy development. A 
table is included compiled by the author comparing direct employ- 
ment demands by the use of nuclear and six basic solar technologies 
in the year 2000. Results indicate that solar energy is more job 
intensive, providing roughly 2.5 times more jobs per unit of energy 
than will nuclear. The author briefly discusses the best way to 
encourage solar development. (MCW) 


40537 Transportation for cities: the role of Federal policy. Owen, 
W. Washington, DC; Brookings Institution (1976). 7Op. . 

This study expands the transportation analysis presented in a 
1972 Brookings book, The Accessible City, by examining the merits 
and shortcomings of recent Federal programs to improve mobility in 
the metropolis. Improvement, the author emphasizes, requires not 
only more effective transportation systems, but also a halt to the 
decay of cities and the sprawl of suburbs—conditions that force 
people to use transportation for escape and as a means of compensat- 
ing for the inaccessibility of jobs, housing, shopping centers, and 
recreation. In the belief that such conditions made desirable a 
program coordinating environmental influences, energy conserva- 
tion, and transportation, the author suggests alternative approaches 
to the improvement of urban mobility and compares their costs and 
benefits in 7 chapters—moving in the Metropolis; Federal aid and 
Key Policy Issues; The Large Investment Option: Rapid Transit; 
The Low-Cost Option: Better Use of Existing Systems; Integrating 
Transportation and Urban Development; Energy and Federal Aid 
Strategy; and Cost Implications of Alternative Policies. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 38820, 38845, 39309, 39985, 
40515, 40527, 40574, 40593, 40633, 40653, 40845, 41498, 41542, 
41543, 41717, 41739 


40538 (NP—23196, pp O.1-O.26) Health and environmental con- 
siderations: supporting the case for an integrated community alterna- 
tive energy system. Allen, C.M. (Battelle-Columbus Labs., OH); 
Zweig, R.M. 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 

It is strongly suggested that community administrators and 
planners must accept the responsibility for the physical and econom- 
ic health of their communities, and it is they, and not the Federal and 
state institutions, who must develop energy master plans for their 
healthy future. The development of an integrated, community alter- 
native-energy master plan and its implementation can provide the 
needed stability and continued enhancement of the quality of life of 
the community's inhabitants. Alternatives to natural gas and petro- 
leum products include the utilization of all varieties of wastes, 
biomass, solar and geothermal energy, and coal-derived fuels. When 
good housekeeping and maintenance practices are used, and, when 
the systems are fitted with emission-control devices, these alternative 
fuel resources can be effectively converted and the emissions are 
well below those from conventional oil- and coal-fired systems. 38 
references. 


40539 (NP—23216) Climate change to the year 2000: a survey of 
expert opinion. (National Defense Univ., Washington, D.C. (USA). 
Research Directorate). Feb 1978. 129p. TIC. 

An attempt to quantify perceptions of global climate change 
to the year 2000 has been the initial focus of an interdepartmental 
study at The National Defense University. Subjective probabilities 
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for the occurrence of specified climatic events were elicited by a 
survey of 24 climatologists from seven countries. Individual quanti- 
tative responses to ten major questions were weighted according to 
expertise and then averaged, a method of aggregation which pre- 
served the climatologists’ collective uncertainty about future climate 
trends. The aggregated subjective probabilities were used to con- 
struct five possible climate scenarios for the year 2000, each having a 
probability of occurrence. The aggregated probabilities of contin- 
gent events are compared from scenario to scenario, across zones of 
latitude, and by time periods. 


40540 (ORNL—5364, pp 21-57) Environmental Impact Section. 
Row, T.H. Apr 1978. 

In Energy Division annual progress report for period ending 
September 30, 1977. 

The Environmental Impact Section helps NRC, DOE, and 
other Federal agencies prepare high-quality environmental state- 
ments and assessments for energy facilities. The section also does 
research needed to improve the methodologies used in statement and 
assessment preparation. During the year, the work concerned many 
different energy technologies, including (1) various nuclear oper- 
ations (25 power plants, 5 fuel fabrication facilities, 1 uranium 
enrichment plant, 2 in situ uranium mines, 2 mining and milling 
operations, and 1 experimental fuel reprocessing facility; (2) conven- 
tional coal- and oil-fired power plants on the Ohio and Hudson 
rivers; (3) two demonstration plants for making pipeline gas from 
coal; (4) a variety of geothermal projects; (5) a proposed oil-fired 
total energy community system; and (6) two small experimental solar 
a instaliations. These facilities were located in 25 states, 

erto Rico, and Bermuda. 


40541 Is solar power more dangerous than nuclear. Inhaber, H. 
(Atomic Energy Control Board of Canada, Ottawa). New Sci.; 78: 
No. 1103, 444-446(18 May 1978). 

When energy accounting and risk accounting are used to 
analyze the hazards of conventional vs. nonconventional energy 
sources, the results are somewhat surprising; the nonconventional 
technologies fare rather badly in comparison. The main reason, of 
course, is that the nonconventional systems have relatively high risk 
in the large amount of materials and labor they require “per unit 
energy output”. Solar and wind energy are diffuse (weak) and 
require large collection and storage systems to amass an appreciable 
quantity of energy in comparison with coal, oil, and nuclear (concen- 
trated forms). When total risk (man days lost by both workers and 
members of the public due to deaths, injuries, and disease per unit 
net energy Output) is assessed for 10 systems (4 conventional, 6 
nonconventional), electricity produced from natural gas is by far the 
lowest--a factor of two lower than nuclear (2nd) and a factor of 5 
lower than ocean thermal (3rd). Most other nonconventionals 
ranked far higher, but the highest of all are coal and oil (about 400 
times that of natural gas). The implications suggest that, for large- 
scale use of decentralized systems, the risk of materials requirements 
alone may preclude the option. Details of this study are available in a 
report: Risk of Energy Production, No. AECB-1119; Atomic 
Energy Control Board, P.O. Box 1046, Ottawa, Canada, KIP 559. 


40542 Energy, environment, and health: what can we learn from 
the nuclear experience. Richmond, C.R. (Oak Ridge National Lab., 
TN). Radiat. Res.; 73: No. 3, 395-419(Mar 1978). 

The following topics are discussed: effects of coal vs. nuclear 
energy on health and environment; the effects of exposure to pollut- 
ants on morbidity and mortality; carcinogenesis; mutagenesis; terato- 
genesis; dose-response for chronic low-level exposures; establishment 
of standards for environmental pollutants; detection of environmen- 
tal pollutants; and cost of protection against pollutants. (HLW) 


40543 Firm behavior under imperfectly enforceable pollution 
standards and taxes. Harford, J.D. (State Univ. of New York, 
Albany). J. Environ. Econ. Manage; 5: No. 1, 26-43(Mar 1978). 

Assuming expected profit maximization, the behavior of the 
firm under imperfectly enforceable pollution standards is examined. 
Among other results, it is found that cost subsidies can reduce the 
size of violation and amount of wastes, and that the shape of the 
expected penalty function determines the direction of the firm re- 
sponse to tighter standards. Under imperfectly enforceable pollution 
taxes, it is found, paste other results, that the firm's actual level of 
wastes is independent of proportional changes in the expected penal- 
ty for pollution tax evasion, and that the marginal cost of actual 
waste reduction equals the unit tax on reported wastes. Some norma- 
tive aspects of the results are discussed. 15 references. 


40544 Choice of efficient pollution policies: technology and eco- 
nomics in the control of sulphur dioxide. Marin, A. (London School 
of Economics and Political Science). J. Environ. Econ. Manage.; 5: 
No. 1, 44-62(Mar 1978). 

This article reexamines the choice between charges and regu- 
lations to control pollution, by concentrating on the example of 
sulfur dioxide. A summary of the technology of this pollutant is 
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followed by a discussion of the informational requirements of alter- 
native policies. Particular attention is paid to the distinction between 
continuous monitoring and spot checks, to the number of polluters, 
and to the relationship between inputs to the polluting process and 
emissions. The final section considers how the issues dealt with 
would apply to water pollution and concludes that charges are not a 
priori always preferable to regulations. 40 references. 


40545 Emission control costs in the iron and steel industry. Paris; 
Organisation for Economic Co-operation and Development (1977). 
175p. . 

This study is based on cost data submitted by the U.S., 
Sweden, France, Finland, and Belgium. Most of the data consisted of 
the capital expenditures (i.e. the investment) and the total annual 
costs associated with specific control measures applied at the differ- 
ent unit operations. It was possible to draw certain general conclu- 
sions concerning emission-control costs at the different unit oper- 
ations. It is explicitly recognized that, in a rapidly changing world, it 
is generally not enough to know only the emission control costs 
associated with present regulations and present industry structure. 
Decision makers are particularly interested in knowing how possible 
changes in regulations and industry structure would affect emission- 
control costs. In order to be of maximum usefulness to the decision 
makers, emission-control costs should be specified for different levels 
of control. Control costs were related to three levels of control 
(where each level was defined by the type of control equipment 
applied), and for each of the unit operations involved the ranges of 
variation of the emission control costs were specified for these three 
levels of control. 


40546 Environmentalists and developers: can they agree on any- 
thing. Healy, R.G. Washington, DC; Conservation Foundation 
(1977). 24p. (NP—23188). . 

Every legislative debate or ecological controversy reminds us 
that the pursuit of environmental quality can have impacts on the 
availability of jobs, on the cost of living, on the kinds of products 
available in the marketplace, and on international relations. The 
environmental movement has gone beyond merely being aware of 
these wider probl$ms of society to developing environmentally 
sound solutions to some of them. Environmentalists have been active 
both in promoting energy conservation and in developing alternative 
“soft” sources of power. This report deals with the emerging social 
issue of high housing costs. If increases in housing costs continue to 
outpace the growth in family incomes, as they have in recent years, 
the social and political results could be explosive. Mr. Healy points 
out that, justifiably or not, environmentally related land use and 
building restrictions have been blamed for elevating housing prices 
to unacceptable levels. He argues that rather than defending them- 
selves, environmentalists should take an active role in finding solu- 
tions to the housing-cost squeeze. He calls on them to find common 
ground with home builders, pointing out that the task is easier today 
than in the controversy-filled years of the early 1970's. And he offers 
a number of specific ideas about where this common ground may lie. 


40547 Environmental quality management: an application to the 
Lower Delaware Valley. Spofford, W.O. Jr.; Russell, C.S.; Kelly, 
R.A. Washington, DC; Resources for the Future, Inc. (1976). 207p. . 

Essential elements are described for a regional integrated 
residuals management model developed during the last three years 
by an interdisciplinary team representing political science, econom- 
ics, ecology and engineering. The model seeks to aid the government 
in establishing public policy on regional environmental quality of air, 
water and land. In addition to the sample model, management 
strategies are analyzed; results are reported; policy implications, 
difficulties and recommendations are presented. (PCS) 


40548 False prophets of pollution. How fake ecologists sidetrack 
America’s progress. Carleton, R.M. Tampa, FL; Trend Publications, 
Inc. (1973). 155p. 

The relation of technology and energy use to environmental 
degradation is defended by the author who feels much of what 
passes as conservation will ultimately cause more problems than the 
very chemicals or industries being attacked. For example, (1) strip- 
mining ravages are increased to keep out-dated, inefficient and 
polluting coal plants operating while ecologists fight atomic- 
powered units; (2) carcinogenic scares are hypothesized for herbi- 
cides to the detriment of food production. (PCS) 


ENERGY RESOURCES 


REFER ALSO TO CITATION(S) 39225, 39408, 40513, 40524, 
40525, 40527, 40528, 40531, 40532, 40533, 40535, 40628, 40645, 
40654, 40677, 40694, 40720, 40921 


40549 (BM-IC—8765) Projects to expand fuel sources in Eastern 
States: an update of Information Circular 8725. Survey of planned or 
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coal mines, coal and noncoal conversion plants, electric 


July 1977). Benson, D.C.; Doyle, F.J. (Bureau of Mines, Washing- 
ton, D.C. (USA)). 1978. 156p. Dep. NTIS, PC A08/MF AOl. 

This update of BM-IC—8725(EAPA 3:1513) comprises tables 
listing the name, location, and other pertinent data concerning 
certain fuel-related projects. The tables include information on pro- 
jects involving the proposed or planned development of fuel re- 
sources, as well as the development of storage, transportation, and 
conversion facilities; the report covers the 26 States east of the 
Mississippi River. Of the total 535 projects for which information is 
provided, 429 concern coal mines and electric generating plants 
(including Energy Supply and Environmental Coordination Act 
(ESECA) coal conversion notices). 


40550 (FE—EES-78/3) Bibliography of investment costs, oper- 
ating costs, and related economic information for the mineral indus- 
tries, January—December 1977. Conley, L.A. (Department of 
Energy, Morgantown, W.Va. (USA). Process Evaluation Office). 
Mar 1978. 81p. Dep. NTIS, PC AOS/MF AO1. 

This report, covering the period January through December 
1977, contains 367 abstracts of articles concerning different phases of 
cost engineering and economics for chemical and petroleum plants 
and mining and other mineral industries. Prior to 1977, bibliogra- 
phies similar to this were issued annually by the Bureau of Mines. 
This and any future reports will be issued through the Fossil Energy 
Program of the Department of Energy, and will be available from 
the National Technical Information Service. 


40551 (SRC-TR—77-595-1) Onondaga County steam station: a 
flawed attempt at adopting resource recovery. Flynn, P.J.; Roberts, 
D.D. (Syracuse Research Corp., N.Y. (USA)). Dec 1977. Contract 
EY-76-C-02-4044. 73p. Dep. NTIS, PC A04/MF AO1. 

Increased interest in recycling was heralded with the passage 
of the Resource Recovery Act of 1970, October 26, 1970, redirecting 
the focus from waste management to resource recovery. The back- 
ground and history of resources recovery efforts in the United States 
are described, specific contributions by the state and Federal govern- 
ments are sketched, and alternative resource recovery technologies 
are briefly introduced. The proposals, planning, and outcome of the 
experiences in Syracuse and Onondaga County are recounted. A 
discussion of the outlook for resource recovery, locally, is presented. 
64 footnotes. (MCW) 


40552 Implications of alternative measures of natural resource 
scarcity. Brown, G.M. Jr. (Univ. of Washington, Seattle); Field, B.C. 
J. Polit. Econ.; 86: No. 2, 229-243(Apr 1978). 

It is argued that the most commonly used measures of natural 
resource scarcity are deficient. The discussion begins with some 
general comments on natural resource scarcity, then turns to a 
description and evaluation of each of the major scarcity indices: unit 
cost, product output prices, and rental rates. Rental rates or a useful 
proxy, marginal discovery costs, are preferred over the rival meas- 
ures. But there are important instances where good scarcity indica- 
tors may be entirely absent. 3 references. 


40553 Comparative energies of alternative fuels. Goodger, E.M. 
(Cranfield Inst. of Tech., Bedford, Eng.). Appl. Energy; 4: No. 1, 39- 
50(Jan 1978). 

In order to provide additional design data on candidate 
alternative fuels, a broad comparison is made of the net calorific 
values of a wide variety of gaseous, liquid and solid fuels, including a 
number of alternatives of current interest, against a background of 
conventional fuels, some of which may have alternative applications. 
In general, higher gravimetric calorific values are shown by the 
lighter of the gaseous and liquid fuels and the heavier of the solid 
fuels. Volumetric calorific values rise with fuel density, with the 
exception of the fuel gases. Despite a wide overall range in calorific 
values, the gravimetric energy content of a stoichiometric fuel—air 
mixture is seen to be virtually independent of fuel type. In such 
applications as the spark-ignition piston engine and the rocket, 
additional combustion parameters arise which tend to overshadow 
calorific value and are therefore adopted for performance assess- 
ment. 


40554 Development of small-scale benign sources of energy in 
France. Probert, D. (Cranfield Inst. of Tech., Bedford). Appl. Energy; 
4: No. 1, 75-84(Jan 1978). 

A review of current French interest in harnessing alternative 
sources of energy, especially for the developing countries, is present- 
ed. These alternative sources include solar energy, direct conversion 
of solar energy, bioconversion, wind power, ocean thermal gradient 
power, tidal power, and geothermal energy. (JSR) 


40555 Potential and possibilities of technical utilization of renew- 
able energy sources. Meliss, M. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Programmgruppe Systemforschung und 
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Technologische Entwicklung). pp 473-493 of Ist German solar 
energy forum. Vol. 2. Proceedings. Chapter 20: water and wave 
energy. Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

For the energy supply of the world mankind may use besides 
nuclear and fossile energy carriers the so-called ‘renewable’ energy 
sources. The discussions on the limits and possible ecological effects 
of the common energy resources lead to a stronger increase of 
interest in the utilization of the ‘non-exhaustive’ energy sources. In 
the following report the potential of renewable energy sources and 
their possible future contribution to the energy supply of tomorrow 
is described on the basis of a study which was finished not long ago 
for the Ministry of Research and Development and carried out 
under the leadership of the author (Energy Resources for Tommor- 
row, Umschau Verlag, Frankfurt 1976). 


40556 Conceptual problems in the derivation of long-run supply 
functions for mineral resources. Newcomb, R.T. (West Virginia 
Univ., Morgantown). pp 61-76 of Proceedings of the Council of 
Economics. New York; American Inst. of Mining, Metallurgical, 
and Petroleum Engineers, Inc. (1977). 

From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 

See CONF-770312—P3. 

The paper defines the difficulties of deriving supply functions 
for minerals in terms of specification and estimation problems affect- 
ing the total- and unit-cost relations. Part I examines the nature of 
the most serious problems. These are found to lie in the formulation 
of the geological and technical conditions shaping the scientific and 
engineering constraints on mineral-production relations and in the 
foundations of statistical inference from information on known min- 
eral deposits to estimators of potential mineral deposits. An attempt 
is made to indicate research needs. In Part II an index number 
approach is taken to geologic and engineering parameters for coal 
deposits (i) for the ordinal ranking of deposits by the potential costs 
of mining and (ii) for the cardinal ranking of the same deposits. Part 
II indicates the technical conditions required in the derivation of 
meaningful supply functions from such indices for the case of coal. 
Finally, Part III gives some implications for the broader appraisal of 
minerals drawn from the case. 


40557 Factors influencing future location of smelters and metal 
processors. Nahai, L. pp 127-135 of Proceedings of the Council of 
Economics. New York; American Inst. of Mining, Metallurgical, 
and Petroleum Engineers, Inc. (1977). 

From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 

See CONF-770312—P3. 

A number of developments in both the industrialized and the 
developing countries have occurred thay may have a significant 
impact on the location of smelters and resulting trade in ores and 
metals. These developments include pollution restraints in industrial- 
ized countries, evolving Government policies of mineral-producing 
countries, and the change in the energy situation to the advantage of 
some of the developing countries, which now have ample capital for 
investment and to the disadvantage of energy-dependent industrial- 
ized countries. The effect of these factors on the location of smelters 
and metal processors for Al, Cu, Pb, Zn, Sn, Fe and steel, and Ni is 
discussed. 


40558 Scrap in world metals economies. Tarring, T. pp 137-139 
of Proceedings of the Council of Economics. New York; American 
Inst. of Mining, Metallurgical, and Petroleum Engineers, Inc. (1977). 

From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 

See CONF-770312—P3. 

The author draws attention to the importance of scrap as a 
source of supply of major nonferrous metals and attempts to show 
that scrap’s influence on prices is even greater than its tonnage share 
of supply suggests. Finally, he draws attention to the benefits of a 
cooperative attitude towards scrap markets by the mining industry. 


40559 Competition in the nonferrous metal markets. Strauss, 
S.D. pp 157-164 of Proceedings of the Council of Economics. New 
York; American Inst. of Mining, Metallurgical, and Petroleum Engi- 
neers, Inc. (1977). 

From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 

See CONF-770312—P3. 

Because of the huge investments now necessary to create an 
integrated enterprise in the nonferrous metals industry, there is a 
widespread impression that competition in nonferrous metals is being 
increasingly restricted. This paper examines the history of the five 
major nonferrous metals in the period 1970 to 1975. The study shows 
that for each of these five metals--aluminum, copper, zinc, lead and 
nickel--there is today a larger number of significant producers, and 
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the geographic spread of sources of these metals has been substan- 
tially increased. This paper concludes with the concept that metal 
prices will continue to be determined by the forces of supply and 
demand but that, because of inflation in the cost of bringing in new 
projects, prices will tend to rise as demand increases. Thus, the 
possibility looms that there will be a lag in expanding capacity with 
the consequence that periodic shortages can be expected in times of 
high economic activity. Shortages will be due to bottlenecks in 
capacity, not to shortage of known reserves. For each of these five 
metals there are known deposits, as yet unexploited, with reserves 
adequate to meet probable expansion in demand over the balance of 
the century. 


40560 Demand for natural resources revisited. Vogely, W.A.; 
Bonczar, E.S. pp 165-172 of Proceedings of the Council of Econom- 
ics. New York; American Inst. of Mining, Metallurgical, and Petro- 
leum Engineers, Inc. (1977). 

From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 

See CONF-770312—P3. 

Two models for explaining the demand for natural resources 
are developed for the period 1900-1969. The first model relates 
demands for total natural resources and five subcategories to the size 
of the economy, real prices, and the state of technology. The second 
model relates the intensity of use of resource categories and subcate- 
— to real prices and technology. The major findings are that the 

nited States has been using raw materials more efficiently through 
time during this century and that the current state of the data base is 
not sufficient to choose between alternative hypotheses of the deter- 
minants of intensity of use. Directions of future work are indicated. 


40561 U.S. international minerals policy in the 1970's. Garten, 
J.E. pp 123-126 of Proceedings of the Council of Economics. New 
York; American Inst. of Mining, Metallurgical, and Petroleum Engi- 
neers, Inc. (1977). 

From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 

See CONF-770312—P3. 

An appraisal is made of the role played by imports of critical 
mineral materials in shaping U.S. foreign policy during the current 
decade, with particular emphasis on the importance of energy and 
minerals in U.S. trade patterns with economically less-developed 
nations. 


40562 Government and the mineral industries: rationalizing the 
relationship. Eads, G.C. pp 147-155 of Proceedings of the Council of 
Economics. New York; American Inst. of Mining, Metallurgical, 
and Petroleum Engineers, Inc. (1977). 

From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 

See CONF-770312—P3. 

Any significant shortages that this Nation will face during the 
next quarter century (and probably for generations thereafter) will 
not be caused by finite limits on the quantity of resources within the 
earth's crusts or by our slowly growing dependence on overseas 
mineral sources but by short-run shocks that produce shifts in 
demand or supply large and abrupt enough to exceed the immediate 
adjustment capabilities of the materials-producing and materials- 
using industries. While certain of these abrupt shifts lie outside 
human control, a surprisingly high proportion of them are likely to 
be related either directly or indirectly to the actions of governments. 
Government policies have come to exert a major if not a dominant 
influence over key industry decisions at each stage of the materials 
cycle. It is critical that the Government take steps to improve its 
understanding of how its policies impact on industry so its influence 
can be exerted in a constructive rather than a disruptive manner. The 
recommendations made by the National Commission on Supplies and 
Shortages are designed to help bring about such an improvement. 


40563 Proceedings of the Council of Economics 105th annual 
meeting of the American Institute of Mining, Metallurgical and Petro- 
leum Engineers . New York; American Institute of Mining, Metallur- 
gical, and Petroleum Engineers, Inc. (1976). 221p. (CONF-760203— 
). 


From AIME annual meeting; Las Vegas, NV, USA (22 Feb 


1976) 

The 20 papers presented at the meeting are: Forecasting 
Community Impacts Due to Mineral Extraction—Science or Rhetor- 
ic, David A. Gulley; The Dissipative Uses of Lead, J. R. Alward, J. 
P. Clark and M. B. Bever; Economies of Scale in Coal Mining, 
Ramesh Malhotra; State Severance Taxation, Phillip N. Yasnowski 
and Annette P. Graham; Made in America, By Americans, For 
Americans, W. H. Dresher; Can We Close the Energy Capital Gap, 
James S. Cunningham; Leasing Alternatives for OCS Oil and Gas— 
A Review and Critique, Deverle Harris and Thomas N. Brock; 
Economic Approaches to Analyzing Accident Control Programs in 
Coal Mining, J. M. Stilley, R. V. Ramani and R. L. Frantz; Man- 
power—Coal’s Most Valuable Resource, Roger M. Haynes; The 
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Bureau of Mines Approaches the Age of Technologic Assessment, 
Daniel James Edwards; Minerals in Canadian Economic Develop- 
ment-Recent Quantitative Analysis, D. J. McCulla; The Economics 
of Access to Land for Mineral Development, Richard J. Leary; 
State and Federal Policy Alternatives in Development of Western 
Coal Lands, John J. Schanz, Jr.; Mining’s Regulatory Recipe—A 
New and Potent Ingredient, Alan Merson; The Net Proceeds to 
Mines Approach to State Taxation, Robert H. Paschall; The Mine 
Property Tax Valuation Controversy in Arizona, Alfred Petrick, Jr., 
Future Energy Alternatives for Colorado, David H. Hebb; Can the 
Government Rely on Industry Statistics, Cornelius J. Dwyer; A 
Quick Look Method for Monitoring the Adequacy of Metal Supplies 
from Canadian Mines For Domestic Needs, J. A. McIntosh, H. L. 
Martin and A. Aziz.; and The UVAL Model—A Complete Explora- 
tion Model for Fund Resources Using Probabilistic Risk Analysis, 
Roy C. Kirkman. (MCW) 


40564 Impacts of alternative energy systems: a critical look. 
Miernik, M. (Parsons, Brinckerhoff, Quade, and Douglas, Inc., New 
York). pp 73-79 of NESEA 76: decision making in solar technology. 
Shaw, E. (ed.). Townshend, VT; New England Solar Energy Asso- 
ciation (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

This paper points out some hazards of alternative energy 
systems. The problems encountered in utilizing solar energy conver- 
sion systems are varied—including such areas as building construc- 
tion, access to sunlight, zoning, and transferable development rights. 
Solar heating and cooling and direct conversion to power by ther- 
mal and photovoltaic means are specifically discussed. Environmen- 
tal problems encountered when utilizing wind power and ocean 
thermal gradients to generate power are summarized. Ownership of 
these resources is examined. (MCW) 


RESEARCH AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 38728, 40520, 40540, 40591, 41025 


40565 (DOE/RA—0003/1) Demonstration project as a proce- 
dure for accelerating the application of new technology (Charpie Task 
Force report). Volume I. (Department of Energy, Washington, D.C. 
(USA)). Feb 1978. Contract EX-76-C-01-2295-006. 48p. Dep. NTIS, 
PC A03/MF AOl1. 

Following the establishment on January 19, 1975, of the 
Energy Research and Development Administration, the Task Force 
on Demonstration Projects was organized to assist the new agency 
in evaluating its planning and management of its projects. The 
agency was to support R and D in energy-related areas, to be 
applied to the civil sector. The agency was also authorized to 
support the commercialization of new energy technology. The Task 
Force concluded it could not adequately provide guidance or dem- 
onstrations without examining ERDA’s general commercialization 
role as defined in the statute. The Task Force decided to concentrate 
on these general aspects of the subject. Section 1 in this report 
presents the Task Force's general conclusions and recommendations 
on ERDA’'s overall commercialization role. The remainder of the 
report describes the complete work of the Task Force, including its 
specific consideration of the demonstration project and the demon- 
stration project guidelines. (MCW) 


40566 (DOE/RA—0003/2) Demonstration project as a proce- 
dure for accelerating the application of new technology (Charpie Task 
Force report), Volume II, (Department of Energy, Washington, D.C. 
(USA)). Feb 1978. Contract EX-76-C-01-2295-006. 46lp. NTIS, 
MF/AO1. 

Portions of document are illegible. 

This report examines the issues associated with government 
programs proposed for the "commercialization” of new energy 
technologies; these programs are intended to hasten the pace at 
which target technologies are adopted by the private sector. The 
“commercial demonstration” is the principal tool used in these 
programs. Most previous government interventions in support of 
technological change have focused on R and D and left to the 
private sector the decision as to adoption for commercial utilization; 
thus there is relatively little in the way of analysis or experience 
which bears direct application. The analysis is divided into four 
sections. First, the role of R, D, and D within the structure of the 
national energy goals and policies is examined. The issue of “prices 
versus gaps” is described as a crucial difference of viewpoint con- 
cerning the role of the government in the future of the energy 
system. Second, the process of technological change as it occurs 
with respect to energy technologies is then examined for possible 
sources of misalignment of social and private incentives. The process 
is described as a series of investments. Third, correction of these 
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sources of misalignment then becomes the goal of commercial dem- 
onstration —_ as this goal and the means for attaining it are 
explored. Government-supported commercialization may be viewed 
as a subsidy to the introduction stage of the process; the circum- 
stances under which such subsidies are likely to affect the success of 
the subsequent diffusion stage are addressed. The discussion then 
turns to the political, legal, and institutional problems. Finally, 
methods for evaluation and planning of commercial demonstration 
programs are analyzed. The critical areas of ignorance are highlight- 
ed and comprise a research agenda for improved analytical tech- 
niques to support decisions in this area. 


40567 Federal policies and practices related to R and D/innova- 
tion. Lederman, L.L. (National Science Foundation, Washington, 
DC). Res. Manage. (N. Y.); 21: No. 3, 18-20(May 1978). 

The effects of Federal involvement and regulations on tech- 
nological innovation is examined, and the conclusion is reached that 
there is more evidence of positive than negative impact. A review of 
the general areas of agreement is outlined for three types of cases 
involving both the private and public sector and is expanded into a 
rationale for Federal — Regulation of business has 
evolved into the area of economics and that of health, safety, and 
environment. Several guidelines are suggested for evaluating public 
policy, including consistency with economic and social policy, con- 
sistency over time, and supportive of the private sector. 13 refer- 
ences. 


40568 Energy related invention evaluation program. Webber, J. 
(New England Industrial Resource Development, Inc., Durham, 
NH). gp 37-140 of NESEA 76: decision making in solar technol- 
ogy. Shaw, E. (ed.). Townshend, VT; New England Solar Energy 
Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The work of the New England Industrial Resource Develop- 
ment, Inc. (NEIRD) is reviewed since its formation in 1971 to 
provide free, non-profit consulting and practical assistance for the 
region’s inventors and entrepreneurs. The role of NEIRD, under its 
current contract with the National Bureau of Standards, is to pro- 
vide selective stimulation of, and direct consulting assistance to, 
energy-related inventors in New England so that quality disclosures 
and pro is will result for submission to the NBS Office of 
Energy-Related Inventions. (MHR) 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 39225, 39228, 39246, 39300, 
39333, 39334, 40112, 40113, 40223, 40280, 40341, 40346, 40384, 
40419, 40424, 40482, 40521, 40541, 40542, 40684, 42002, 42008 


40569 Effect of reprocessing on long-term uranium requirements. 
Couture, J. pp 24-33 of Uranium supply and demand. London; 
Mining Jo’ Books (1977). 

From 2. symposium on uranium supply and demand; London, 
UK (22 Jun 1977). 

See CONF-7706120—. 

The following aspects of the subject are discussed and illus- 
trated by diagrams: the saving of nuclear materials through repro- 
cessing; reprocessing requirements (by countries or areas) to 1990; 
reprocessing capacities to 1990; France - comparison of LWR capa- 
cities and requirements; fuel discharges and reprocessing capacity to 
1990. Reference is made to specific programmes and plants where 
appropriate. 


40570 Nuclear recession. Speth, G. (President's Council on En- 
vironmental Quality, Washington, DC). Bull. At. Sci.; 34: No. 4, 24- 
27(Apr 1978). 

The private sector's growing doubts about nuclear power 
plants, as reflected in the decline in new orders and the number of 
rescinded orders, will result in an estimated total of under 300 
nuclear power plants by the year 2000 rather than the 1200 to 1500 
that were projected several years ago. The decline is a result of 
construction and a costs and a lower operating efficiency 
than anticipated. The growth of electricity demand also declined 
after 1974 and, although it is increasing again, there are concerns 
about future growth rates. Besides its noncompetitive position rela- 
tive to coal, nuclear plant construction suffers from restrictive 
policies based on the uncertainties of safety, security, waste disposal, 
and proliferation. Unless these problems can be resolved, many 
consider nuclear power to be an impractical option as an energy 
source. The Council on Environmental Quality supports policies that 
will permit further nuclear or coal development only after a clear 
demonstration of technical and institutional capacity to handle these 
problems. A commitment to solar technology is urged. 
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40571 Atoms in the developing nations. Lopes, J.L. (Univ., Stras- 
bourg). Bull. At. Sci.; 34: No. 4, 31-34(Apr 1978). 

The history of political and technological developments of 
nuclear energy in Brazil is traced and arguments presented for 
pursuing nuclear energy only in those nations with a democratic 
form of government. Nuclear physics research in Brazil dates back 
to the 1940s. Its significance was acknowledged with the creation of 
the National Research Council in 1951. Cooperation with the U.S. 
Atomic Energy Commission, which would have included the export 
of thorium-rich minerals to the U.S. in exchange for information and 
assistance with nuclear power plants in Brazil, was precluded by the 
McMahon Act. This led to liaisons with West Germany and France 
in the 1950s. Events since then are outlined in terms of the impact of 
Brazil's political and economic crises. A nuclear sales agreement 
with Germany in 1975 has prompted concern over matters of 
independence and the threat of proliferation. 


40572 Civex: a diversion-proof plutonium fuel cycle. EPRI J.; 3: 
No. 3, 11-13(Apr 1978). 

The Civex process for extracting plutonium from spent nucle- 
ar fuel would make it both economically and technically impractical 
to divert plutonium for unlawful weapons use. Plans to reprocess 
plutonium for reuse in light-water and breeder reactors were stopped 
by the Carter Administration until the threat of proliferation can be 
solved. A joint project of the Electric Power Research Institute 
(EPRI) and the United Kingdom, Civex represents a civilian-based 
concept expected to have global appeal. A Civex reprocessing plant 
separates out wastes with concentrations of uranium and plutonium 
that are too dilute to be useful but radioactive enough to require 
physical protection. The reprocessing and refabrication of new fuel 
is combined in the same facility for er security. Proponents are 
hopeful that Civex will reopen the breeder reactor option. 


40573 Nuclear safeguards: a congressional perspective. Weiss, L. 
(Senate, Washington, DC). Bull. At. Sci.; 34: No. 3, 27-33(Mar 1978). 

When the Indian government exploded a nuclear device, 
Congress was alerted to the threat of proliferation and has since 
sought to legislate stricter controls over nuclear exports. In the 
aftermath of the Atoms for Peace policies, public access to detailed 
information and public discussion of nuclear technology here and 
abroad led to the creation of the International Atomic Energy 
Agency (IAEA) for the sharing of information, materials, and tech- 
nology. The rapid spread of knowledge and materials led the U.S. to 
push for the Nuclear Non-Proliferation Act of 1978. A review of the 
debate, concerns leading up to the Act and the strengths and 
limitations of the final legislation leads to the conclusion that the 
nuclear issue will remain volatile as the public demands an increasing 
role in policy decisions on the use of nuclear energy. 19 references. 


40574 Neutron bomb and conventional weapons of mass destruc- 
tion. Robinson, J.P.P. (Univ. of Sussex, Brighton, Eng.). Bull. At. 
Sci.; 34: No. 3, 42-45(Mar 1978). 

The pros and cons of developing and producing neutron 
bombs are reviewed in the historical context of the lethality and 
destructive power of both conventional and nuclear weapons. Re- 
sponse from the arms-control community has generally been favora- 
ble toward the neutron bomb on the grounds that it would be an 
increased deterrent and would reduce reliance on tactical nuclear 
weapons. The validity of this position is questioned and it is pointed 
out that countries are now buying both new tactical nuclear and new 
conventional weapons as the destructive gap between the two types 
of weapons gets smaller. A qualitative form of arms limitation could 
be more effective than the present step-by-step disarmament strate- 
gy. Some poopie has been done on an international update of 
the laws of war as a result of public pressure and antipathy toward 
anti-personnel weapons. The public response points up the need to 
expand our traditional forms of negotiating to incorporate the con- 
cepts of both security politics and humanitarian precepts. 


40575 Letter from Moscow: in defense of nuclear energy. Sak- 
harov, A. Electr. Perspect.; No. 78/2, 13-14(1978). 

Arguments in favor of accelerating nuclear energy develop- 
ment emphasize its position as the only viable option to replace 
diminishing supplies of petroleum. All types of reactors need to be 
developed, with maximum attention given to safety and security 
from theft. The threat that thieves will remove dangerous radioac- 
tive materials and manufacture weapons is seen as unlikely, particu- 
larly if plutonium from breeder reactors is altered and made unusa- 
ble. Energy, rather than economics, may determine a country’s 
military and — independence. Nuclear energy is especially 
attractive to the countries of Western Europe and Japan, which are 
dependent on imports of fossil fuels. Independence based on ade- 
quate energy supplies requires public knowledge and debate of the 
risks and benefits associated with all energy options. 


im Atomic research expanding. Chemsa; 3: 194-195(Dec 





SEPT. 15, 1978 


This article gives a brief outline of the research programs 
undertaken by the South African Atomic Energy Board. These 
programs are directed in three main areas i.e. the extraction and 
processing of uranium and other nuclear minerals; to prepare the 
country for the introduction of nuclear power and the promotion 
and application of radioisotopes and radiation technology in indus- 
try, medicine, agriculture and researech generally. 


40577 Considerations on the large-scale deployment of the nucle- 
ar-fuel cycle. Avenhaus, R.; Haefele, W.; McGrath, P.E. (Int Inst for 
Appl Syst Anal, Schloss Laxenburg, Austria). Energy (Oxford); 2: 
No. 4, 323-363(Dec 1977). 

It is the purpose of this paper to evaluate the whole nuclear 
fuel cycle belonging to the asymptotic nuclear energy-production 
system. In order to achieve this, all normal operational and acciden- 
tal risks connected with the nuclear material throughputs are ana- 
lyzed. Thus, an idea of the relative importance of the different 
hazards is obtained; furthermore, the basis for a comparison of the 
nuclear option with alternative options (which is the subject of 
forthcoming work) is given. With this purpose in mind, only orders 
of magnitude are considered throughout the paper; in addition, the 
argumentation is restricted to the level of expected values. Follow- 
ing the introduction, the mass flows of nuclear material through the 
nuclear fuel cycle are analyzed. The methodology used is then 
developed. The normal operation releases of radioactivity are con- 
sidered and possible modes of accidental radioactive releases are 
analyzed; the problem of a final waste storage is treated separately 
because of its unique nature. Different kinds of sabotage and black- 
mail, including the construction of a nuclear explosive device, are 
next analyzed; finally, all calculations are summarized. In conclusion, 
a number of decision-oriented assessments are identified that must be 
made when the large-scale deployment of nuclear energy is consid- 
ered. 55 refs. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 38983, 38985, 40521, 40522 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 39687, 39688, 39690, 39904, 
40062, 40517, 40538, 40551, 40618, 40661, 40662, 40706 


40578 (AED-Conf—76-407-002) Design, economy, and operation 
of total energy systems. Leijendeckers, P.H.H. (Raadgevend Tech- 
nies Buro Van Heugten B.V., Nijmegen (Netherlands)). 1976. 43p. 
(CONF-7609113—7). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, F.R. Germany (18 Sep 1976). 

The term “total energy systems” is defined. The differing 
targets of the total energy system and an installation with a back 
pressure steam turbine are discussed. The application of the com- 
bined gas turbine/gas engine in industry, agriculture, residential 
dwellings, and other buildings is explained. The economic aspects of 
total energy systems are discussed. 


40579 (ANL—78-XX-92) Community Systems Program: its 
goals and accomplishments, 1978. (Argonne National Lab., III. 
(USA)). Apr 1978. Contract W-31-109-ENG-38. 33p. Dep. NTIS, 
PC A03/MF AOI. 

The Community Systems Program is concerned with con- 
serving energy and scarce fuels through new methods of satisfying 
the energy needs of American communities. These programs are 
designed to develop innovative ways of combining current, emerg- 
ing, and advanced technologies into Integrated Community Energy 
Systems (ICES) that could furnish any, or all, of the energy-using 
services of a community. The key goals of the Community System 
Program then, are to identify, evaluate, develop, demonstrate, and 
deploy energy systems and community designs that will optimally 
meet the needs of various communities. Integrated systems offer 
considerable potential for fuel substitution, thereby allowing the use 
of non-scarce fuel resources that would not be economically usable 
in smaller unintegrated systems. Input energy sources for such 
systems may include low-grade waste heat, solid and liquid wastes, 
solar and geothermal heat, seawater heat dissipation, and use of less- 
scarce fuels, such as coal and biomass. A Grid-Connected ICES uses 
a central co-generation plant and distribution system to provide 
heating, cooling, and electrical energy services. During 1977, con- 
tracts for the following Grid-Connected ICES (G-C ICES) demon- 
stration teams were negotiated: City of Independence, Missouri; 
Clark University; City of Trenton, New Jersey; Health Education 
Authority of Louisiana (HEAL); and University of Minnesota. A 


ENERGY MANAGEMENT AND POLICY 3995 


coal-using ICES, proposed for Georgetown University, also has 
made noticeable strides toward demonstration of the concept. 
(MCW) 


40580 (HCP/M60172—01/2) Potential for cogeneration develop- 
ment in six major industries by 1985. (Resource Planning Associates, 
Inc., Cambridge, Mass. (USA)). Dec 1977. 217p. Dep. NTIS, PC 
A10/MF AO1. 

Industrial co-generation development potential both without 
and with government action was estimated for six industries that 
consume a significant amount of electricity and process heat: chemi- 
cals, petroleum refining, pulp and paper, steel food processing, and 
textiles. Further, the focus was on process-steam topping applica- 
tions because the initial analysis of industrial co-generation potential 
indicated that 60 to 70 percent of the potential development is in 
these applications. Finally, because a large proportion of energy 
savings was estimated to be associated with applications of greater 
than 5 MW of electrical power, focus was on applications above this 
size. Specifically, the 1985 thermal energy requirements for process 
use in industry at 17,900 trillion Btu--13,900 trillion Btu for process 
steam and 4,000 trillion Btu for direct process heat--were projected. 
It was further estimated for 1985 that 5,525 trillion Btu--3,900 trillion 
Btu from topping steam and 1,625 trillion Btu from process heat-- 
would be technically suitable for co-generation topping plants. It 
was also estimated that the 1985 waste heat bottoming co-generation 
potential in the six focus industries to be 3,540 trillion Btu, predomi- 
nantly (2,760 trillion Btu) in the chemical, steel, and refining indus- 
tries. Using what was considered to be a maximum technical poten- 
tial for co-generation of 380 to 740 billion kWh of electric energy 
produced, an energy savings of 1.0 to 1.6 million bbl/day oil equiva- 
lent was estimated. (MCW) 


40581 (NP—23196) Integrated Community Energy Systems plan- 
ning: state-of-the-art report. (Battelle Columbus Labs., Ohio (USA)). 
1978. 266p. Columbus Labs., OH. 

The ICES concept involves both conservation and the devel- 
opment of alternative energy resources integrated so as to provide a 
maximum benefit from each Btu expended. Scientists, psychologists, 
engineers, architects, and other experts from Battelle's Columbus 
Laboratories and experts from private industry and the Federal 
government compiled the report. Additions to the volume will be 
made to keep the Report up to date; one such paper is included. A 
separate abstract was prepared for each of the 19 papers. (MCW) 


40582 (NP—23196, pp B.1-B.15) Energy planning: the communi- 
ty must take charge; integrated alternative energy systems; master 
planning for communities. Allen, C.M. (Battelle-Columbus Labs., 
OH); Sewell, 1.0. 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 

An integrated alternative community energy system is an 
arrangement of hardware to produce an efficient and stable energy 
supply and an integration of human needs with building, network, 
and machine systems that will enhance the human environment, 
productivity, and life styles. With natural gas and oil supplies becom- 
ing depleted, a sound energy base must be developed. Alternative 
energy systems should be pursued that (1) are environmentally and 
user acceptable, (2) do not rely on critically short fossil-fuel supplies, 
(3) utilize practical conservation measures. Data on energy resources 
for ICES are tabulated and opportunities for energy conservation 
are discussed. But, the authc r says the responsibility of adequate 
energy supplies to meet the needs of communities lies with their 
administrators and planners. (MCW) 


40583 (NP—23196, pp C.1-C.11) Managing the energy audit: 
characterization of community energy use. Crall, G.C.P. (Owens- 
Corning Fiberglas Corp., Granville, OH); Talbert, S.G. 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 

Characterization of community energy use is the first step in 
developing an integrated community energy system. These results 
are necessary for the analysis of alternative energy-supply systems 
and conservation opportunities. Energy consumption data, energy 
flow within the community, and energy demand profiles are neces- 
sary. The Sewells Point Naval Complex at Norfolk, Virginia is used 
to illustrate community energy flows. (MCW) 


40584 (NP—23196, pp E.1-E.20) Evaluating — energy 
systems, Ball, D.A. (Battelle-Columbus Labs., OH). 1 

In Integrated Community Energy Systems ? se state-of- 
the-art report. 

United States communities may no longer be able to rely 
entirely on the Federal government and a large energy industry 
consisting of oil companies, gas companies, and electric utilities to 
supply them with clean high-grade energy sources. Instead, individu- 
al communities should, perhaps, take a more-active posture in using 
lower-grade, nonscarce fuels at the community level, converting 
them to energy forms suitable for their many needs. Direct combus- 
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tion, gasification, liquefaction, and solvent refining for solid fuels are 
discussed along with nuclear and solar energy applications for 
communities. Possibilities for community energy systems range from 
district heating, reliance on a nationwide grid, and complete inde- 
pendence from large utility systems. Co-generation, providing both 
electrical and thermal energy, is adaptable to either gasification or 
district heating type central plant. A method for selecting the best 
system is suggested. (MCW) 


(NP—23196, pp K.1-K.23) From anarchy to order in 
community design: some glimpses of energy-efficient community 
design. Hagely, J.R. (Battelle-Columbus Labs., OH). 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 

Community design problems facing mankind during the next 
decade will be immense and complex, and will require formalized 
total system approaches to solving them. Not the least of these 
problems is energy efficiency. As readily available petroleum re- 
serves are depleted, major and complicated changes will be forced 
upon society. A large proportion of man’s welfare and behavior is 
based upon the management of nature, and managing nature is 
presently an extremely energy-intensive process. Therefore, it will 
be imperative to learn how to manage nature using a minimum 
amount of energy as our communities are expanded and transformed. 
Before this can be done, planners need a framework that controls the 
changing interactions between landforms, buildings, and the recur- 
ring forces of nature as development occurs. This paper presents the 
state of the art of various approaches being taken in the U.S., high- 
lighting some of the recent work and discussing the future potential. 


40586 (NP—23196, pp L.1-L.15) Utilizing wastes: fact or fancy. 
Solid and liquid waste utilization in community energy planning. 
Engdahl, R.B. (Battelle-Columbus Labs., OH). 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 

In the recovery of useful energy from combustible wastes, 
America is in transition from a long era where wastes were buried or 
burned just to get rid of them into a future where more and more of 
the potential energy in wastes will be recovered. This transition 
process involves, in many cases, not only the application of an 
unfamiliar technology, but also involves the changing of habits. The 
author examines how the best of existing waste-to-energy technol- 
ogy can be incorporated into an integrated community energy 
system plan. Each barrel of oil saved is an indefinable asset. The 
relative size of the energy source is examined. The most advanced 
waste-burning power plant complex in Europe, the two-plant system 
at Munich, Germany, which started operation in 1964, supplies only 
about 7 percent of Munich's electrical needs. This may seem almost 
too small to bother with, but is not. As the years go on, this on-site, 
nonfossil energy source will loom bigger and bigger. A few indus- 
tries which produce large volumes of highly combustible dry wastes 
are realizing much more than 10 percent of their total heat energy 
needs through the intelligent utilization of these wastes as fuels. 


(MCW 


40587 (NP—23196, pp P.1-P.12) Department of Energy and its 
Integrated Community Energy Systems (ICES) program. Leighton, 
G.S.; Cavros, S.N.; Sewell, 1.0. (Dept. of Energy, Washington, 
DC). 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 

The comprehensive integrated approach to community 
energy conservation taken by the Department of Energy is to utilize 
alternative energy resources and select a combination of technol- 
Ogies, community design, and governmental arrangements that will 
provide a highly efficient integrated community energy system. This 
“systems” approach combines the physical and institutional analysis 
and design of communities with the development and adoption of 
innovative and/or advanced technology integrated community sys- 
tems to minimize consumption of non-renewable energy resources in 
providing a community's combined requirements for energy-con- 
suming services. Input energy sources for integrated systems may 
include low-grade-waste-heat recovery, solid-and-liquid-waste heat 
utilization, solar, geothermal, seawater heat dissipation, and less- 
scarce fuels such as coal and biomass. Integrated community energy 
systems coordinate various energy services, such as electricity, cool- 
ing and heating, hot water, solid and liquid waste treatment, and 
others in such a way that the energy normally wasted in producing a 
service is used to fuel other services. The efficiency of these integrat- 
ed systems can range to as high as 85 percent. In addition, communi- 
ty energy systems offer considerable potential for fuel substitution, 
thereby allowing the use of nonscarce fuel resource (such as coal) 
which would not be economically usable in smaller unintegrated 
systems. The overall energy efficiency of these systems is maximized 
by integrating the energy system with community or building design 
considerations such as layout and composition. 
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40588 (NP—23196, pp Q.1-Q.13) Application of integrated com- 
munity energy systems planning: the Sewells Point Naval Complex. 
Allen, C.M.; Cochran, K.E. (Battelle-Columbus Labs., OH). 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 

The Department of Defense and the Department of Energy 
are developing a master plan for greatly reducing the natural gas and 
oil fuel requirements for the Sewells Point Naval Complex near 
Norfolk, Va. Located on a 5000 acre site, this Complex serves as the 
base for the Atlantic Fleet and for several aircraft squadrons. As a 
foundation for this master planning, Battelle conducted feasibility 
analyses of several energy conservation and fuel-replacement ac- 
tions. These studies concentrated both on alternative energy forms 
and on appropriate conservation actions. The Sewells Point Naval 
Complex (SPNC) in fiscal 1975 consumed some $24 million of 
energy resources. The Complex in many respects is typical of a 
middle-sized community in its energy uses—containing a mixture of 
office and stores, industrial, and residential environments. Shore- 
based facilities and ships berthed at SPNC consumed about 10 
trillion Btu of energy in 1976. Some 90 MW of electric power 
capacity was required. This paper summarizes the ICES planning. 


40589 (NP—23196, pp R.1-R.20) Tenable role of local govern- 
ment in Integrated Community Energy Systems planning. White, A.L. 
(Battelle-Columbus Labs., OH). 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 

In this discussion, it is assumed that in the near future the 
need for local-level participation in energy planning will be increas- 
ingly recognized, and that the local response to this need will evolve 
at an uneven rate and take many forms across communities. These 
will range from comprehensive programs of conservation, invest- 
ment in alternative fuels, and load-management practices to less- 
sophisticated, more-reactive programs developed on an ad hoc basis. 
It is also assumed that electric power is the energy type most 
susceptible to local control and, therefore, worthy of special atten- 
tion throughout this analysis. The major objective is to identify the 
tenable role of local communities in the energy-planning process, 
and the political and institutional environment in which this role 
must be operationalized. The discussion centers on the case of 
municipal governments, though many observations are applicable to 
other legally defined communities such as counties and planning 
districts. 


40590 (PB—273683) Preliminary design and economic feasibility 
for manufacturing and distributing anthracite based producer gas in 
Humboldt Industrial Park. Final report. (CAN DO, Inc., Hazelton, 
Pa. (USA)). 29 Nov 1976. 93p. NTIS PC A0S/MF AOl1. 

An analysis of fuel requirements for Humboldt Industrial Park 
of CAN DO, INC. is presented. The Engineering Planning, Precon- 
struction Engineering, and an Economic Analysis for a Gasification 
Plant to be built in Humboldt was prepared, and is also presented. 
The Gasification Plant would use existing fixed bed producers 
burning Anthracite Coal. The primary contribution of this Gasifica- 
tion facility would be to make possible the opportunity for develop- 
ment of distribution means, pressurized metering devices and burners 
for low Btu gas. The technology thus developed would eventually 
be applicable to all low and medium Btu Gasifiers. A recommenda- 
tion is made that private and public sector investment be identified 
and encouraged, and that construction begin as soon as possible. 


40591 (TID—28387) Case study applications of venture analysis. 
Seventh monthly report, December 1977—March 1978. Johnson, R. 
(Thermo Electron Corp., Waitham, Mass. (USA)). Apr 1978. Con- 
tract EX-77-C-01-2685. 44p. Dep. NTIS, PC A03/MF AO1. 

A case study on a steam Rankine system producing electric 
power from waste heat was completed. All of this report is devoted 
to the second case study: a coal-derived fuel-fired diesel. Market 
analyses of the aluminium chemical, food, petroleum refinery, and 
pulp and paper industries for the diesel are presented. Another 
section describes a draft of a proposed research, development, dem- 
onstration, and commercialization schedule. A final section summa- 
rizes briefly the results of interviews with U.S. engine manufacturers 
who might build the diesel. (MCW) 


40592 Price increase in connection with a district heating con- 
tract. Energiewirtsch. Tagesfragen; 27: No. 12, 814-815(Dec 1977). (In 
German). 

The Federal Court of Justice decided with its judgement of 
5/25/77—VIIZR 196/75—that a building society that promised the 
buyer of a home supply with district heating from a district heating 
station to be erected by the building society itself--at rates which a 
certain communal utility charges--cannot adapt its price to increased 
costs, because the utility does not pass on to it’s customers an 
increase in costs to the possible extent. 
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REFER ALSO TO CITATION(S) 40502, 40503, 40504, 40511, 
40518, 40536, 40579, 40581, 40582, 40583, 40585, 40586, 40587, 
40588, 40589, 40651, 40659, 40660, 40681, 40689, 40760, 4076], 
40762, 40763, 40764, 40765, 40766, 40767, 40775, 40815, 40819, 
40820, 40823, 40849, 40854, 40859, 40860, 40919, 40936, 40937, 40938 


40593 (BNL—22928) Intermediate transport in Southeast Asia. 
Meier, A.K. (Brookhaven National Lab., Upton, N.Y. (USA)). Jun 
1977. Contract EY-76-C-02-0016. 57p. Dep. NTIS, PC A04/MF 
AOl. 

Traffic flows through the streets of Southeast Asian countries 
even though they are used for almost all aspects of human and 
animal existence. The carts, bicycles, tricycles, and motorcycles, 
motorized three-wheelers, mini- -buses are the so-called intermediate- 
transport vehicles. It is upon this group of vehicles that a culture-- 
constrained by its own unique economic, environmental, and techno- 
logical factors--exerts its influence most directly toward the solution 
of the transport problem. Transportation fills more service roles in 
Southeast Asian cities than in Western cities. Communication facili- 
ties such as telephones and postal services are notoriously unreliable. 
The personal encounter is all important in social and business inter- 
actions in Southeast Asia. Each of the transport modes is examined 
in view of design and use in a number of specific cultural settings for 
the countries in Southeast Asia. Present use of intermediate transport 
in developed countries is discussed briefly, and its further develop- 
ment predicted--pointing out the health and conservation advan- 
tages. (MCW) 


40594 (CED—77-107) Convincing the public to buy the more 
fuel-efficient cars: an urgent national need. (General Accounting 
Office, Washington, D.C. (USA)). 10 Aug 1977. 89p. Accounting 
Office, Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

This report describes what Federal agencies responsible for 
the compilation and distribution of gas mileage information have 
been doing. Fuel-economy figures and mileage guides prepared by 
these agencies have helped some energy-conscious consumers to 
select fuel-efficient cars. However, if more consumers are made 


aware of these guides and how to use them effectively, automobile 
fuel consumption will be greatly reduced, and Americans will save 
millions of barrels of petroleum and millions of dollars annually. 


40595 (DOE/CS—0018/6) Voluntary Business Energy Conser- 
vation Program progress report No. 6. (Department of Energy, Wash- 
ington, D.C. (USA). Office of Business Assistance Programs). Apr 
1978. 161p. Dep. NTIS, PC A08/MF AO1. 

Data are compiled in this report from 48 industry and trade 
associations representing 3,000 firms. This sixth semi-annual publica- 
tion reports on progress in energy conservation in the Voluntary 
Business Energy Conservation Program. In the first six months of 
1977, the Program's index of business energy efficiency was running 
at an estimated 9.2 percent above the 1972 base level. This increase is 
mostly attributable to sizable gains for the chemicals and petroleum 
industries, although energy use improvements were generally wide- 
spread. However, moderate declines were recorded in the indexes 
for primary metals, foods, and textile industries. Negotiations are 
underway with an additional 78 associations regarding their future 
participation in the program. (MCW) 


40596 (DOE/CS—0019/1) Annual report to the President and 
the Congress on the State Energy Conservation Program. (Department 
of Energy, Washington, D.C. (USA)). Dec 1977. 130p. Dep. NTIS, 
PC A07/MF Aol. 

The State Energy Conservation Program was established on 
December 22, 1975 by the Energy Policy and Conservation Act. 
The Program provides a means by which a State may voluntarily 
enter into a cooperative effort with the Federal Government to 
further that State’s energy conservation efforts. Under the program, 
each State bears the responsibility for developing and implementing 
a comprehensive State energy conservation plan. The Federal gov- 
ernment, in turn, provides both technical assistance and financial 
support. Eligibility is extended to all 50 States, the District of 
Columbia, Puerto Rico, Guam, American Samoa, the Virgin Islands, 
and the Trust Territory of the Pacific—a total of 56 jurisdictions. 
Fifty-five of the 56 jurisdictions are participating. The program goal 
is to reduce the energy consumption within each participating juris- 
diction by 5% or more annually by 1980. The goals set by the 
individual plans as finally approved and funded range from about 
4.1% to nearly 10% savings over DOE's baseline forecast for 1980 
(with the exception of American Samoa, Guam, and the Virgin 
Islands, which fall below this range). 


40597 (FEA/D—76/091) Proceedings of the FEA-PCA seminar 
on energy management in the cement industry. (Federal Energy 
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Administration, Washington, D.C. (USA); Portland Cement Associ- 
ation, Skokie, Ill. (USA)). 1975. 320p. (CONF-7510185—; CONF- 
751086—; CONF-7511144—). GPO $3.75. 

From FEA-PCA seminar on energy management in the 
cement industry; Philadelphia, PA, USA (21 Oct 1975). 

The 20 papers presented at the seminar covered all areas of 
energy management and conservation in the cement industry for 
short- and long-term considerations. They are: Energy Conservation 
Protection for America’s Future by Roger W. Sant; Government- 
Industry Energy Conservation Programs by James K. Pont; 
Industry's Role in Meeting the Energy Challenge by R. D. Ma- 
cLean; Impach of Higher Energy Cost on U.S. Cement Industry by 
Frank Stevens; review of FEA-PCA Energy Study by G. K. 
McCord; Coal Systems by Ib Jensen and George Koonsman; Energy 
Audit Procedures by A. W. Mees; Short-Term Energy-Saving Con- 
siderations for Kiln Systems and Controls by Carl Goller; Finish 
Grinding Systems by Earl J. Henry; Finish Grinding by Lars 
Hvitved; Short-Term Programs for Reduction of Energy in Cement 
Raw Feed Handling by Julian Lewis; Refractories—Life, Insulation, 
Coatings by Wesley Lueking; Energy Consideration in Clinker 
Cooling by Dr. Jay Warshawsky; Kiln Selection by K. T. Andersen; 
Roller Mills-Why and When by Dr. Gerd A. Schroth; Grate Pre- 
heater Kiln Systems by Dr. Gerd A. Schroth;Automation and 
Energy Reduction by Ralph H. Striker; Potential Promise, Pros- 
pects, and Pitfalls in Energy Conservation by the U.S. Cement 
Industry by Hoke M. Garrett; Personnel and Energy Conservation— 
a Re-education by P. W. Gutmann; and Financial Considerations in 
Energy Conservation by C. W. Howlett. (MCW) 


40598 (FEA/D—76/467) Identifying retrofit projects for build- 
ings. Federal energy management program. (Federal Energy Adminis- 
tration, Washington, D.C. (USA). Office of Energy Conservation 
and Environment). Feb 1976. 121p. GPO. 

This handbook was prepared to assist building and facility 
managers throughout the Federal Government in identifying early- 
payoff retrofit opportunities. Retrofit projects generally require an 
investment of funds above and beyond those spent in normal oper- 
ations, but the energy costs avoided by making these investments can 
quickly pay back the investment itself and then continue to provide 
savings in future years. It has been estimated that widespread retro- 
fitting can save 30 percent or more of the energy now consumed in 
existing buildings, and at a small fraction of the investment cost that 
the buildings already represent. Even greater savings have been 
found in individual examples of retrofit projects already completed, 
where energy savings of up to 70 percent were realized. The method 
in this handbook can be used to identify retrofit options without a 
costly survey. A tool is presented for people at a facility to use in 
identifying potential retrofit options and preparing preliminary cost 
estimates for these options. The procedures included provide a 
supplemental tool that can be used by in-house staff to promote the 
most-effective utilization of that experience. 


40599 (FEA/D—77/040) Physical characteristics, energy con- 
sumptions, and related institutional factors in the commercial sector. 
(Hittman Associates, Inc., Columbia, Md. (USA)). Feb 1977. Con- 
tract EM-74-C-01-8038. 185p. Dep. NTIS, PC A09/MF AO1. 

This report represents a first effort at incorporating original 
data and research, known information, and informed estimates to 
produce a unified study of commercial sector energy consumption 
and conservation potential. Data are presented in 4 areas. The 
discussion of physical characteristics of commercial buildings pre- 
sents the data obtained from a field survey of all establishments 
(commercial sector defined here as excluding schools and hospitals) 
in the central business districts (CBD’s) of Baltimore and Denver 
(2600 establishments). In the survey, data were collected on the 
height, age, floorspace, heating system, cooling system, heating fuel, 
exterior glass fraction, and functional use of commercial buildings as 
independent variables. The discussion of energy consumption of 383 
existing commercial buildings in Baltimore presents a quantitative 
analysis of the empirical relationships between various building 
physical parameters, such as age, height, floorspace, etc., and the 
annual building energy consumption rate, the Energy Use Index. 
The discussion of institutional factors related to constructing and/or 
operating more energy-efficient commercial buildings presents a 
qualitative description of institutional constraints and incentives that 
have led to the current energy-use patterns observed in the commer- 
cial sector. The discussion of policy options capable of inducing 
energy conservation through retrofit of commercial buildings incor- 
porates the information gained and quantitative analysis of eight 
possible Federal policy options capable of inducing greater use of 
retrofitting as an energy conservation alternative. 


40600 (HCP/J60438—01) Evaluation of the Federal Energy Ad- 
ministration (FEA) Vanpool Marketing and Implementation Demon- 
stration Program. Final report. (SRI International, Menlo Park, Calif. 
(USA)). Apr 1978. 46p. Dep. NTIS, PC A03/MF AO1. 

This report evaluates the FEA/Grey Van Pool Demonstra- 
tion Program. The FEA initiated the demonstration program to test 
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the marketability of the van pool concept to employers in five 
market areas--San Francisco Bay region, Chicago, Long Island, New 
Orleans-Baton Rouge, and Connecticut. Comparisons were made 
with other major van pool programs in the United States. The 
objectives of reviewing other van pool programs were to provide 
historical perspective and to substantiate the findings of the FEA 
demonstration program. This approach focused on four topic areas: 
strategies for eliciting employer sponsorship of vanpooling; employ- 
er and employee characteristics amenable to instituting vanpool 
programs; influence of the regional environs; and savings to employ- 
ers, employees, the environment, and the community. The method- 
ology, an iterative development process, will provide a useful tool 
with which government agencies can assess the viability of proposed 
van pool programs in formulating policy decisions. (MCW) 


40601 (LBL—5236, pp 24-25) Why Connecticut does not support 
the concept of an Energy Extension Service program. Brooks, L.A. 
May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

Connecticut imports all its energy resources for power gen- 
eration, and therefore is particularly interested in an effective 
energy-conservation program. It is felt that the original legislation 
for establishing a Federal Energy Extension Service did not provide 
for funding and coordinating of Federal and state energy-conserva- 
tion programs, and a more integrated Federal/state cooperative 
program is needed. (LCL) 


40602 (LBL—5236, pp 53-59) Business of saving energy. Allen, 
E.H. May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

After coining the word “conservagy,” defined as conserved 
or recovered energy, the author discusses the business aspects of 
exploiting conservagy, its marketing and distribution, the socio- 
economic impact of the energy-conservation business, and the need 
for a legislatively created Energy Conservation Authority for fund- 
ing and supervising energy-conservation. It is felt that an Energy 
Extension Service strictly for information dissemination without 
implementation powers will not provide the incentive needed for 
development of an energy conservation industry. (LCL) 


40603 (LBL—5236, pp 60-63) California Energy Commission's 
plan for energy conservation. Foster, R. May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The plans of the California Energy Resources and Develop- 
ment Commission for achieving a 5% reduction in projected energy 
demands for 1980 are outlined. These plans included mandatory 
programs related to lighting standards, thermal efficiency of build- 
ings, and transportation systems and non-mandatory programs on 
industrial energy use, load management, efficieny of appliances, 
educational programs, and local-state cooperation. The goals, data 
acquisition and analysis aspects, local government involvement, and 
rk participation in energy conservation planning are discussed. 

) 


40604 (LBL—5236, pp 100-101) Energy conservation research: 
objectives vs. directions. Berg, C. May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The essential difference between the character of energy- 
conservation research and research programs directed toward specif- 
ic single goals, such as nuclear power development, coal gasification, 
or moon landings, is discussed. It is argued that centrally adminis- 
tered “program management” can never accomplish the radical 
changes in energy-consumption patterns needed to effect conserva- 
tion of scarce energy resources. (LCL) 


40605 (LBL—5236, pp 161-167) We can solve the energy crisis: 
the transfer of energy conservation technology. Shelly, E.F. (New 
York Inst. of Tech.). May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

It is contended: that there is an energy crisis in the U.S.; that 
requirements for nonrenewable energy in the U.S. can be cut in half 
by widespread use of presently available technology without lower- 
ing living standards; and that the main barriers to the use of 
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conservation technology have been lack of information and technical 
assistance and lack of economic incentive. The activities of the 
experimental Energy Advisory Services at the N.Y. Institute of 
Technology directi at overcoming these barriers are described-- 
and proposed as a model for a nationwide Energy Extension Service. 
(LCL) 


40606 (LBL—5236, pp 225-246) Perceptions about the relation 
between energy and the gross national product. Sonenblum, S. (Univ. 
of California, Los Angeles). May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The perceptions about the relationship between energy 
supply and the human prospect or between energy conservation and 
the GNP are discussed. Information is included on the growth of per 
capita energy consumption; the social, economic, technical, and 
political aspects of energy consumption planning; trends in U.S. 
energy consumption; modeling of future energy resource availability 
and energy consumption; and trends in energy/output ratio as re- 
flected in the GNP, and trends in energy/employment ratio. (LCL) 


40607 (LBL—5236, pp 247-253) Energy-employment question. 
Hannon, B.M. (Univ. of Illinois, Urbana—Champaign). May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The socio-economic impacts of a national energy-conserva- 
tion policy are discussed in detail, with historical data on wages, 
employment, electric power costs, and capital costs. It is argued that 
decreased energy consumption will result in a more labor-intensive 
society and that economic stability with declining energy use, 
achievable with equity and full employment, should be a national 
goal. (LCL) 


40608 (NP—23196, pp F.1-F.11) Corporate problems and prior- 
ities: energy conservation in General Electric's Major Appliance Busi- 
ness Group. Anderson, J.S. 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 

General Electric's Major Appliance Business Group has 12 
manufacturing plant sites and several sales and service operations 
that design, manufacture, and sell automatic washers, dryers, ranges, 
ovens, microwave ovens, dishwashers, garbage disposers, trash com- 
pactors, refrigerators, freezers, residential and commercial air condi- 
tioners, and heat pumps. In 1973-74 a GE Corporate Energy Conser- 
vation Council was established. The workings of the Council are 
illustrated, using the home laundry operation in Louisville, Ken- 
tucky. First, an energy audit is recommended, and then a program 
must be implemented when changes are indicated to save energy. 
Some design changes were made by GE after observing some of its 
products operations. Success of the program is noted. (MCW) 


40609 (NP—23196, pp G.1-G.9) Corporate energy problems and 
priorities. Pool, R.B. (Kaiser Aluminum and Chemical Corp., Plea- 
santon, CA). 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 

The energy problems facing industry, specifically, Kaiser 
Aluminum and Chemical Corporation, are examined. It is a very 
energy-intensive industry, consuming energy in every aspect of its 
operation from research laboratories to marketing programs. One- 
half of its energy is obtained from coal, hydropower, and nuclear 
energy—with the remainder coming from petroleum and natural gas. 
The major problem of this industry is that many facilities were 
constructed to use natural gas and oil, and retrofitting to utilize 
another energy source would be an impossibility; the plants would 
have to be retired. Another problem is conservation, and the pro- 
gram adopted at Kaiser is described. Results show that by mid-year 
1977, 9 plants had achieved 40 percent energy reduction, 18 had 
achieved 20 percent, and 11 had achieved about 10 percent. Kaiser 
has 50 major plants. (MCW) 


40610 (NP—23196, pp H.1-H.11) Corporate problems and prior- 
ities: industrial energy conservation. Entwistle, J. (Fiber Industries, 
Inc., Charlotte, NC). 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 

Energy conservation programs were initiated at Fiber Indus- 
tries after explaining energy facts, defining the role of each individu- 
al, and setting targets. Results are noted after implementing a light- 
ing control program, indicating graphically a target for boiler effi- 
ciency, and comparing electricity use monthly. The author outlined 
an energy program guideline. The nine points are: obtain total 
management commitment; obtain employee cooperation; make 
energy surveys; analyze survey results; set conservation goals; devel- 
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op reporting format; implement engineering changes; provide just 
the necessary equipment; and monitor results. (MCW) 


40611 (NP—23196, pp I.1-1.9) Corporate problems and priorities: 
cals and conservation. Melaas, B.A. (Celanese Chemical 
Co., Clarkwood, TX). 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 

The petrochemical industry consumed 4.1 quads of total 
energy in 1976, or 5.6 percent of total U.S. energy-consumption. Of 
the total energy consumed in the industry, 85 percent was based on 
crude oil, natural gas, and natural gas liquids. The author reviews 
the uses that these feedstocks are put to and what products they 
provided for the nation. The petrochemical industry participates in 
the Federal government's voluntary energy conservation program as 
part of the chemical industry. A conservation goal of reducing 
energy consumption by 14 percent by 1980 has now been adopted by 
the industry. The conservation program at Celanese Corporation is 
outlined. Main features of the program include: abandoning some 
product lines, building more-efficient units, expanding existing 
plants, capturing waste heat, and replacing natural-gas-fired boilers 
with coal-fired boilers in Pampa, Texas. In addition, easy measures 
were implemented, such as turning out lights. (MCW) 


40612 (NP—23196, pp J.1-J.27) Silent gluttons: energy conserva- 
tion in buildings. General principles and possible results. Martineau, 
T. (Battelle-Columbus Labs., OH). 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 

The paper examines some of the important matters that must 
be considered in the development of a community-wide building 
energy conservation program. Planning and organization matters 
must include consideration of: (1) the roles of program paticipants; 
(2) the major program steps or components; (3) the levels of intensity 
at which programs may be conducted; (4) the scopes of program 
coverage which may be planned; (5) the constraints which may 
impede program implementation and operation; and (6) incentives 
and punitive measures which may be employed to increase program 
effectiveness. 


40613 (NP—23196, pp N.1-N.15) Shaping consumer attitudes: 
the overlooked ingredient. Welling, L.G. (Battelle-Columbus Labs., 
OH). 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 

The government must understand that psychology as well as 
dollars are at work in every consumer-purchase decision. Most 
people express a desire to save energy, but there is a large discrepan- 
cy between this attitude and their behavior. It is only by formulating 
and implementing a balanced policy, incorporating development of 
new energy supplies with increased focus on the human-behavior 
aspect of energy conservation, that progress will be made in meeting 
the threat of energy shortages. Reference is made to a paper, Social 
Aspects of Energy Conservation (EAPA 3:3244), in which Olsen 
and Goodnight outline three broad categories of behavioral and 
social theories thay may be applicable to the conservation of energy, 
namely personal evaluation which focuses on changing the percep- 
tion, attitudes, and values of individuals; interpersonal interaction 
which focuses on interpersonal incentives, exchanges, and influence; 
and social ordering which focuses on social mobilization, control, 
and structuring. (MCW) 


40614 (ORAU/IEA—78-6(M)) Limits to energy conservation in 
chemical processes. van Gool, W. (Institute for Energy Analysis, Oak 
Ridge, Tenn. (USA)). Apr 1978. Contract EY-76-C-05-0033. 30p. 
Dep. NTIS, PC A03/MF AO1. 

A national policy for energy conservation is handicapped by 
two shortcomings. First, the objectives of energy conservation are 
poorly defined in many national policies. Second, no accepted yard- 
stick is available by which to determine the priorities for different 
conservation projects. A general approach to establish a common 
conservation measure is described in this paper. Use of the thermo- 
dynamic limit to evaluate the conservation potential is shown to be 
inappropriate. For each production rate a real energy minimum 
exists, and it does not correspond to the thermodynamic limit. A 
simplified model is applied to an average kind of energy-intensive 
chemical production. The characteristics of the cost minimum and 
the energy minimum are used to derive a value in dollars per 
megajoule (MJ) of energy saved, and the importance of this value 
for ranking priorities in a national energy policy is explained. 15 
references. 


40615 (ORNL—5364, pp 129-179) Energy Conservation Section. 
Carlsmith, R.S. Apr 1978. 


In Energy Division annual progress report for period ending 
September 30, 1977. 

During FY 1977, the work of the Energy Conservation 
Section was directed primarily at the residential and commercial 


ENERGY MANAGEMENT AND POLICY 3999 


sectors, but it also involved examining electricity distribution and 
use, and, recently, a study was initiated of energy use by the pulp 
and paper industry. Therefore, considering the Transportation 
Energy Conservation Data Book previously announced, research on 
conservation for all sectors of the economy was carried out. Results 
obtained during the year were used by a number of Federal and state 
agencies including sponsors (DOE, NRC, and HUD) and cthers as 
well (the Office of Technology Assessment, the General Accounting 
Office, the California Energy Resources Conservation and Develop- 
ment Commission, the Committee on Nuclear and Alternative 
Energy Systems of the National Research Council, and the Council 
of Economic Advisors). Aspects of the research were coordinated 
with industrial and trade organizations such as EPRI; American 
Society of Heating, Refrigerating, and Air Conditioning Engineers 
(ASHRAE); and Association of Home Appliance Manufacturers 
(AHAM), and, in some cases, staff members served on committees of 
these organizations. In addition, there were frequent contacts with 
manufacturers of residential and commercial appliances through 
information meetings, site visits, and subcontracts. 


40616 (SAN—1198-1) Minimum Energy Dwelling (MED) work- 
book: an investigation of techniques and materials for energy conscious 
design. (Burt, Hill, Kosar, Rittleman, and Associates, Butler, Pa. 
(USA)). Dec 1977. Contract EY-76-C-03-1198. 430p. Dep. NTIS, 
PC A09/MF AOl1. 

This workbook is based upon information — during the 
design phase of the Minimum Energy Dwelling. The objective of the 
pject, sponsored by the Southern California Gas Co., Department of 
Energy, and Mission Viejo is to substantially reduce energy use by 
the incorporation of energy conservation and solar techniques in a 
single-family detached dwelling. The Project will demonstrate to 
builders, as well as to the general public, a number of technological 
innovations that can, at reasonable cost, be included in a dwellin 
design. The problem facing Southern California Gas Co., along wi 
most other gas utilities, is ever-decreasing amounts of gas at increas- 
ing prices. The dwelling designed has approximately 1,150 ft?, con- 
sistent with current home-building trends. Through the optimum use 
of energy-conserving appliances, insulation, window and wall shad- 
ing, exterior coloring, and thermal mass, the yearly energy usage has 
been reduced by over 50%. Of the remaining 50% of the energy 
required for heating, cooling, and domestic hot water, the majority is 
supplied by the solar-energy system. Three hundred twenty square 
feet (270 effective) of evacuated tube collector are incorporated into 
the building structure. The hot water provided by the collectors is 
used to run an absorption chiller for cooling, the domestic hot water, 
and the heating system. The remaining energy requirements are met 
by an auxiliary natural gas energy system and a cool-air-economizer 
cycle. 


40617 (SRC-TR—77-595-2) Emergy recovery from Monroe 
County's solid waste: the complexities of being an innovator among 
local government. Roberts, D.D. (Syracuse Research ~. N.Y. 
(USA)). Dec 1977. Contract EY-76-C-02-4044. 59p. Dep. S, PC 
A04/MF AO1. 

The impetus in Monroe County to recycle solid waste was 
not solely an opportunity to conserve energy, but a solid-waste 
disposal problem that escalated into an intermunicipal and intergov- 
ernmental crisis. These actions are reviewed. The concept of re- 
source recovery was accepted by a Monroe County Legislature on 
September 17, 1976 and adopted a $50.5 million program. Raytheon, 
responsible for construction supervision, estimates that the waste 
recovry plant will be ready on schedule in mid-1978. Prior to 
bonding for construction, Monroe County had reached five-year 
renewable contracts with the Reynolds Aluminum Co., Vulcan 
Metal Works, and Owens-Illinois = company to purchase all 
aluminum, iron, and glass recycled from the plant. Monroe County 
will receive the going market prices; but, if prices fall drastically, it 
is guaranteed “floor” prices on each product. However, the over- 
— proportion (66.3 percent) of the output will be refuse- 
derived fuel (RDF) which is a much more uncertain product in 
terms of quality and markets. It is still an uncertainty if the county 
will have ready markets for the RDF in the near-term future. 
(MCW) 


40618 What U.S. can learn from Sweden about conservation and 
vice versa. Energy Res. Rep.; 4: No. 7, 3-5(3 Apr 1978). 

Lee Schipper, energy specialist from Lawrence Berkeley 
Laboratory, has been based in Stockholm. During a visit to the U.S., 
he said in a Feb. 27, 1978 interview that the Swedes are dubious of 
nuclear developments, but are widely practicing energy conserva- 
tion. Their buildings are the most energy-efficient in the world. The 
buildings in Denmark are also very energy-efficient. He discussed 
co-generation and district heating in Sweden and recommends that 
district heating be developed in Minnesota. (MCW) 


40619 Twin Rivers program on energy conservation in housing: 
highlights and conclusions. Socolow, R.H. (Princeton Univ., NJ). 
Energy Build.; 1: No. 3, 207-242(Apr 1978). 
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Key results and conclusions of a five-year field study of 
residential energy use are reviewed. The multidisciplinary research 
is being undertaken in a set of nominally identical townhouses in 
Twin Rivers, New Jersey, a recently built community of standard 
construction with gas space heating, electric central air conditioning, 
and a full set of appliances. Average levels of energy consumption 
and their dependence on weather and building type have been 
established, thereby permitting detailed quantitative studies of the 
sources of remaining variability. Starting from this baseline, the level 
of change in energy consumption that followed the energy crisis in 
the autumn of 1973 was established, and two kinds of controlled 
experiments were performed; experiments where a set of modifica- 
tions (retrofits) are made to the building structure, and (2) experi- 
ments where feedback is provided to residents, on a regular basis, 
reporting their level of consumption of energy. Conclusions drawn 
from the modeling and experimentation are presented, with emphasis 
given to those results bearing directly on the character of programs 
to retrofit the national housing stock. Extensive photographs and 
graphical displays are presented. 61 referenes. 


40620 Two-thirds reduction in the space-heat requirement of a 
Twin Rivers townhouse. Sinden, F.W. (Princeton Univ., NJ). Energy 
Build.; 1: No. 3, 243-260(Apr 1978). 

A Twin Rivers townhouse received a series of retrofits more 
extensive than those deployed in previous experiments at Twin 
Rivers, and a 67% reduction in annual energy use for space heating 
resulted. The retrofits included interior window insulators of various 
designs, basement and attic insulation, and systematic attention to 
routes of air infiltraion. The 67% reduction was approximately the 
savings anticipated by a simple model, in which the second role of 
insulation in improving the retention of the non-furnace heat from 
Sun, appliances, and people appears explicitly. (In the absence of 
non-furnace heat, the savings of gas achieved would have been only 
50%.) The retrofits appear to be a financially attractive investment 
at the present price of natural gas and a 10% return on investment. 
Further retrofits are discussed. 


40621 Critical significance of attics and basements in the energy 
balance of Twin Rivers townhouses. Beyea, J.; Dutt, G.; Woteki, T. 
(Princeton Univ., NJ). Energy Build.; 1: No. 3, 261-269(Apr 1978). 

Approximately 35% of winter energy loss in Twin Rivers 
townhouses is associated with the attic, despite the presence of 9 cm 
of fiberglass insulation. Unexpected heat-transfer mechanisms bypass 
the attic insulation and strongly couple attic, basement, and house. 
As a result, a three-zone model is required for static heat-load 
calculations and the prediction of retrofit savings. Magnitudes of the 
unexpected heat-transfer rates can be inferred from attic and base- 
ment temperatures and knowledge of furnace inefficiencies. The 
model predicts the benefits to be gained by various retrofit strategies. 
Effectiveness of retrofits may be considerably enhanced by blocking 
heat transfer bypass paths to the attic. 


40622 Details of the first-round retrofits at Twin Rivers. Harrje, 
1978) (Princeton Univ., NJ). Energy Build.; 1: No. 3, 271-274(Apr 
The first-round retrofits at Twin Rivers were directed to 
isolating the attic from the living area and basement, reducing air 
flow around windows and doors, and reducing heat flow from the 
forced-air distribution system to the basement. Details of materials 
used and their placement are presented. The design of the first 
experiment is also given. These retrofits were grouped into four 
packages and were deployed in phases over a single winter in 
twenty-four instrumented townhouses of identical floor plan. 


40623 Behavioral approaches to residential energy conservation. 
Seligman, C.; Darley, J.M.; Becker, L.J. (Princeton Univ., NJ). 
Energy Build.; 1: No. 3, 325-337(Apr 1978). 

This article outlines some of the research conducted by social 
psychologists to reduce residential energy consumption. The results 
of two attitudinal surveys demonstrated that homeowners’ summer 
electricity consumption could be predicted from their energy-related 
attitudes. Personal comfort and health concerns were the best pre- 
dictors of consumption. Psychologically derived techniques to 
reduce summer electriity consumption were experimentally exam- 
ined in three separate studies. In study 1, almost daily consumption 
feedback was found to reduce electricity usage 10.5%. In study 2, 
subjects receiving frequent feedback, who were also asked to adopt a 
difficult conservation goal, reduced their electricity consumption 
13.0%. In study 3, a device that signaled homeowners when they 
could cool their houses without air conditioning by opening their 
windows led to a reduction in consumption of 15.7%. It was 
concluded that the resident can play an important role in energy 
conservation that complements engineering solutions. 


40624 Energy conservation techniques as innovations, and their 
diffusion. Darley, J.M. (Princeton Univ., NJ). Energy Build.; 1: No. 
3, 339-343(Apr 1978). 


ERA VOL. 3, NO. 17 


Many effective products, procedures, and techniques for 
achieving energy conservation have been discovered by researchers. 
This paper focuses on the conditions under which these procedures 
and techniques will be adopted voluntarily. It is suggested, first, that 
an economic incentive for the utilization of those energy-conserving 
techniques is not a sufficient condition for their adoption, and 
second, that a psychologically-based theory of the diffusion of 
innovation will identify the critical variables for promoting the 
adoption of energy-conserving products and techniques. Based on 
preliminary, small-scale observations of homeowners’ reactions to a 
complex, time-controlled thermostat, the initial parameters of a 
diffusion theory for energy innovation are suggested. 


40625 Energy optimization in industrial processes. II. Discount 
rate, inflation, and increasing cost of energy. Le Goff, P. Rev. Gen. 
Therm.; 17: No. 194, 87-103(Feb 1978). (In French). 

In part 1 of this paper, the author presented a mathematical 
model for the cost of an industrial process as a function of the energy 
degraded during the operation and of the costs of the construction 
materials, money, and time. In this part, he studies the various 
official cost-increase indices and deduces the concept of a normaliza- 
tion factor, taking into consideration the increasing cost, discount 
rate, and inflation. He then shows the influence of discount rates, 
increase of energy cost, and of the probable operating life of a 
process on the minimum value of total cost. An example of the 
calculation of total cost of an industrial installation in two countries 
with widely differing economic conditions demonstrates the useful- 
ness of this model. 


40626 Political perspectives of energy conservation. Matthoefer, 
H. (Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). pp 15-25 of Energy. The technical-scientific re- 
ports. Berlin, Germany, F.R.; Colloquium Verl. (1977). (In German) 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, Germany, F.R. (18 - 26 Sep 1976). 

The introductory lecture gives a short outline of the energy 
policy of the Federal government and the project ‘Energy Conserva- 
tion Technologies’ sponsored by the BMFT (Federal Ministry of 
Research and Technology). After this, it gives a survey, from the 
present point of view, of the energy conservation potential that can 
be technically realized, and analyzes some results of the ‘District 
Heat’ study project initiated by the BMFT. 


40627 Rational use and conservation of energy in the European 
Community. Williams, L. (Commission of the European Communi- 
ties, Brussels (Belgium). Directorate for Energy). pp 26-34 of 
Energy. The technical-scientific reports. Berlin, Germany, F.R.; 
Colloquium Verl. (1977). 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, Germany, F.R. (18 - 26 Sep 1976). 

The introduction first outlines the necessity of rational energy 
use. The related targets and the related work programme of the EC 
energy commission are sketched for the private, commercial, and the 
industrial sector as well as for the transportation sector. Further- 
more, the study gives preliminary results of the activities of the 
commission. The paper closes with suggestions for future points of 
emphasis. 


40628 Remarks of Governor Thomas P. Salmon. Alternative 
sources and energy conservation. Salmon, T.P. (State of Vermont, 
Montpelier). pp 59-64 of NESEA 76: decision making in solar 
technology. Shaw, E. (ed.). Townshend, VT; New England Solar 
Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The author, observing that the U.S. is losing the battle of 
energy independence from oil, recommends that the U.S. use less 
energy than it has in the past. He believes the U.S. can reduce its 
energy demand growth to 2 percent a year. That means more than a 
100 percent reduction in its energy growth from the years immedi- 
ately preceding the embargo. Governor Salmon lists the measures 
that must be implemented to achieve this goal. Even with the 2 
percent goal, though, significant pressure will be placed on nuclear, 
coal, and oil sources in the near term. In sum, conservation is the 
essential program to buy time. (MCW) 
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REFER ALSO TO CITATION(S) 39011, 39228, 40513, 40518, 
40520, 40523, 40525, 40606, 40657, 40661, 40663, 40665, 40668, 
40669, 40677, 40685, 40697, 40766, 40768 
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40629 (BNL—23300) Outline of a study of the energy needs, 
uses, and resources of developing countries and the implications for 
AID programs. (Brookhaven National Lab., Upton, N.Y. (USA)). 24 
Aug 1977. Contract EY-76-C-02-0016. 9p. Dep. NTIS, PC A02/MF 
AOl. 

A study is outlined that will satisfy the requirement in the 
International Development and Food Assistance Act of 1977 for the 
President to carry out "studies to identify the energy needs, uses, and 
resources that exist in developing countries.’’ The study also consid- 
ers those policies and programs in the energy area that can most 
effectively carry out the intent of the Act and the overall mandate of 
the Agency for International Development (AID). 


40630 (CONF-770136—, pp 7p, Section 1, Paper 1) Changing 
energy outlook. Berman, S.M. (Ford, Bacon, and Davis, Inc., Arling- 
ton, VA). 1977. 

From Coal production, use and financing conference; Wash- 
ington, DC, USA (25 Jan 1977). 

In Conference on coal production, use, and financing. 

The estimates of energy demand in the USA for 1985 were 
117 quads in 1972, were reduced to 103-4 quads in 1974-5 and in 1976 
to 90-100 quads. The major downward revisions in oil reflect oil 
price increases and in the case of natural gas supply problems. 
Energy conservation has not had a significant overall effect. Because 
of the shortage of natural gas, some industrial companies have gone 
to other energy sources, but conversions have so far been mostly to 
oil (66 percent) with 16 percent to coal and 17 percent to electricity. 
Public policy may change this result by deregulation of natural gas 
or mandatory coal conversions; however, Clean Air Act modifica- 
tions are critical with respect to the greater utilization of coal. 
(LTN) 


40631 (DOE/PE—0003) National energy plan: oil and gas 
supply. (Executive Office of the President, Washington, D.C. (USA). 
Energy Policy and Planning). 15 Jul 1977. 69p. Dep. NTIS, MF 
AOl. 


Portions of document are illegible. 

Objectives of the NEP are to reduce oil imports immediately 
and to keep them sufficiently low until essentially inexhaustible 
sources of energy are available. In 1985 without the Plan, oil — 
are projected to be 11.5 million barrels per day (MMB/D); 
addition, gas imports are projected to be 1.2 million barrels of oil 
equivalent per day (MMBOE/D). With the Plan, however, 1985 oil 
imports are estimated to decrease by 4.5 MMB/D and gas imports 
by 0.6 MMBOE/D. Additional conservation would be required to 
meet the Plan's siated goal of 6 MMB/D of oil imports by 1985. This 
document explains the basis for these projections and provides 
detailed information about the oil and natural gas production policies 
incorporated in the Plan. First, the U.S. oil and natural gas fuel 
balance in 1985, with and without the Plan, is shown. This is 
accompanied by an explanation of the provisions of the Plan which 
account for oil and gas savings in 1985. In turn, these balances are 
presented for the years preceeding 1985. Next, the effects of oil and 
gas production policies on production, wellhead prices, producer 
revenues and profits, and retail oil and gas prices are described. 
Finally, the methodology used to project domestic oil and gas 
production is explained. 


40632 (EMD—?78-35) Better planning needed to deal with shift- 
ing regional energy demand. (General Accounting Office, Washing- 
ton, D.C. (USA)). 22 Feb 1978. 37p. Accounting Office, Washing- 
ton, DC. 

Recent shifts in population, industry, and energy demand 
among the regions of the nation have intensified energy problems in 
some areas and created enhanced opportunities to conserve energy. 
Detailed analyses and careful planning are needed so that actions can 
be taken to ease these problems and take advantage of the special 
Opportunities to conserve energy created by the shifts. This report 
reviews Federal, State, and private efforts to assess and plan for the 
energy implications associated with population shifts and identifies 
areas where better planning is needed. 


40633 (IIASA-RR—76-14) Energy/environment management: 
application of decision analysis. Buehring, W.A.; Foell, W.K.; 
Keeney, R.L. (International Inst. for Applied Systems Analysis, 
Laxenburg (Austria)). May 1976. 32p. Dep. NTIS (US Sales Only), 
PC A03/MF AOl. 

A procedure is presented for coping with the complexities of 
energy/environment decision processes. A convenient framework 
based on multiattribute decision analysis was developed to help a 
decision maker evaluate energy/environment alternatives in terms of 
the degree to which each of a set of objectives is met. The resulting 
composite environmental impact model links a preference model 
with a descriptive environmental impact model. The preference 
model allows one to evaluate alternative strategies by formally 
incorporating the decision maker's utilities (i.e. preferences) with the 
quantified environmental impacts (supplied by the descriptive impact 
model), the unquantified effects, and the conventional costs. Utility 
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assessments were performed for individuals in the Rhone-Alpes 
region of France, the German Democratic Republic, and the state of 
Wisconsin in the U.S.A. The benefits of process and its implementa- 
tion appear significant. 


40634 (ISS-L—77/11) Considerations on long-term energy pros- 
pects in Italy. Campos Venuti, G.; Frullani, S.; Tabet, E.; Vecchia, 
P. (Istituto Superiore di Sanita, Rome (Italy)). 7 Nov 1977. 20p. Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

The different implications of alternative energy sources (nu- 
clear, fusion, and solar) for Italy are discussed from the environmen- 
tal, economic, and political viewpoint. Natural limits to the increase 
of energy production and some energy conservation measures are 
also considered. 


40635 (M—75-202) Conventional energy demand projection for 
New England. Chan, D.C.W.; Dickinson, L.B.; Mead, K.C. (Mitre 
Corp., Bedford, Mass. (USA)). Jan 1975. 40p. Corp., Bedford, MA. 

This document provides historical data on energy consump- 
tion in New England and a projection of energy consumption 
through 1990. The results are presented as flow diagrams showing 
the flow of fuels into electric generation, consumption sectors (resi- 
dential/commercial, industrial, and transportation), and end uses 
(space heating, transportation, and other). The results are based on 
the well-known energy projections made by the New England 
Energy Policy Staff (NEEPS), an arm of the New England Regional 
Commission. Besides presenting and explaining the NEEPS projec- 
tions, the key assumptions upon which the projections were made, 
including important additional assumptions made by MITRE in 
producing the flow diagrams, are presented. Finally, those assump- 
tions that appear most uncertain in the light of current events are 
identified. 


40636 (NP—22996) Texas energy: flows, forecasts, and policy 
implications, (Texas Univ., Houston (USA)). [nd]. 53p. of Houston, 
TX. 


The report is essentially on Texas energy supply and demand. 
It contains surveys of the historical and forecasted energy flows 
which show the complexity and magnitude of the energy problems 
that Texas must solve. The various sources of energy—oil, gas, coal, 
hydroelectric, and electrical— are shown in multicolored fold-outs 
as historic flows for 1960 and 1970, and as projected flows for 1980, 
1985, and a variation for 1985 assuming some significant increase in 
the use of Texas lignite. The five flow charts give the trends in 
supply and demand, the form of energy used, any conversion in use, 
the end use, and the amount of energy lost in the processes. The role 
of Texas as both a producer and consumer of energy is summarized. 
Texas oilmen drill more than 25 percent of the wells in the U.S. and 
produce about one-third of the oil and gas in the U.S. Texas has 
about 27 percent of the nation’s refining capacity, and that percent- 
age will probably increase in the next few years. Presently, more 
than one out of every four gallons of U.S. major oil products is made 
in Texas refineries. An overwhelming proportion of the nation’s 
petrochemical industry is Texas-based: 36 percent of the carbon 
black, 54 percent of the propylene, 67 percent of the methanol, and 
87 percent of the butadiene capacities. A large number of important 
industries have been drawn to Texas because of the availability of 
petroleum by-products for fuel and feedstocks. Energy industries— 
not transportation, as in most other states—account for the largest 
single block of energy demand. (MCW) 


40637 (NP—23074) Projections of Northern Great Plains coal 
mining and energy conversion development, 1975 to 2000 A.D. Sum- 
mary volume. Power, T.M.; Duffield, J.W.; McBride, J.R.; Stroup, 
R.L.; Wheeling, T.D.; Tomlinson, W.D.; Thurman, W.J.; Silverman, 
A.J. (Montana Univ., Missoula (USA). Coal Demand Study Team). 
May 1976. 50p. TIC. 

The Montana University Coal Demand Study attempts to do 
three things: Present a systematic way to evaluate what will influ- 
ence Northern Great Plain (NGP) coal development; indicate the 
key “swing variables determining development; and establish how, 
quantitatively, the level of development will vary if these variables 
change. The result is a projection that should remain true even 
through future changes in political or economic conditions, for such 
changes will simply shift the projection in a quantitatively specified 
way to different levels. This study is a first, fairly limited attempt to 
meet the above objectives. All the individual determinants of the 
demand for NGP coal have not been studied in equal depth. 
Throughout we have tried to indicate both the Study’s limitations 
and the research that further refinement would require. Two prima- 
ry sources of demand for NGP coal are analyzed—coal-fired electric 
generation and gasification of coal into synthetic natural gas. A 
variety of projections are presented, each dependent upon a — 
lar set of assumptions. These projections are compared with each 
other and with previous projections—in particular those made by the 
Northern Great Plains Resources Program and the Federal Energy 
Administration's Project Independence Report. Finally, the differ- 
ences among the various projections are critically analyzed. 
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40638 (ORAU/IEA—78-3(O)) Energy in : today 
and tomorrow. Barkenbus, J.N. (Institute for Energy Analysis, Oak 
Ridge, Tenn. (USA)). Apr 1978. Contract EY-76-C-05-0033. 35p. 
Dep. NTIS, PC A03/MF AOl1. 

The current fossil-fuel era, from an institutional perspective, 
differs substantially from the previous century's wood-based energy 
system: large institutions are now responsible for satisfying the 
consumer's energy needs; long distances often separate resource 
exploitation from resource consumption; and governments now play 
major roles in effecting the movement and sale of energy. Though 
fossil fuels have presented man with an unprecedented energy sur- 
plus, the finite nature of these resources has created a precarious 
network of global energy trade and led to serious vulnerabilities 
within the industrial nations. Future energy systems, based upon 
nuclear and solar technologies, will make use of fuels which, unlike 
fossil fuels, are abundant and ubiquitous. An energy future free from 
the limitations and vulnerabilities associated with the fossil-fuel era is 
envisioned. For numerous reasons, however, utilization of these 
technologies—over the next half century or so—will require interac- 
tion among nations. As a consequence, energy interdependence, 
rather than national energy independence, is likely to predominate 
well into the twenty-first century. 50 footnotes. 


40639 (ORNL/CON—15) Commercial demand for energy: a 
disaggregated approach. Jackson, J.R.; Cohn, S.; Cope, J.; Johnson, 
W.S. (Oak Ridge National Lab., Tenn. (USA)). Apr 1978. Contract 
W-7405-ENG-26. 69p. Dep. NTIS, PC A04/MF AO1. 

This report describes the structure and forecasting accuracy 
of a disaggregated model of commercial energy use recently devel- 
oped at Oak Ridge National Laboratory. The model forecasts annual 
commercial energy use by ten building types, five end uses, and four 
fuel types. Both economic (utilization rate, fuel choice, capital- 
energy substitution) and technological factors (equipment efficiency, 
thermal characteristics of buildings) are explicitly represented in the 
model. Model parameters are derived from engineering and econo- 
metric analysis. The model is then validated by simulating commer- 
cial energy use over the 1970—1975 time period. The model per- 
forms well both with respect to size of forecast error and ability to 
predict turning points. The model is then used to evaluate the 
energy-use implications of national commercial buildings standards 
based on the ASHRAE 90-75 recommendations. 10 figs., 12 tables, 
14 refs. 


40640 (PNL—2410) Analysis of Federal incentives used to stimu- 
late energy production: an executive summary. Cone, B.W.; Brench- 
ley, D.L.; Brix, V.L. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Mar 1978. Contract EY-76-C-06-1830. 15p. Dep. 
NTIS, PC A02/MF AOl1. 

This research analyzes past and present Federal incentives to 
production of various energy sources and therby assist the Division 
of Solar Energy, Energy Research and Development Administra- 
tion, in the study and recommendation of Federal incentives for the 
development of solar energy. The research was divided into five 
parts: a survey of current thought about incentives for solar energy 
production; the theoretical approach to analyzing and characterizing 
incentives; a generic view of the energy incentive-creating landscape 
for 1976; analysis of the major energy sources (nuclear, hydro, coal, 
oil, and gas) along their trajectories from exploration to waste 
management, including their costs in 1976 dollars; and insights into 
potential incentives for solar policy. Economic, political, organiza- 
tional, and legal viewpoints were considered in formulating the 
typology of incentives. 


40641 Energy options for the Third World. Reddy, A.K.N. 
(Indian Inst. of Science, Bangalore). Bull. At. Sci; 34: No. 5, 28- 
33(May 1978). 

Results of an energy input-output matrix applied to an Indian 
village of 500 indicate that small-scale, efficient energy options are 
more appropriate than Western urban-industrial technology. The 
main energy inputs are human (including children) and bullock 
labor, oil, coal, and electricity. Outputs are agricultural, domestic 
tasks, simple manufacturing, and transportation. The energy-supply 
systems are generally noncommercial and are inadequate to meet 
basic needs. As villages become less able to meet their own needs 
and increase their dependence on energy imports, they also sacrifice 
part of their control to others. Third-world countries are seen to be 
destroying the ecological systems that have previously supported 
their self-sufficiency. Because of energy policy usually trickling 
down from urban areas, which are often unwilling to pay the added 
costs of delivery to rural areas, the centralized option cannot reduce 
village drudgery or improve productivity. Creative soft technology 
can enhance the productivity of humans and bullocks and still retain 
the social and ecological systems that have been developed. Some 
— needs to be included in the mix of renewable sources, 

jowever. 
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40642 Brazil: options and current outlook. Goldemberg, 
J. (Univ., Sao Paulo, Brazil). Science; 200: No. 4338, 158-164(14 Apr 
1978). 

Brazil's energy options and current outlook are examined, and 
a summary of known reserves of fossil and renewable energy re- 
sources is given. Brazil has abundant renewable energy resources but 
very modest reserves of fossil fuels. Consequently, the emphasis in 
the future will have to be on the utilization of solar energy, hydro- 
electric power, and biomass in a program designed to preserve local 
traditions and culture. 


40643 Energy options and strategies for Western Europe. Hae- 
fele, W.; Sassin, W. (International Inst. for Applied Systems Analy- 
sis, Laxenburg, Austria). Science; 200: No. 4338, 164-167(14 Apr 
1978). 


Western Europe, now largely dependent on oil imports, has 
to prepare for strong competition for oil and energy imports in 
general before the year 2000. The more unlikely it is for Western 
Europe to secure from outside rich supplies of coal or uranium at 
readily acceptable economic and political conditions, the more seri- 
ous this competition becomes. Even exceptionally low projections of 
economic growth and optimistic assumptions about energy conserva- 
tion urgently call for vigorous and simultaneous development of 
indigenous coal and nuclear sources, including the breeder. Long- 
term contracts for the possession and deployment of foreign oil, gas, 
and coal deposits are mandatory and should be negotiated in view of 
the possible aggravation of north-south confrontation. 


40644 Modeling residential demand for natural gas as a function 
of the coldness of the month. Mayer, L.S.; Benjamini, Y. (Princeton 
Univ., NJ). Energy Build.; 1: No. 3, 301-312(Apr 1978). 

A simple two-parameter model of the monthly demand for 
natural gas for space heating is developed. First, a simple indicator 
of the coldness of the month labeled "modified degree days” is 
presented. Both aggregate monthly demand and monthly demand for 
a single unit are modeled as a function of this indicator. The model 
has two parameters, a reference temperature which reflects the 
internal temperature and free heat contribution and a slope param- 
eter which reflects the thermal behavior of the dwelling. Variation 
in these two parameters is related to characteristics of the dwelling. 
Finally, the effect of the onset of the energy crisis on the two 
parameters is assessed. 


40645 Energy supplies: a look ahead. Searl, M. EPRI J.; 3: No. 
3, 6-10(Apr 1978). 

A study of energy supplies indicates that policy decisions 
rather than resource depletion or extraction problems are responsible 
for higher fuel prices and spot shortages. Hidden assumptions about 
constraints on energy development routinely lower resource esti- 
mates and keep some discoveries from being counted. A true re- 
source assessment needs to be made independently of economic and 
political bias in order to allow realistic projections beyond the year 
2000. Once the actual extent of reserves is known, constraints can be 
assessed and dealt with separately. Primary energy supply projec- 
tions for petroleum liquids, coal, and uranium are reported and 
found to support a favorable projection for electric power supplies. 
While the US. goal to reach energy self-sufficiency has had discour- 
aging results, worldwide energy supply estimates have been growing 
fast enough to meet demand. Policies that limit energy development 
will be responsible for a shortage of energy during the remainder of 
the century. 


40646 Reflections on the energy wars. Weinberg, A.M. (Oak 
Ridge Associated Universities, TN). Am. Sci; 66: No. 2, 153- 
158(1978). 

Some of the scientific-philosophic issues underlying the 
debate over solar and nuclear energy, centralized and decentralized 
systems, and electrical and nonelectrical energy, are analyzed. It is 
suggested that in some intermediate position lies hope for an ade- 
quate supply of energy in the future. The thermodynamics of some 
energy systems are discussed to point out that thermodynamic 
considerations alone cannot be a solid basis for establishing energy 
policy. There are a host of other complex and interrelated factors 
environment, economics, time, reliability, and resilience that demand 
consideration. To wage a war now to dictate the shape of the future 
while facing the many economic, technological, and social uncer- 
tainties is described as dangerous by the author. (MCW) 


40647 Energy: the future constraint. Males, R.H. (Electric 
Power Research Inst., Palo Alto, CA). Electr. Perspect.; No. 78/2, 
15-18(1978). 

Efforts to devise an appropriate energy policy and procedure 
have resulted in confusion and debate between those with easy 
solutions and those who can see no answers. There is general 
agreement in the need for conservation, energy efficiency, alterna- 
tive sources, and a concern for ecological and social costs of energy 
consumption. While some studies indicate a need to increase generat- 
ing Capacity, present policies stress conservation and regulation on 
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the grounds that any excess supplies will be consumed. The risks of 
policies that avoid the possibility of oversupply are difficult to 
quantify, but the consequences of inadequate supplies will be a 
greater dependence on imports, rationing, or higher prices. 


Looking at the energy picture. Kotze, D.D.J. (Depart- 
ment of Planning and the Environment, Pretoria (South Africa)). S. 
Afr. Min. Eng. J.; 88: No. 4134, 55, 57, S9(Nov 1977). 

The growing imbalance between the world energy supply 
and demand is developing and must lead to a real energy crisis. In 
1972 an Energy Section was established in the Department of 
Planning and the Environment. This paper analyses the elements of 
the energy situation and makes recommendations. 


40649 What is the energy problem. Lubbock, E.R. pp 4-12 of 
Nuclear power and the energy future. A Royal Institution forum. 
London; Symposium Press (1977). 

From Forum on nuclear power and the energy future; 
London, UK (11 Oct 1977). 

See CONF-7710122—. 

The energy problem is examined in the light of world and UK 
energy resources, present rates of usage and projections of future 
requirements. Social, economic, environmental and political aspects 
are considered. 


40650 Unterrichtung des Parlaments ueber Untersuchungen zu 
den Weltenergievorraeten und den Weltenergiemaerkten. Antwort der 
Bundesregierung. (Information of the Parliament on investigations 
concerning the world energy reserves and the world energy markets. 
Answer by the Federal government). Bonn, Germany, F.R.; Heger 
(1977). 3p. (In German). 

Some 60% of the energy requirement of the Federal Republic 
of Germany must be met by imports. Events in the world energy 
markets, estimates of developments and reserves are therefore of 
decisive importance for the energy supply of the Federal Republic. 
For this reason, the Federal Government very carefully takes into 
account all international information available to it, including studies 
and expert opinions. The 1977 OECD report entitled ‘World Energy 
Outlook,’ and the 1977 WAES study ‘Energy: Global Prospects 
1985-2000,’ and the study by the Bundesanstalt fuer Geowissenschaf- 
ten und Rohstoffe (Federal Institute of Geosciences and Raw Mate- 
rials) on ‘The Future Development of the Energy Requirements and 
Ways to Meet It - Perspectives up to the Year 2000 - Section III: 
Raw Material Reserves,’ which was published in German in 1976, 
have meanwhile been publicized, the latter study also in the ‘'Ums- 
chau in Wissenschaft und Technik’ (issue 15, 1977) periodical. The 
papers read at a symposium organized by the above institute in the 
fall of last year on specific topics of energy supply will soon be 
published by Schweizerbart’sche Verlagsbuchhandlung of Stuttgart. 


40651 Telec ications and transportation energy demand: 
opportunities and caveats. Friedman, K.M. (ERDA, Off of Conserv, 
Plann and Policy, Washington, DC). Energy Commun.; 3: No. 6, 555- 
600(1977). 

This paper discusses the possibilities of reducing travel needs 
and thereby increasing potential energy savings by substitution of 
telecommunication alternatives. Telecommunications can be a surro- 
gate for travel mobility substituting electronic for physical "pres- 
ence”. Some of the present and future telecommunications uses and 
alternatives are tabulated. These include electronc offices in the 
home, electronic education, banking, shopping, voting, polling, 
remote video job interviewing, consumer information retrieval ser- 
vices, telediagnosis, and pay television. 33 refs. 





40652 Future energy production systems. Heat and mass transfer 
processes. Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washington, 
DC; Hemisphere Publishing Corp. (1976). 388p. (NP—21988). 

This is Vol I of two volumes that grew out of the lectures and 
papers presented at the seminar of the International Centre for Heat 
and Mass Transfer and held at Dubrovnik, Yugoslavia, Aug 25 to 30, 
1975. A separate abstract was prepared for each of 32 papers 
included under the following main topics: Future of Energy; Solar 
Energy Production; and Nuclear Energy Production. 


40653 Energy and the oneness of the world. Hickel, W.J. pp 9-13 
of Future energy production systems. Heat and mass transfer proc- 
esses. Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; 
Hemisphere Publishing Corp. (1976). 

The former Secretary of the Interior and Governor of Alaska 
points out that energy, economies, and the environment are insepara- 
ble--and that the most important of the three is energy. He adds that 
no nation will be able to increase its standard of living without a 
commensurate increase in its energy supply--that ‘the economics of 
nations live or die on the availability of energy.” Pointing out that 
energy is no less important to the environment--and decrying the 
actions of those that lobby against the production of energy in the 
name of protecting the environment--Mr. Hickel says "the true 
environmentalist is a man who understands the goodness of nature, 
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the rawness of nature, that nature can help, and that nature can 
destroy--..after all, nature herself is a pollutor, perhaps the worst 
pollutor of all, in the ravaging of floods, in the terror of the tidal 
wave and hurricane wind, the explosion of volcanoes--that's all the 
environment.” Pointing out that nature has a way of healing its mass 
upheavals, Mr. Hickel says this does not mean that man should 
abuse--but it does mean that man should not hesitate to use. Further 
pointing out that we must rely on fossil fuel to provide our energy 
needs to the end of this century--while renewable sources are being 
developed--he suggests that the Arctic will provide a major part of 
the resources man needs; that this forgotten area of about ten million 
square miles can and must provide the fossil fuels, but cautions that 
these fuels are much too valuable to be used in the present manner, 
and the alternative sources should be sought diligently and expedi- 
tiously. 


40654 Perspectives for world energy production. Denton, J.C. 
(American Technological Univ., Killeen, TX). pp 15-26 of Future 
energy production systems. Heat and mass transfer processes. 
Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; 
Hemisphere Publishing Corp. (1976). 

The objective of this paper is to attempt to place the world’s 
energy production into perspective by considering the world use of 
energy, the world’s energy sources, and energy production systems. 
The world use of energy is traced from the time of prehistoric man 
through the present time and projected into the future to the year 
2000. A limited survey of the world’s energy source forms is 
presented, and the conclusion drawn is that energy resources are 
plentiful and equal to the task of fulfilling mankind's needs. The 
question then is one of the future energy-production systems and 
their impacts on the earth’s environment. The desirable features of 
future energy production systems are to (1) use high-quality thermal 
energy sources, (2) use non-thermal energy-driven conversion sys- 
tems, and (3) preserve the quality of energy as much as possible 
during physical transport. 18 references. 


40655 Environment and energy production after the year 2000. 
Gibrat, R. pp 27-42 of Future energy production systems. Heat and 
mass transfer processes. Volume I. Denton, J.C.; Afgan, N.H. (eds.). 
Washington, DC; Hemisphere Publishing Corp. (1976). 

Options in energy matters in the 21st century are delineated. 
The author feels breeding and hydrogen (produced from water via 
nuclear heat) will allow establishment of an “all nuclear” solution for 
the year 2000, which will satisfactorily solve resource and depen- 
dence problems and deliver us from the yoke of fossil fuels. In case 
of failure or delay, the "long-term solutions” such as solar energy, 
geothermal energy, and especially nuclear fusion, should be ready if 
sufficient effort is made. Among the difficulties, it is pointed out that, 
technically, the issue is not simply substituting one fuel for another; 
but our domestic life and all our industrial structures will be slowly 
modified. Next, the problems facing man himself, are formidable as 
he takes on the problems coincident with a breeder economy-- 
transport and handling of plutonium and storage of wastes for 
hundreds, perhaps thousands of years. Finally, the meteorologial 
problems, with the earth dwindling to the size of man must be 
considered--the question of micro climates can limit the power that 
can be installed on a given site for any of the energy solutions, and 
thus set a maximum to our economic growth. Mr. Gibrat concludes: 
(1) thirty years from now discoveries that are absolutely unforeseen 
and not taken into consideration will certainly come about, but (2) 
with the extraordinary inertia of new energy solutions, these discov- 
eries will have little influence on the first years of the 21st century. 


40656 Our vote for energy. Ross, B. (Heartwood Heat, Glen- 
ford, NY). pp 53-57 of NESEA 76: decision making in solar technol- 
ogy. Shaw, E. (ed.). Townshend, VT; New England Solar Energy 
Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

This paper attempts to outline the basic energy situation, 
including the major options that have been put forth and what is 
needed to bring those options to fruition. Energy conservation is felt 
to be the simplest and most easily implemented means of relieving 
both current and long-term energy shortages. Enhanced recovery of 
fossil fuels and nuclear-fission development are recommended. 
Direct solar heating and cooling, wind, wood, and geothermal 
energy offer long-term solutions, while hydrogen generation and 
nuclear fusion offer unlimited potential. 
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REFER ALSO TO CITATION(S) 38985, 40509, 40515, 40521, 
40522, 40537, 40561, 40562, 40567, 40574, 40602, 40606, 40626, 
40630, 40640, 40643, 40645, 40647, 40766, 40768, 40790, 40813 
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40657 (CONF-770155—, pp 6.1-6.11) World energy policy. 
Thring, M.W. (Queen Mary Coll” London). 1977. 

From Symposium on the prospects for power from currently 
unconventional energy sources; Southampton, UK (6 Jan 1977). 

In Potential for power. 

In an attempt to formulate energy policies, countries have 
instigated short-term solutions, mostly leading to disaster. Among 
the examples of such short term dilemmas one can list are: the 
attempt in the U.S. to avoid air pollution from vehicles which lead 
to a 20% increase in fuel consumption; the dilemma of censorship 
and corrupting literature; the dilemma of arms escalation and de- 
fense; and the dilemma of inflation, unemployment, and bankruptcy. 
In many parts of the world the people are in grave danger of 
experiencing one of the four disasters. This would result in: famine 
and pestilence killing millions instead of just thousands as at present; 
World War 3 with the unrestricted use of nuclear, chemical and 
biological weapons; breakdown of law and order through crime, 
violence, muggings, hijackings and random bombing to the point 
where the ordinary citizen has to go around armed and is prepared 
to shoot his neighbor in self defense; or an 1984 situation in which 
‘big brother’ allow no one any freedom of thought, word or action, 
so that life has no joy in it (zero quality of life) and people don’t care 
whether they are alive or dead; the author says. The author then 
reviews statistics pointing out the imbalance of energy consumption 
by various countries and concludes that this vast gap in standard of 
living between countries must essentially vanish if the tension lead- 
ing to World War 3 are to be avoided. With 7,000 million population 
forecast for the first decade of the 21st century, the author lays out 2 
essential conditions for a decent world:(1) energy consumption per 
capita in rich countries must decrease to around the present world 
average of 1.8 TCE and poor countries will have to increase to that 
figure; and (2) only those energy conversion processes should exist 
that can be constructed to satisfy the needs of the populace within 
the limited capital resources of the earth. He then shows how these 
conditions may be satisfied. (MCW) 


40658 (LBL—5236, pp 31-52) Status report on legislation before 
Congress. Laughlin, T. May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The final version of legislation for an Energy Extension 


Service, as passed by Congress, is presented. (LCL) 


40659 (LBL—5236, pp 7-10) Need for a coordinated national 
energy extension service. Thornton, R. May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

Action in the U.S. Congress to establish and implement an 
Energy Extension Service (EES) is reviewed. Congressional bill 
H.R.11091 which would establish the ESS with ERDA was intro- 
duced in 1975, committee hearings have been held, and limited 
funding is available. (LCL) 


40660 (LBL—5236, pp 11-15) What is agricultural extension and 
how might its experience relate to an Energy Extension Service. 
Doering, O.C. III. (Purdue Univ., Lafayette, IN). May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The Cooperative Extension Service was created by legislation 
in 1914 to promote technology transfer to farmers by providing 
information and programs on improvements in equipment, resources, 
and methods for agricultural use. The operation of the Cooperative 
Extension Service is examined and the characteristics of this oper- 
ation which might be applicable to the Energy Extension Service are 
discussed. (LCL) 


40661 (NP—23196, pp A.1-A.6) Fallacies of a national energy 
program: an overview of our energy situation. Anderson, R.J. 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 

The United States is draining the last of its petroleum and 
natural gas at a rate that will finish them off in two decades or less, 
thus increasing its dependence on foreign sources. The eventualities 
range from embargoes to political or economic blackmail. The 
potential supplies of natural gas and oil are noted along with the 
contribution of coal, hydroelectric power, nuclear, solar, and geo- 
thermal will make. (MCW) 


40662 (NP—23196, pp CH.1-CH.9) Politics of energy planning. 
Nodiff, M.J. 1978. 

In Integrated Community Energy Systems planning: state-of- 
the-art report. 
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Some observations in Washington about energy planning are 
examined. First, there is absolute faith in technology. This direction 
leads us to concentrate on developing and utilizing America’s deplet- 
able energy resources, a direction that some refer to as “drain 
America first,” or “strength through exhaustion.”” A second observa- 
tion is the consensus that the big growth area must be in electricity. 
This belief holds that electrical generation will be the beneficiary of 
gas and oil shortages and price increases, and that the industrial, 
commercial, and residential sectors will increasingly convert to 
electricity. By continuing present trends, this future would entail 
heavy emphasis on centralized generation and distribution systems— 
highly expensive and highly inefficient. Third, energy conservation 
and alternative energy forms are not taken very seriously in Wash- 
ington. With little commitment to these approaches, and with great 
attention to the production of more energy, there will be little 
incentive for the average American or the average community to 
pursue efforts to reduce inefficient applications of energy. The 
energy policy emerging from Washington has some serious long- 
range implications for us—implications that are political, economic, 
and social in nature. The author discusses the implications of con- 
tinuing a heavy and sole reliance on centralized energy and then 
presents some alternatives that are capable of allowing us to mitigate 
and avoid the full impact of the consequences of centralized power. 
(MCW) 


40663 (NP—23219) Integrating policy analysis. Northwest 
Energy Policy Project Study Module VII. Final report. (Charles 
River Associates, Inc., Cambridge, Mass. (USA)). 1978. 455p. NTIS. 

A study of the energy economy of the Pacific Northwest was 
undertaken. A major goal of the Project was to identify policy 
options available to governors and legislatures in the region and to 
assess the likely impacts of alternative policies on future patterns of 
energy consumption and production in relation to other factors. The 
policy challenges facing the region stem from changes in supply 
conditions of electricity, gas, and oil. Chapter 1 discusses the pat- 
terns of energy supply use in the region over the past two decades 
and identifies the alles that have begun to occur in the Pacific 
Northwest's energy economy during the 1970s. Chapter 2 discusses 
the implications of these changes for regional energy policy and 
identifies the key policy issues facing the region. Chapter 3 presents 
alternative forecasts of future energy demand and supply. Impacts 
on households and industry of higher energy prices are also ana- 
lyzed. Chapter 4 presents a profile of the region's environment, and 
discusses how future energy growth and environmental protection 
policies are likely to affect the environment. Chapter 5 analyzes the 
potential for energy conservation and evaluates alternative regional 
conservation policies. Chapter 6 examines several policy issues per- 
taining to energy supply. Chapter 7 summarizes the key findings 
with respect to regional energy policy and poses the critical choices 
with respect to growth, conservation, and the environment that will 
face the region over the rest of the century. 


40664 (PB—273446) A need for balance: Montana energy and 
growth policies. (Montana Energy Advisory Council, Helena 
(USA)). Jan 1977. 56p. NTIS PC A04/MF AO1. 

This report discusses Montana energy policy. Topic areas 
covered include energy conservation, public participation, energy 
data and analysis, siting of energy facilities, energy transportation, 
energy extraction, and conversion. A Montana growth policy is also 
discussed. 


40665 Secretary of Energy looks at the National Energy Plan. 
Energy (Stamford, Conn.); No. Special issue, 4-6(1978). 

Adapted from remarks by James R. Schlesinger, Secretary of 
Energy before the Conference Board, New York City, December 7, 
1977 and the AFL-CIO Convention, Los Angeles, California, De- 
cember 9, 1977. 

Secretary Schlesinger gives an overview of the chronic 
energy problems and emphasizes the need to take serious action to 
deal with both short- and long-term needs. The principal initiative 
must be a shift away from gas and oil to coal by stationary facilities, 
with financial incentives granted. Short-run changes will see more 
industries shifting to electricity, with fluidized-bed combustors and 
low-Btu gasifiers taking a larger share in the 1980s. Market anticipa- 
tion of future energy conditions is one of the goals of the National 
Energy Plan (NEP) that will allow time to adjust the economy for 
appropriate capital investments. Unless the U.S. takes advantage of 
this opportunity, there will be massive unemployment and inflation. 
NEP incentives include tax credits to help maintain the employment 
opportunities that are necessary for a free economy. 


40666 Georgia way: an alternative to detailed Federal surface- 
mining and land-reclamation legislation. Darby, S. pp 117-121 of 
Proceedings of the Council of Economics. New York; American 
Inst. of Mining, Metallurgical, and Petroleum Engineers, Inc. (1977). 
From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 
See CONF-770312—P3. 
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Surface mining and land reclamation programs are influenced 
by many variables, and these primarily determine mineral policies of 
a particular state or region. The author identifies various factors that 
can influence the quality of surface-mined land-reclamation pro- 
_ and illustrates the desirability of developing, by Congress, 

exible, nonrestrictive Federal legislation on this subject. The article 
questions the need for several different Federal laws to regulate the 
various types of surface mining when this can be accomplished with 
one broad, flexible overall act. An alternate approach for drafting 
surface-mining and land-reclamation legislation, as stated in House 
Bill 2 and Senate Bill 7, is suggested. Assistance is requested to help 
inform the nation’s lawmakers of the need for flexible Federal 
surface-mining legislation so that mineral producers and reclamation- 
program managers may be given the independence and leeway 
needed to effectively manage their areas of responsibility. 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 38728, 40511, 40550, 40563 


40667 Arab cooperation in the synthetic rubber industry. 
Borham, M. (Organization of Arab Petroleum Exporting Countries, 
Kuwait). OAPEC News Bull.; 4: No. 4, 10-18(Apr 1978). 

Based on a paper delivered to the Tenth Arab Petroleum 
Congress, held Jan. 16—22 in Tripoli, Libyan Jamahiriya. 

An Arab synthetic rubber industry, lacking adequate invest- 
ment capital prior to 1973, has not yet been started even though 
present capital, manpower, and raw materials are now available. A 
1974 study by the Industrial Development Center for Arab States 
indicates that, even with production of synthetic rubber, the Arab 
countries will need to import 84,000 of the 270,000 tons that will be 
consumed in 1980. With prices of synthetic rubber expected to rise 
rapidly, the Arab countries could establish an industry for export in 
exchange for imported commodities. The Organization of Arab 
Petroleum Exporting Countries (OQAPEC) could be called on to 
coordinate an Arab Synthetic Rubber Industry that would pool 
production and capital resources, permit economies of scale, and 
allow an Arab common market and export industry in this commod- 
ity. Estimates of rubber consumption, production, imports, exports, 
and prices are summarized in tables. 7 references. 


COAL 


REFER ALSO TO CITATION(S) 38751, 38845, 38854, 38983, 
39009, 39010, 39031, 39985, 40556, 40637, 40701 


40668 (BNL—50771) Study of potential coal utilization, 1985— 
2000. Gunwaldsen, D.; Bhagat, N.; Beller, M. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Dec 1977. Contract EY-76-C-02-0016. 
194p. Dep. NTIS, PC A09/MF AOl1. 

Growing energy requirements beyond 1985 will require con- 
tinued expansion of coal use and will impose a considerable strain on 
the mining and transportation industries. National projections tend to 
obscure the reality that the impacts of this expansion will not be 
borne equally throughout the nation, but will fall heavily on the 
coal-producing regions, particularly on those in the west. The Fed- 
eral government's policy to develop a commercial synthetic fuels 
industry may result in a new and growing coal market during this 
period, as well. To examine these factors, regional supplies and 
demands for coal, oil, and natural gas were estimated for 1985 and 
2000. National coal supplies of 1018 million tons in 1985 (consistent 
with FEA’s 1976 National Energy Outlook) and 1836 million tons in 
2000 were employed in this analysis. In order to estimate transporta- 
tion and consumption patterns for these supplies, a substantial data 
base was assembled estimating interregional energy-transportation 
costs. Delivered energy costs were then estimated regionally by 
combining the wellhead or mine-mouth costs of the fuel resource 
with these transportation charges. Coal transportation and use pat- 
terns for electric utilities, industrial steam, and synthetic-fuel produc- 
ers were determined by linking the supply, demand, and cost esti- 
mates and solving the resulting network through a cost-minimizing 
linear program formulation. The coal-use patterns generated through 
this formulation constituted the basis of an investigation of con- 
straints that might preclude this development. Major findings are 
summarized. 


PETROLEUM 


REFER ALSO TO CITATION(S) 39034, 39101, 39109, 39113, 
39114, 39115, 39116, 39129, 39135, 40521, 40522 


40669 Oil supply forecasting: a disaggregated process approach. 
Eckbo, P.L.; Jacoby, H.D.; Smith, J.L. Bell J. Econ.; 9: No. 1, 218- 
235(Spr 1978). 
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A method for predicting oil supplies is underway that incor- 
porates explicit representations of the steps in the oil supply process: 
exploration, reservoir development, and production. A region's dis- 
covery history and other geological data are inputs to a statistical 
analysis of the exploratory process. The resulting estimate of the size 
distribution of new reservoirs is combined with an evaluation of 
reservoir economics, while taking into account the engineering cost, 
oil price, and taxes. The model produces a forecast of additions to 
the productive reserve base and oil supply. Progress to date is 
demonstrated in an application to the North Sea. 15 references. 


40670 Offshore: nations needing our help to exploit oil and gas. 
Laird, R. Engineer (London); 246: No. 6361, 36-37, 39, 41(23 Feb 
1978). 

Opportunities around the world for British offshore supply 
companies eager to sell experience. 

The opportunities around the world for Great Britian to sell 
companies its expertise on petroleum and natural gas drilling are 
surveyed. Hydrocarbon reserves; development plans, especially off- 
shore drilling plans; needed equipment and technology; and invest- 
ment requirements are a few of the factors discussed for Venezuela, 
Brazil, Mexico, India, Australia, Thailand, Malaysia, Indonesia, and 
Singapore. (MCW) 


40671 Effects of crude oil price controls, entitlements, and taxes 
on refined-product prices and energy independence. Cox, J.C. (Univ. 
of Arizona, Tucson); Wright, A.W. Land Econ.; 54: No. 1, 1-15(Feb 
1978). 

The implications of the analysis in this paper fall into several 
categories. First, the entitlements program under the Emergency 
Petroleum Allocation Act (EPAA) policy of 1974-75 achieved its 
stated objective—namely, the equalization of refiners’ average costs 
of crude oil. The current entitlements program under the more 
intricate Energy Policy and Conservation Act (EPCA) policy does 
not achieve that objective. Second, the price controls and entitle- 
ments under both EPAA and EPCA have reduced the market prices 
of most refined products, including gasoline and (under EPCA) 
residual fuel oil. Third, the controls and entitlements have increased 
independence in some refined products and not affected it in others; 
the effect on independence in residual fuel oil is qualitatively indeter- 
minate. In contrast, both the EPAA and EPCA policies have defi- 
nitely reduced independence in crude oil; one way of interpreting 
this particular implication is that the entitlements program provides a 
subsidy to imported crude oil. Finally, comparing the phased decon- 
trol called for under the current EPCA policy with the Carter 
administration's proposed new crude oil price controls and “equal- 
ization tax,” it is found that the two policies would have similar price 
and independence effects on refined products. For independence in 
crude oil, however, the effects of the administration’s proposal 
would resemble those of only the first of the three time periods 
examined for the phased decontrol under existing policy, and it 
cannot be known which policy is more likely to increase U.S. 
independence through May 1979. Moreover, the Carter plan would 
not lead to the increased independence in crude oil that would occur 
once the current phased decontrol was completed. 27 references. 


40672 Development of the oil and gas resources of the United 
Kingdom, 1978. London; Department of Energy (1978). 63p. 2.25 net. 

A report to Parliament by the Secretary of State for Energy, 
April 1978. 

This report describes the development of the United 
Kingdom's oil and gas resources during 1977. It also brings up to 
date estimates of the UK oil and gas resources and forecasts of 
production. During the year major new investment programs were 
started to develop a second generation of oilfields in the North Sea. 
Production from existing fields built up to the equivalent of nearly 
half of national oil needs. Also seen was graphic confirmation of the 
benefits of North Sea oil and gas to the strength and stability of the 
United Kingdom's international economic position. After a sum- 
mary, five major parts are included, namely: (1) production and 
reserves; (2) summary of activity; (3) operational aspects; (4) govern- 
ment and the economic and industrial impact of North Sea oil and 
gas; and (5) field-by-field review. Thirteen brief appendices and a 
map complete the report. 


40673 Strategies for OPEC's pricing decisions. Gately, D.; Kyle, 
J.F.; Fischer, D. (New York Univ.). Eur. Econ. Rev.; 10: No. 2, 209- 
230(Nov 1977). 

A model of the world energy market that incorporates price 
expectations and lagged adjustments of demand and supply is used to 
examine implications of various price-paths that could be selected by 
OPEC. After demonstrating the sensitivity of the results to changes 
in functional specifications and certain parameter values, the authors 
discuss a variety of rule-of-thumb pricing strategies under which 
OPEC sets prices in response to available market signals. A strategy 
that is relatively cautious about further major price increases serves 
OPEC relatively well in comparison with other stategies, but there 
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exists a real possibility of major, abrupt price increases within the 
next ten years. 


40674 Mixed and vexed subject of oil industry profits. Johnson, 
W.A. (George Washington Univ., Washington, DC). pp 9-20 of 

i of the Council of Economics. New York; American 
Inst. of Mining, Metallurgical, and Petroleum Engineers, Inc. (1977). 

From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 

See CONF-770312—P3. 

The U.S. oil industry has come under widespread criticism 
for having earned excessive profits. Partly for this reason, the 
ae has also been subjected to increasing regulation by the 
F government. It is widely thought that the industry's —_ 
reflect the monopoly power of U.S. oil companies and that freeing 
U.S. ucers from price controls would only allow them to share 
in additional extraordinary profits now being earned by OPEC. Mr. 
Johnson states that, in fact, Federal controls have denied to U.S. 
producers part of their producers’ surplus,” the rewards they have 
earned for having pioneered new ways of doing business, taken 
extraordinary risks successfully, minimized their costs of production, 

, perhaps most important, chosen, in the past, to focus their 
investment in exploration and production in the United States and 
not abroad. As a result, these controls are, in various ways, discour- 
aging output of oil by U.S. companies and encouraging unnecessary 
demand by U.S. consumers. This is, in turn, increasing U.S. depen- 
dence on imported oil primarily from OPEC. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 39034, 39140, 39151, 39152, 
39153, 39156, 40644, 40670, 40672, 40688 


OIL SHALES AND TAR SANDS 


40675 Oil shale recovery poses energy supply questions. McIn- 
tyre, H. Energy Int.; 15: No. 5, 30-32(May 1978). 

Imperial Oi) Ltd of Canada is negotiating to begin extracting 
oil sands from an Alberta project that could yield 145,000 barrels a 
day. Covered by several hundred feet of overburden, the deposits 
are too deep for the surface mining techniques used at other oil sands 
projects. An experimental steam injection process which uses wells 
to heat the deposits and permits recovery of the hydrocarbon 


portion has been demonstrated for several years. The new project 
will entail ae and upgrading the prototype. Energy and water 


requirements make the process one of the world’s most energy- 
intensive in spite of conservation efforts. Project planners must 
choose between using the liquid-bitumen feed, coal, or nuclear 
energy as fuels for heating the deposits. If liquid plant feed is used, 
the net output will be reduced nearly 20 percent. Of the 900,000 
barrels of water needed daily, P omanens water will be recycled and 
residual water peg into underground formations. A "Flexicok- 
ing” process will be used to draw up the oil and gasify the coke 
output. Recent taxes to ensure world J eae levels for heavy oils will 
require further negotiations between the oil company and the Alber- 
ta government. 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 39378, 39394, 40655 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 39437, 40522, 40749, 41543 


40676 (BNL—23388) Linear programming model for county- 
level electric facility siting. Meier, P.M. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Jun 1977. Contract EY-76-C-02-0016. 55p. 
Dep. NTIS, PC A04/MF AO1. 

A mathematical programming approach to the disaggregation 
of regional electric-sector energy scenarios is developed, with ic- 
ular emphasis on integration with the Brookhaven Regional nergy 
System Optimization model that defines the regional generation mix, 
and the Brookhaven atmospheric transport models that allow com- 
putation of air quality given emissions at the county level. The 
model sites generation and transmission facilities by county, in such a 
way as to satisfy exogenously specified generation constraints at the 
power pool level. Land use, water resources, and air pollution 
constraints, as well as cost penalties for various cooling and air- 
pollution control modes, are included. The objective function can be 
specified either in terms of costs, or in terms of minimizing emissions 
subject to fiscal constraints. The model is particularly suited to the 
evaluation of siting strategy trade-offs, and as a component of 
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integrated environmental-economic analysis of energy-planning op- 
tions. 


40677 (CONF-770155—, pp 7.1-7.8) Power resources for the 
future. Swift-Hook, D.T. 1977. 

From Symposium on the prospects for power from currently 
unconventional energy sources; Southampton, UK (6 Jan 1977). 

In Potential for power. 

There are ample sources of power for the next few decades in 
the United Kingdom, the author says. Known proven reserves of 
coal are 100,000 Mtonne--one thousand times the present annual 
consumption--and nearly half of these reserves are technically recov- 
erable; so there is enough coal for 300 years at present rates of 
consumption, but present supplies are limited by mining capabilities. 
There is uncertainty on the nuclear needs of the U.K. Oil and gas 
from the North Sea should provide the country with those fuels until 
the turn of the century, but a policy of conservation and increased 
efficiency of utilization must be practiced. The potential develop- 
ment of geothermal, solar, tidal, wind, and wave power is briefly 
considered. The potential benefits of storage technologies are re- 
viewed. The author concludes that diversification provides an 
energy insurance policy. (MCW) 


40678 (DOE/ERA—0011) Electric utility rate design and 
energy management initiatives. Annual report, 1977. (Department of 
Energy, Washington, D.C. (USA). Economic Regulatory Adminis- 
tration). Jan 1978. 1lp. Dep. NTIS, PC A02/MF AOl1. 

Title II of the Energy Conservation and Production Act 
(ECPA) directed the Federal Energy Administration (FEA) to 
undertake several major initiatives in the area of electric utility rate 
design and to transmit to Congress a report annually with respect to 
its activities. The first Annual Report, covering calendar year 1976, 
was submitted to Congress in April 1977. The 1977 Annual Report 
describes the progress of FEA in undertaking those initiatives spe- 
cifically described by ECPA, prior to October 1, 1977, and provides 
a perspective on how these activities have since been carried for- 
ward under the new Department of Energy (DOE). FEA undertook 
a comprehensive study of alternative measures to improve electric 
utility rate design. The proposals studied included: cost-effective 
load management techniques; rates reflecting incremental cost-of- 
service or time-of-use of service, or both; ratemaking policies that 
discourage inefficient fuel use and encourage economical fuel pur- 
chases; and policies that encourage equipment and system reliability. 
The analysis of these measures considered energy savings, capacity 
savings, capital savings, and changes in costs resulting from national 
implementation of each of these measures. 


40679 (DOE/ET—0004) Program plan for research, develop- 
ment, and demonstration of load management on the electric power 
system. ent of Energy, Washington, D.C. (USA). Div. of 
Electric Energy Systems). Jan 1978. 23p. Dep. NTIS, PC A02/MF 
AOl. 

Load management is the systems concept of altering the real 
or apparent pattern of electricity use in order to: (1) improve the 
efficiency of the electric energy system, (2) shift fuel dependency 
from limited to more-abundant energy resources, (3) reduce reserve 
requirements for generation and transmission capacity, and (4) im- 
prove reliability of service to essential loads. Load management is 
particularly attractive in terms of its potential for conserving energy 
and capital in production and distribution of electric power; for 
shifting a significant amount of the fuel base from oil and natural gas 
to , nuclear, and renewable sources; and for stabilizing the cost 
of electricity. The Electric Energy Systems (EES) Division of the 
Department of Energy (DOE) has undertaken a comprehensive 
research, development, and demonstration program in load manage- 
ment. This program has six major elements: inventory and monitor- 
ing of non-DOE load management projects; development of load 
management assessment methodologies; research, development, and 
demonstration of use management concepts; evaluation of alternative 
load management technologies; commercial demonstrations, and de- 
velopment of advanced technologies for load management. 


40680 (FEA/G—77/084) Preliminary survey of some major fac- 
tors bearing on the feasibility of energy centers in Michigan. Executive 
summary. Draft for review. (Environmental Research Inst. of Michi- 
oe Ann Arbor (USA)). Mar 1977. 48p. Dep. NTIS, PC A04/MF 
AOl. 

A preliminary survey of the principal technical, economic, 
environmental, legal/regulatory, and social factors bearing on the 
feasibility of locating, constructing, and operating energy centers in 
the State of Michigan was conducted. This executive summary 
describes (1) the physical characteristics of two study sites in Michi- 
gan on or near the Great Lakes, (2) the technical characteristics and 
configuration of an energy center which could be located at these 
sites, including the centralized power-generating facility and the 
colocated industrial and agricultural energy users, and (3) the char- 
acteristics of the harbor and urban development associated with the 
energy center. The summary then goes on to discuss the principal 
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factors and impacts, as well as to identify problem areas and key 
issues; it also presents recommendations for further study suggested 
by this survey. 


40681 (HCP/B60540—01) Examination of the integrated effects 
of adopting various energy conservation and load leveling policies for 
the metropolitan area of New York City. Final report. Guttman, H. 
(ed.). (New York State Dept. of Public Services, Albany (USA)). 
Feb 1978. Contract EM-76-F-01-8079. 244p. Dep. NTIS, PC All/ 
MF AOl. 

Utilities generally, and Consolidated Edison Company of 
New York in particular, exhibit load curves with definite daily and 
seasonal characteristics and peaks. Peak demands are costly to serve 
in two respects: capacity must be built to meet peaks and, since 
every effort is made to rely for base load on the most-efficient 
generation available to a system, relatively inefficient fuel-consump- 
tive units are normally pressed into service as demand approaches its 
peak. Society can no longer afford the luxury of capacity expansions 
that are the results of demands inefficiently induced, or of the 
subsidized consumption of electricity at times when its generation 
uses up scarce energy supplies at rates far above the daily average. 
Nor can consumers afford this state of affairs, for it is they who 
ultimately bear those costs. Moreover, a failure of electric rates to 
reflect marginal costs systematically breeds increasing revenues defi- 
ciencies in a period of inflation, and therefore causes rates to rise 
more rapidly than otherwise would be necessary: as demand in- 
creases at rates based on average embedded costs, it brings in less 
revenue than it adds to costs. This project offers additional insight 
into load management and marginal-cost-pricing mechanisms that 
could be instituted in the metropolitan area of New York City, 
served by the Consolidated Edison Company of New York, control 
the cost of electricity to the greatest extent possible. 


40682 (HCP/170181—01) Economics of electricity generation in 
principal OECD countries. Toth, G.; Glasberg, A.; Dore, D.; Saido, 
K. (NUS Corp., Rockville, Md. (USA). Energy Systems Div.). 31 
Mar 1978. 337p. (NUS—3137). Dep. NTIS, PC A15/MF AOI. 

This report presents the results of a six-month data collection 
and analysis effort to provide detailed cost analysis (both current and 
projections) of electricity generation by all types of conventional 
thermal plants in the principal OECD countries; to characterize 
current and projected annual load conditions in the principal OECD 
countries; and to characterize fossil-fuel utilization, calorific values, 
and resulting electrical generation for all OECD countries. The 
seven major energy-consuming countries identified in this analysis 
are Canada, Japan, United Kingdom, West Germany, Italy, France, 
and the United States. The results of all analyses are provided in the 
subsequent sections of this report under the following headings: Fuel 
Consumption Data; Existing and Projected Costs of Electricity 
Generation--1975, 1980, 1985, 1990; and Load Characteristics of 
Principal OECD Countries. 


40683 (LBL—5236, pp 297) Services to disadvantaged custom- 
ers. Kinnamon, C.J. (Knoxville Utilities Board, TN). May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

Thirteen customer assistance programs adopted by the Knox- 
ville Utility Board in an effort to relieve the financial strain of utility 
costs on low income customers are itemized. (LCL) 


40684 (MTR—7004) Quantitative environmental comparison of 
coal and nuclear generation workshop summary. Bernardi, R.; Borko, 
B. (Mitre Corp., McLean, Va. (USA)). Sep 1975. 94p. Corp., 
McLean, VA. 

Some topics discussed are as follows: the economic and social 
costs of coal and nuclear electric generation; effects of emitted 
carbon dioxide, waste heat, and particulates on climate modification; 
estimation of public risks of commercial nuclear power plants; 
potential for diverting recycled plutonium from the nuclear fuel 
cycle for use in terrorism, sabotage, and political extortion; major 
sources of radiation releases and the effects of accidents of fuel 
reprocessing and recovery plants; accidents and risks from the 
transportation of radioactive materials; and evaluation of methods 
and risks for radioactive waste disposal. (HLW) 


40685 (MTR—7549) Need for power study: an assessment of the 
adequacy of future electric generating capacity. (Mitre Corp., 
McLean, Va. (USA). METREK Div.). Jul 1977. Contract EA-77-C- 
01-2642. 400p. (CONS—2642-1). Dep. NTIS, PC A17/MF AOI. 

The adequacy of present and future power supply is assessed 
by identifying potential regional shortages and excesses of electric 
generating capacity. Electricity demand (in gigawatt-hours), peak 
demand (in gigawatts), and electric generating capacity (in 
gigawatts) are forecast to 1995. Forecasts are made for the nine 
National Electric Reliability Council regions and are derived 
through an analysis of other recent forecasts. The adequacy of future 
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electric generating capability is evaluated in terms of alternative 
reserve margins of 15, 20, and 25% for high, moderate, and low 
growth rates in electricity demand. In general, the Southwest Power 
Pool is the region projected to have the largest capacity shortages 
by 1985. By 1995, the Southeastern Electric Reliability Council is 
expected to have the largest capacity shortages. 


40686 (NP—22553) Electric Utility Rate Design Study: measur- 
ing the potential cost advantages of peak-load pricing. Topic 6 (Phase 
B). (Gordian Associates, Inc., New York (USA); Electric Power 
Research Inst., Palo Alto, Calif. (USA)). 15 Dec 1977. 62p. Palo 
Alto, CA. 

This study had three main objectives: (1) analysis of how the 
characteristics of specific utilities can affect the potential for system 
cost reduction through shifts in load patterns caused by peak-load 
pricing and/or load management; (2) demonstration of use of a 
proprietary Gordian electric utility model (described in a prior 
report) in establishing, for an actual utility system, how system costs 
are affected by specified changes in load patterns; and (3) demonstra- 
tion of how overall cost/benefit analyses, which weigh system cost 
savings against the costs of instituting load-management options, can 
be conducted. Application of the methodology in evaluation of three 
residential load-management options on the Pennsylvania Power and 
Light Company (PP and L) system, is demonstrated. Options select- 
ed for evaluation were: (a) off-peak storage space heating (mixed 
system with 63.5 percent storage heating, 36.5 percent resistance 
heating) with charging during off-peak night hours only; (b) off-peak 
storage hot water heating with sufficient storage capacity to permit 
charging during off-peak night hours only; and (c) increasing the 
level of insulation in new residences from R-11 to R-19 in walls and 
from R-19 to R-30 in ceilings. Results of cost/benefit analyses 
showed an attractive return on additional investment in cases of 
increased insulation and, depending on assumptions, in the case of 
off-peak hot-water heating as well, but an inadequate return in the 
case of storage heating. This latter result can be ascribed to the fact 
that PP and L is a winter-peaking utility in a summer-peaking power 
pool, and when the utility is considered in the context of the pool, 
the marginal savings resulting from a reduction of the winter peak 
are substantially decreased. It must be cautioned that the optimal 
capital expansion plan and results of the cost/benefit analyses pre- 
sented are dependent upon the assumptions made as inputs to the 
model. 


40687 (NP—22557) Electric Utility Rate Design Study: critical 
issues in costing approaches for time-differentiated rates. (Electric 
Power Research Inst., Palo Alto, Calif. (USA)). 12 Jan 1978. 200p. 
Palo Alto, CA. 

This report focuses on selected critical issues of costing for 
time-differentiated rates, with emphasis on the application of alterna- 
tive costing approaches by Ebasco Services, Inc. and National 
Economic Research Associates, Inc. It is an expansion and a conclu- 
sion of Task Force No. 4's first report entitled: Comments on Two 
Costing Approaches for Time Differentiated Rates, March 8, 1977. 
The chapters in this report are: Juxtaposition of Fully Allocated 
Cost of Service and Incremental Cost Approaches; Economic 
Theory; Marginal Running Costs—(1) General and (2) Determina- 
tion and Qualification; Maintenance Schedule Impact Upon Margin- 
al Running Costs; Types of Capacity Capacity for Development of 
Marginal Generation Capital Costs; Use of LOLP in Determination 
of Rating Periods and Demand Cost Allocation; Effect of Power 
and Pool Participation on Marginal Costing; Costing of Hydroelec- 
tric Generation Resources; Costing of Interruptible Power; Ebasco’s 
Embedded Cost Methods; Distribution Costs—General; Distribution 
Costa and Rated Period; Costing of Customer-Related Facilities; 
Determination of Customer-Related Piant Investment by the Aggre- 
gate Zero Intercept Method; Carrying Charges; Refining Revenue 
Requirements for Rural Electric Cooperatives; Comparison of 
NERA’'s and Ebasco’s Cost-of-Service Studies for Virginia Electric 
Power Company; and A Ratemaker’s Guide to Linear Program- 
ming. (MCW) 


40688 (NP—23010) Federal Power Commission 1976 annual 
report. (Federal Power Commission, Washington, D.C. (USA)). 4 
Jan 1977. 97p. GPO. 

The annual report (July 1, 1975 to June 30, 1976) of the 
Federal Power Commission discussed the highlights of the year— 
natural gas, national rate for new gas, Alaskan gas case, electric 
power, construction work in progress, legislation, changes in Com- 
mission rules and regulations, litigation, environment and conserva- 
tion, regulatory information system, personnel, and appropriations 
—<— Much additional data are compiled in 5 appendixes. 

) 


40689 (NP—23232) Tennessee Valley Authority annual report, 
1977. (Tennessee Valley Authority, Knoxville (USA)). 1977. 56p. 
Knoxville, TN $1.00. 

This forty-fourth annual report covers topics on energy, 
environment, natural resources, and people. The home insulation 
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pro features a free home energy audit for all consumers, inter- 
est-free financing for attic insulation, potential annual energy savings 
in the range of a billion kWh, and savings of 500,000 kW in 
generating capacity. Environmental protection and improvement 
work at TVA’s power plants will involve a total investment of more 
than $600 million, including commercial and experimental stack-gas- 
scrubber facilities proposed during the year to burn high-sulfur coal 
cleanly. Inextricably tied to environmental quality are the abundant 
natural resources of the Tennessee Valley; one is a function of the 
wise use of the other. And the consideration of all natural resources 
“as one”--the air, water, land, minerals, fish, game and forests—is the 
essence of the unified resource development theme which has and 
will serve as TVA’s guide. The development and wise use of the 
region's natural resources was marked this year by the challenge of 
weather extremes; more-efficient use of the forest resource; expand- 
ing land-based, river and flat-water recreation opportunities; and 
excellent programs in helping farmers maximize production and 
income through the use of TVA-developed fertilizers. A good 
example of a vital program which cuts across all category lines is 
TVA's $34 million demonstration plant to produce ammonia from 
coal. Design work on this facility at the National Fertilizer Develop- 
ment Center at Muscle Shoals began during the year. It is not too 
much of an oversimplification to describe this as a program which 
replaces a scarce resource with an abundant one, in an environmen- 
tally acceptable way, so that people may continue to eat. A concern 
for people, and the responsibility for working with people for better 
living, are the only reasons for TVA’s existence. 


40690 (P—6017) Reliability of service and optimal pricing of 
electricity. McKay, DJ. (RAND Corp., Santa Monica, Calif. 
(USA)). Oct 1977. 13p. Corp., Santa Monica, CA $1.50. 

The optimal pricing of electricity under conditions of certain- 
ty has been extensively studied. Recent attempts to extend this work 
to situations of uncertainty have required assumptions concerning 
the rationing mechanism. This paper assumes that individual quanti- 
tative rationing in real time is feasible due to recent advances in 
electronics. These technological innovations allow new types of 
transaction to be considered. A scheme that allows each individual 
to choose the optimal reliability of service is examined and is shown 
to have a number of attractive properties. These properties suggest a 
way in which the institutional framework might be restructured in 
order to produce competitive behavior in the generation sector. 


40691 Optimal power supply expansion and the discount rate: 
evidence for Saskatchewan Power. Rowse, J. (Queen's Univ., Kings- 
ton, Ont.). Eng. Econ.; 23: No. 3, 181-199(Spr 1978). 

This paper presents evidence on the discount-rate sensitivity 
of an optimal expansion program for a mixed hydro-thermal electric 
utility in Canada. Chiefly because of the strong appeal of hydro 
expansion at an early stage, the optimal strategy is found to be 
surprisingly insensitive to the discount rate, and optimal near-term 
expansion increments are found to be highly insensitive to the 
distance of the planning horizon adopted. The discount-rate sensitiv- 
ity of three suboptimal solutions does suggest, however, the more 
general conclusion that small-to-moderate discount rate changes do 
not render an optimal expansion program grossly suboptimal. 


40692 Electricity generation planning model for New Zealand. 
Lough, R.J. (N.Z. Electricity Dept., Invercargill). N.Z. Eng.; 33: 
No. 2, 32-37(15 Feb 1978). 

The model for the New Zealand system is described, and its 
applications, limitations, and possible future development are dis- 
cussed. The paper concentrates on the development of a program 
that for minimum-cost power development; but it also produces 
information on expenditure each year for capital works, fuel, and 
maintenance costs. The model for New Zealand is unique because 
the two-island system has limited interconnection capacity. The 
South Island generation is predominantly hydro, while that of the 
North Island is rapidly changing from hydro to thermal. (MCW) 


40693 Assessment of interfuel substitution by electric utilities. 
Uri, N.D. (FEA US, Off of Coal, Nucl and Electr Power Anal, 
Washington, DC). Appl. Math. Model.; 1: No. 7, 253-256(Dec 1977). 

This paper applies a translog model to a pooled sample in 
order to measure the extent of regional interfuel substitution effects 
in the electric power industry. The results obtained indicate that 
relative changes in fuel prices both regionally and nationally have 
significant effects on fossil-fuel consumption. This, in turn, has 
important implications for public policy. In particular, the market 
system appears better able to deal with exogenous shifts in energy 
supplies than has frequently been assumed in the formulation of 
public policies toward the energy crisis. Further, compared to 
aggregate United States time-series estimates, a more elastic fuel 
price response is found, thus questioning whether full long-run 
adjustment is being measured in the pure time series estimates. Given 
the importance of the latter in energy tax policy analysis for exam- 
ple, the question is indeed more than academic. 12 refs. 
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40694 Regional planning and power industry. Boekemann, D. 
(Tech Univ, Vienna, Austria). Oesterr. Z. Elektrizitaetswirtsch.; 30: 
No. 11, 465-470(Nov 1977). (In German). 

The technology of secondary energy systems is interpreted by 
the regional-planning engineer only with respect to its extent in 
terms of space; that is to say, no attention is given to the production 
process, so that only the utilization aspect is dealt with. The distribu- 
tion of the primary-energy resources is an important factor in the 
development of the housing structure, the factors of energy demand 
specifically relating to housing being decisive for the regional struc- 
ture of secondary-energy systems. The result is that secondary- 
energy systems can be used as a tool of regional policy in the 
development of the housing structure, although the objectives of 
regional policy pursued by the regional bodies usually do not agree 
with those of the energy supply undertakings. Siting questions, 
regional policy, etc. are presented from a neutral point of view and 
solutions are suggested for a better coordination of power industry 
and regional policy. 


40695 Electric power systems of the USSR in the tenth Five-Year 
Plan period. Rokotyan, S.S. (Energoset’proekt, USSR). Teploenerge- 
tika (Moscow); No. 9, 6-9(Sep 1977). (In Russian). 

Basic information about the specific features of development 
of the Soviet electric power systems in the 1976-1980 period is given. 
The Single Electric Power System of the USSR has now installed 
capacity of 153.1 million kW and includes the following unified 
power systems (with installed capacities in million kW): North-West 
(23.0), Center (29.8), South (28.4), North Caucasus (8.4), Transcau- 
casia (8.0), Middle Volga (12.8), Urals (25.4), North Kazakhstan 
(7.2), Siberia (27.3), Central Asia (11.7), and Far East (5.9). All the 
unified power systems of the USSR have installed capacities of 192.0 
million kW. In 1980, 19% of all power in the Single System of the 
USSR will be produced at hydropower plants, 29-30% at heat and 
power plants, 43-42 at district electric power plants burning fossil 
fuel, 6% at nuclear power plants and 1% at maneuvering gas turbine 
power plants. About 9,000 km of 500 kV lines are to be built in 1976- 
1980. Later, 1150 kV ac lines and 1500-2500 kV dc lines are to be 
built. 


40696 Developing country with primary energy sources, exempli- 
fied by Abu Dhabi. Meyer, L. (Lahmeyer International G.m.b.H., 
Frankfurt am Main (Germany, F.R.)). pp 128-136 of Energy. The 
technical-scientific reports. Berlin, Germany, F.R.; Colloquium Verl. 
(1977). (In German) 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, Germany, F.R. (18 - 26 Sep 1976). 

The paper deals with the development of electric power and 
drinking water consumption between 1970 and 1985 as well as with 
the structure of energy supply in Abu Dhabi. 


40697 Electric power and the future of American economy. Tuth- 
ill, S.J. (US Dep of Commer, Washington, DC). Energy Commun.; 3: 
No. 6, 543-554(1977). 

The fact that electricity can be generated from a variety of 
fuels and sources, plus the fact that a number of generating facilities 
can be integrated into a grid delivery system makes it uniquely suited 
for development of exceptionally reliable systems. Electricity is 
made from any fuel or driving force. A shortage in a single fuel is 
therefore less critical in an integrated generating net if sufficient 
capacity exists. Electric-generating systems already reach into the 
stationary energy markets very thoroughly. Much of the infrastruc- 
ture is already in place. The extension of it in the stationary market 
can be accomplished on demand. The extension of it into the mobile 
energy-use sector will require a modernization and reimplementation 
of some discarded technology such as electric-driven mass transit. 


40698 Problem of computation of the level of the productivity of 
labor in an electric power utility. Travyanskii, M.I.; Korotkevich, 
M.A. (B SSR Polytech Inst). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 
7, 137-140(1977). (In Russian). , 

It is found that the level of the productivity of labor of 
electric utility personnel, determined by the ratio between the quan- 
tity of conventional units of labor consumption and the number of 
the personnel set by a norm, is a constant quantity which does not 
explicitly reflect mechanization, automation or other factors. The 
level of the productivity of labor is most fully calculated by means of 
a quantity in reverse proportion to the cost of transmission and 
distribution of electric power. 


40699 System of indices characterizing results of economic activi- 
ties of electrical enterprises. Konson, A.S. Sov. Electr. Eng. (Engl. 
Transl.); 47: No. 12, 93-98(1976). 

The author's proposed system of indices for the operation of 
electrical enterprises and firms is given further development. The 
previous studies contained: a broad definition of the concept of 
profitability of the operations of an electrical-equipment plant as the 
ratio of profits to expenditures; an enterprise-operation profitability 
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index referred to one employee; additional-profitability indices for 
operation of the electric products produced by a given plant. In the 
present article this system is made still more complete and accurate. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 39985, 40070 


40700 (BNL—23008) Electric energy production costs and con- 
sumer prices in New York State. Allentuck, J.; Antoine, J. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). 15 Dec 1976. Contract EY- 
76-C-02-0016. 47p. Dep. NTIS, PC A03/MF AOl. 

This paper presents a review of New York State electric 
energy production costs and prices to consumers against the back- 
drop of such costs and prices for the nation as a whole. The data 
presented cover the period of this rise from 1968 to 1974. In 1974 the 
production cost of electric energy in New York State was higher 
than the national average by 170 percent as a consequence of a 
heavy dependence, in New York, on foreign oil. Within the State, 
utilities that depend to a lesser degree on foreign oil, have lower 
production costs. Expense items that have large labor components 
are greater in New York State than in the nation as a whole. State 
and local taxation takes a larger share of utility revenues in New 
York than in the rest of the country. Finally, the proportion of 
revenues accruing to equity is lower for New York utilities. Over 
the long term, a shift of base-load generation from oil to coal and 
nuclear, load management, and system-wide computerized economic 
dispatch offer the promise of limiting further growth of electric 
energy costs. 


40701 Potential for coal use in New England. Zimmerman, M.B. 
(Massachusetts Inst. of Tech., Cambridge). pp 169-181 of New 
England and the energy crisis. Boston; Public Information Center 
(Oct 1975). 

From Conference on New England and the energy crisis; 
Edgartown, MA, USA (Oct 1975). 

See CONF-7510180—. 

The potential for coal use in New England is considered on 
the basis of its economic competiveness with other forms of energy. 
Only its use in electric power plants is considered as economics of 
scale in handling, transport, and purchasing make it most costly to 
use coal in smaller quantities. In addition the environmental costs of 
production and use are included. The conclusion is that coal is not 
economically competitive with fuel oils or nuclear power. The 
primary reason is the sulfur emission standards. (JSR) 


40702 (EPRI-NP—736) Power plant data systems. Final report. 
Cleveland, E.B.; Duphily, R.J.; Stiehl, G.L.; Morrison, C.B. (Delta 
Electronic Control Corp., Irvine, Calif. (USA)). Mar 1978. 169p. 
Dep. NTIS, PC A08/MF AO1. 

As the cost of electric power rises and reserve margins 
dwindle, pressure on the industry builds to make generating units 
more productive; i.e., the ability of a generating unit to produce 
electric power efficiently and reliably. Historical data are needed 
now to determine just how productive generating units are. These 
data will aid in the improvement of deficient units and the design of 
new ones. Several data systems now exist that collect and report 
certain kinds of data from operating units. This study was undertak- 
en to determine what kind of data are needed and how the informa- 
tion can best be provided. All known existing data systems were 
examined. Several data systems serving other industries were studied 
to search for methods useful to the collection and dissemination of 
generating-unit data. The results of these Phase | study efforts were 
published in EPRI-NP-543. The conclusion of the Phase 1 investiga- 
tions made it apparent to the study team that none of the existing 
data systems completely satisfies the needs of industry and govern- 
ment agencies. During Phase 2 these unfulfilled needs were identi- 
fied and a Data Collection and Dissemination Plan that would satisfy 
the needs for timely and complete productivity data was outlined. 


40703 (NP—22849) Review and critique of California electricity 
generation methods assessment project. Final report. Knecht, R.L. 
(Bertschi and Knecht, Engineers and Consultants, Champaign, III. 
(USA)). 1 May 1977. 156p. Energy Resources Conservation and 
Development Commission, Sacramento. 

Portions of document are illegible. 

The author offers a critique of the TRW Energy Systems 
Management Division's final report on its California electricity gen- 
eration methods assessment project (EAPA 03:3812). Briefly, the 
TRW report provided information on current and forecasted eco- 
nomic costs of different methods of electricity generation needed to 
meet base-, intermediate-, and peak-load demand requirements in 
California. Additionally, the reliability, fuel requirements, other re- 
source requirements, and environmental impacts of the different 
methods of generating electricity were assessed. The author reviews 
the subjects as they appear in the TRW report. In an appendix, Mr. 
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Knecht presents a detailed computation of his comparison of the 
costs of coal-fired and nuclear electric generation. (MCW) 


40704 Predicting generating unit performance. Lapides, M. 
EPRI J.; 3: No. 3, 26-30(Apr 1978). 

Discrepancies in the results of electric-generating-unit per- 
formance studies indicate that future performance estimates might be 
better done on an individual basis. Statistics-based predictions are 
used to determine reliability and initial design criteria for aerospace 
and electronics equipment. Although these techniques are in contrast 
to those needed for large generating equipment, many of the individ- 
ual components and subsystems follow the classic “bathtub” curve 
for failure and wear-out. Reliability for these parts could be more 
economical with a periodic schedule of maintenance and replace- 
ment. Predicting major outages is more difficult because they happen 
too infrequently to characterize. Case studies can identify a pattern 
of failures based on experience which the operator can use to find 
infrequent events during the equipment’s service life. Conclusions 
from a maintenance maturity model based on annual performance 
statistics show different learning phases for fossil-fuel and nuclear 
plants. Modeling can introduce distortions by allowing different 
interpretations of the same data. Models that can more accurately 
accelerate plant maturity are needed to answer questions of plant 
size, time of refueling, and productivity. 


40705 Solar, geothermal, hydrogen, and hydraulic power. Hall, 
F.F. (Stanford Linear Accel Cent, Stanford Univ, Calif). J. Power 
Div., Am. Soc. Civ. Eng.; 104: No. 1, 71-82(Feb 1978). 

Mankind faces a worldwide power dilemma. A comprehen- 
sive energy policy must be adopted here and abroad to solve this 
dilemma. Certain features of such a policy are considered including 
solar, geothermal, hydroelectric, and wind power plant applications. 
The possible use of weightless balloon collectors to reduce cost of 
solar-electric power plants is described. Present status of geothermal 
power plants is reviewed. The use of hydrogen as a fuel and for 
energy conversion, transmission, and storage is described. Possible 
uses of untapped or remote sources of hydroelectric power are 
listed. The possible use of wind power is referred to. 6 refs. 


40706 Promising types of principal power plant equipment. Lav- 
renenko, K.D.; Melent’ev, L.A.; Popyrin, L.S.; Gapeev, V.V. (Acad 
of Sci of the USSR). Teploenergetika (Moscow); No. 9, 2-5(Sep 1977). 
(In Russian). 

Some criticism of the existing power plant construction 
policy in the USSR is followed by a statement of desirable policies. 
In particular, it is argued that in the European part of the USSR 
there should be no limit on the concentration of equipment, i.e., units 
with unit capacity of 2-3 million kW should be built there. There 
should be restrictions on the fuel used. New basic condensing power 
plants fired by nuclear fuel and coal should be rapidly built. Long- 
term requirements in maneuverable semi-peak and peak equipment 
should not be underestimated and should be made more precise. The 
use of nuclear power plants for combined heat and power produc- 
tion and development of a type of fast neutron reactor within 10 
years is urged. Research on the feasibility of underground pumped 
storage hydroelectric power plants is proposed. 


40707 Policy implications of New England import dependency on 
fuel choices for electric power generation in New England. Clark, P.B.; 
Hearding, D.W. pp 89-106 of Proceedings of the Council of Eco- 
nomics. New York; American Inst. of Mining, Metallurgical, and 
Petroleum Engineers, Inc. (1977). 

From 10€. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). , 

See CONF-770312—P3. 

Implicit in the discussion is the judgment that (1) the busbar 
cost of electricity and (2) measures of environmental quality will be 
the primary determinants of policy. 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 


40708 Europe's experiences with severe electricity shortages. 
Bradbury, J.J.C. (United Nations, New York). Electr. Perspect.; No. 
78/2, 19-21(1978). 

Post-war power shortages in Europe during the reconstruc- 
tion period provided experience in large-scale load shedding by 
voltage reduction and rotating disconnection, while the public 
learned to shift its demand away from peak periods. The U.S., never 
having experienced this type of prolonged shortage, has failed to 
develop engineers with practical experience in load shedding and 
consumers with the tolerance and patience to cope with emergen- 
cies. A strong European transmission network has allowed ex- 
changes of power during times of regional shortages. The United 
Kingdom, with only one small link with France, was forced to 
regulate electricity during the recent coal strikes. The power restric- 
tion impacted national economic and social life at every level. 
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CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 40609, 40610, 40611, 40623, 
40654, 40655, 40768, 40861, 41027 


40709 (ORNL—5363) Buildings energy use data book: edition 1. 
Liepins, G.E.; Smith, M.A.; Rose, A.B.; Haygood, K. (Oak Ridge 
National Lab., Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 
508p. Dep. NTIS, PC A22/MF AO1. 

A separate abstract was prepared for each of the 8 chapters, 
which cover the following topics: sector definitions, buildings inven- 
tory, appliance inventory, heating and cooling units inventory, appli- 
ance efficiencies, structural characteristics, climatological data and 
appliance fuel use, national economic and a determi- 
nants, fuel consumption and prices, and a survey of selected energy 
studies. A User’s Guide, Appendices, Glossary, Permuted Title, 
Index, Keyword Index, and Bibliography are also included. (MCW) 


pe (ORNL—5363, pp 24) Introduction. Smith, M.A. Apr 
1978. 

In Buildings energy use data book: edition 1. 

The introduction, Chapter 1, is a very general review of 
residential and commercial energy use. Two specific tasks outlined 
are: discussion of definitional problems through a buildings inven- 
tory, and energy use by fuel in the residential/commercial sector. 
Discrepancies in commercial sector definitions are first noted. A 
count of physical structures in the commercial sector is not available, 
but some data are compiled in order to attempt an estimation. 
Information on residential houses is kept regularly by HUD and the 
Bureau of the Census regarding vacancies, new construction, alter- 
ations, and repairs. A brief discussion of fuel use in a combined 
residential/commercial sector is presented. 19 references. (MCW) 


40711 (ORNL—5363, pp 25-60) Appliances: an inventory by 
energy source. Smith, M.A. Apr 1978. 

In Buildings energy use data book: edition 1. 

This chapter, Chapter 2, describes the inventory of fuel-using 
equipment. Manufacturers’ shipments of appliances and equipment, 
ownership of selected appliances and equipment in the residential 
sector, and energy sources are discussed. An attempt is made to 
show export information to differentiate between exports and domes- 
tic purchases. Specific data on commercial appliances and their 
usage rates are generally unavailable. 15 references. (MCW) 


40712 (ORNL—5363, pp 61-107) Appliance efficiencies. Rose, 
A.B. Apr 1978. 

In Buildings energy use data book: edition 1. 

This chapter, Chapter 3, presents an overview of appliance 
efficiencies in the form of a status summary of the pro and final 
Federal regulation promulgated along with the baseline 1972 appli- 
ance efficiencies and the 1980 efficiency improvement targets. Subse- 
quent sections then provide supplementary and more in-depth infor- 
mation pertaining to the individual appliance categories. Wherever 
possible, data is presented to allow the calculation of energy use and 
a possible breakdown thereof when given the number of units or 
their capacity. It should be noted that, throughout the chapter, only 
the design options to improve efficiencies as delineated by the FEA 
are presented. A special bibliography of relevant documents is 
presented in Appendix D. 17 references. 


40713 (ORNL—5363, pp 109-132) Demographic trends and indi- 
cators. Haygood, K. Apr 1978. 

In Buildings energy use data book: edition 1. 

This chapter, Chapter 4, supplies basic demographic data on 
the population of the United States and relates the data to building 
energy use. Employment and population trends and income figures 
are related to commercial and residential building energy use. Rising 
incomes since 1947 have led to increased ownership of energy-using 
appliances. The direct relationship between level of income, age, 
residence, and the ownership of some appliances are indicated. 
Approximately 72% of residences in the United States in 1975 were 
owner-occupied; undoubtedly a homeowner may have more incen- 
tive to install insulation and other energy-saving materials than a 
renter. 11 references. (MCW) 


40714 (ORNL—5363, pp 133-161) Buildings structure and cli- 
matological data, Smith, M.A.; Haygood, K. Apr 1978. 

In Buildings energy use data book: edition 1. 

This chapter, Chapter 5, focuses on energy use as determined 
by building structure. Certain characteristics of a physical structure 
affect energy use, e.g., size, insulation, number of windows, and 
exterior doors. This chapter also discusses climatological conditions 
by ——_ area. Data on residential structures are divided into 
three classifications: (1) mobile homes, (2) single-family homes, and 
(3) multifamily structures. Mobile-home-size characteristics are 
available only by estimate of factory shipments. Data depicting the 
structural characteristics of commercial buildings are not available. 
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Inventories of existing structures are also unavailable with the excep- 
tion of some selected information. However, data on new structures 
of both single-family and multifamily buildings are reviewed in 
several construction reports. Climatological factors have an effect on 
space-conditioning equipment efficiency and usage. Climatological 
data are presented to indicate regional differences in temperature, 
wind speed, etc., that would affect materials used in building con- 
struction and in modifying existing structures. 


40715 (ORNL—5363, pp 179-232) Fuel consumption and prices. 
Liepins, G.E. Apr 1978. 

In Buildings energy use data book: edition 1. 

This chapter, Chapter 7, deals with fuel consumption disag- 
gregated by fuel and sector. One encounters four major difficulties in 
monitoring energy use by sector and fuel: (1) nonuniform accounting 
methods, (2) nonuniform sectoral definitions, (3) inadequate data, 
and (4) inaccurate data. Each of the difficulties is discussed in detail. 
11 references. 


40716 (ORNL—5363, pp 233-302) Review of selected energy 
studies. Liepins, G.E.; Smith, M.A. Apr 1978. 

In Buildings energy use data book: edition 1. 

This chapter, Chapter 8, identifies and reviews some of the 
energy studies that are currently available. The studies included 
were chosen on a basis of availability, current applicability, and 
comprehensiveness. The scopes and methodologies of the studies are 
briefly compared and detailed comparative results are given. 
Energy-use figures are shown, disaggregated by fuel and end use 
(whenver applicable) as published by each of the studies reviewed. 
Studies reviewed include: Stanford Research Institute, Patterns of 
Energy division: Consumption in the United States; Arthur D. 
Little, Inc., Project Independence Blueprint, Residential and Com- 
mercial Energy Use Patterns, 1970 to 1990; Energy and Environ- 
mental Analysis, Inc., Energy Consumption Data Base, Household 
Sector; Jack Faucett Associates, Inc., Energy Consumption in Com- 
mercial Industries by Census Division--1974; Tishman Research Cor- 
poration, Energy Conservation in Existing Office Buildings; Wash- 
ington Center for Metropolitan Studies, ‘A Questionnaire on Lifes- 
tyles and Energy”; Rand Corporation, Energy Use and Conserva- 
tion in the Residential Sector: A Regional Analysis; J.R. Jackson and 
W.S. Johnson, Commercial Energy Use: A Disaggregation by Fuel, 
Building Type, and End Use; General Electric Company, Commer- 
cial Sector Energy Consumption Data Base Development Project; 
E. Hirst and J. Jackson, “Historical Patterns of Residential and 
Commercial Energy Uses,” Energy, 2, No. 2-C. (MCW) 


40717 (ORNL—5391) Investigation of the variability of gasoline 
consumption among states. Greene, D.L. (Oak Ridge National Lab., 
Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 55p. Dep. 
NTIS, PC A04/MF AOl1. 

The determinants of average annual highway gasoline con- 
sumption per household and per vehicle at the state level are 
investigated. A series of gasoline consumption rates is documented, 
ranging from lows of 588.7 gallons per vehicle (Pennsylvania) and 
864.5 gallons per household (New York) up to 900.0 gallons per 
vehicle (Arkansas) and 222.0 gallons per household (Wyoming). This 
may be the first study to address the question of why these large 
differences exist. A two-stage modeling approach was utilized which 
first estimates a demand equation utilizing key socio-economic varia- 
bles. The demand equation, which is based on a time series (1966 
through 1975) of cross-sectional data, also produces quantitative 
estimates of state-specific deviations from predicted consumption 
levels. In the second stage these state-specific “effects” are regressed 
against a set of explanatory variables describing such state character- 
istics as spatial structure, climate, and employment in agriculture. 
State household gasoline-consumption rates were found to be nega- 
tively related to population density, urbanizatiom, agricultural em- 
ployment, severe winter weather, and small-car share of the vehicle 
fleet. They were positively related to the percentage of the popula- 
tion of working age and to the level of tourist activity. 


40718 Instrumentation for monitoring energy usage in buildings 
at Twin Rivers. Harrje, D.T. (Princeton Univ., NJ); Grot, R.A. 
Energy Build.; 1: No. 3, 293-29%Apr 1978). 

The measurement systems used at Twin Rivers for determin- 
ing energy usage are described. These include a weather station, 
three different systems for the measurement of temperatures and 
energy-related events in a house, automated devices to measure the 
air infiltration rate, and infrared thermography. Each of these sys- 
tems played a role in assessing the actual usage of energy in 
individual buildings, in identifying the factors that determine energy 
consumption, and in checking the accuracy of theoretical models for 
predicting the energy performance of dwellings. 


40719 Movers and stayers: the resident's contribution to vari- 
ation across houses in energy consumption for space heating. Sonder- 
egger, R.C. (Lawrence Berkeley Lab., CA). Energy Build.; 1: No. 3, 
313-324(Apr 1978). 
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A general method is proposed that identifies the contribution 
of resident-dependent effects to the observed variability of energy 
consumption in similar houses. The method presumes that, in addi- 
tion to records of energy consumption over time, one has access to 
information about the date of change of occupants. For Twin Rivers 
data, the role of resident-dependent effects is seen to dominate the 
role of effects that depend on structural variations over which the 
resident has no effective control. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 40541, 40638 


40720 (CONF-770155—) Potential for power. A symposium on 
the prospects for power from currently unconventional energy sources. 
(Southampton Univ. (UK)). 1977. 94p. Dep. NTIS (US Sales Only), 
PC A0S/MF AOl. 

From Symposium on the prospects for power from currently 
unconventional energy sources; Southampton, UK (6 Jan 1977). 

A separate abstract was prepared for each of the 7 papers 
presented at the symposium. (MCW) 


40721 (ORNL—5364, pp a Low-Temperature Heat-Utili- 
zation Program. Michel, J.W. Apr 1978 

In Energy Division annual progress report for period ending 
September 30, 1977. 

During FY 1977, two complementary projects were active-- 
one sponsored by the DOE Division of Geothermal Energy and the 
other sponsored by the Ocean Thermal Energy Conversion (OTEC) 
program of the DOE Division of Solar Energy. In the cases of both 
geothermal electric power and OTEC, a large fraction of the capital 
cost of the planned installations will be for the heat exchangers. The 
ORNL work is currently directed at improving the efficiency and 
reducing the cost of this equipment. During the year, work in the 
— area was concerned largely with obtaining condensation 

eat transfer data with fluorocarbons and isobutane on a variety of 
advanced design vertical tubes. Tests with R-113 (C,ClsFs), R-115 
(C.CIFs), and R-600a (isobutane) were completed on as many as six 
different tube surface geometries--some with condensate drain-off 
skirts. Work during FY 1977 on the OTEC project was both of an 
analytical and an experimental nature. The analytical work consisted 
of providing technical assistance in the heat exchanger development 
program by evaluating proposals, monitoring contracted work, and 
participating in special committees and conferences. The experimen- 
tal activity was associated with a new ammonia heat-transfer test 
loop where several condensation tests were performed on both 
smooth and fluted vertical tubes. 


SOLAR 


REFER ALSO TO CITATION(S) 39436, 39437, 39460, 39483, 
39675, 39690, 39705, 39710, 39748, 40536 


40722 (CONF-770155—, pp 5.1-5.11) Solar energy: the power 
available and the practical limitations. McNelis, B. (General Technol- 
ogy Systems Ltd., Hounslow, Eng.). 1977. 

From Symposium on the prospects for power from currently 
unconventional energy sources; Southampton, UK (6 Jan 1977). 

In Potential for power. 

The availability of solar energy is outlined. The range of 
approaches to conversion of solar energy into more-readily usable 
forms is briefly described and those systems that are currently 

considered as likely candidates for the supply of an appreciable 
proportion of the world’s energy consumption, namely photovoltaic 
and thermal conversion, are described in further detail. Develop- 
ment work in progress around the world is mentioned and economic 
limitations to the utilization of solar energy are listed. 43 references. 


40723 (LBL—7805) Subsidizing solar energy: the role of tax 
credits, loans, and warranties. Berman, S.M.; Fisher, A.C. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Mar 1978. Con- 
tract W-7405-ENG-48. 27p. Dep. NTIS, PC A03/MF AOl. 

It is generally agreed that solar energy is an appropriate 
technology. It is further agreed that its use aie to be subsidized by 
appropriate governmental action. There is not, however, a consensus 
as to just why solar energy is desirable, or what constitutes appropri- 
ate action. In this paper some arguments are considered for a subsidy 
and are related to a specific proposal. First, some of the arguments 
that have been advanced in favor of subsidizing solar energy are 
reviewed. Next, an additional argument, which seems to offer a 
strong rationale for a subsidy of a somewhat unconventional sort—a 
government-backed service warranty—is proposed. Then the argu- 
ment for the warranty is presented, along with an argument for a 
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subsidy to overcome high front-end costs. Finally, some estimates of 
the budget costs of a warranty program are presented. 


40724 (ORNL—5364, pp 201-232) Solar and Special Studies. 
Chester, C.V. Apr 1978. 

In Energy Division annual progress report for period ending 
September 30, 1977. 

The section, which is a new addition to the Energy Division, 
is involved with research on solar energy applications and special 
studies concerned with civil defense, sabotage, and terrorism. In 
addition, the section is responsible for coordination of all solar- 
related research at ORNL, including that being conducted in other 
parts of the Energy Division, that is, OTEC and Solar Technology 
Transfer. The objective of this coordination is to ensure that 
priate interaction and communication take place between workers in 
various divisions and to promote the development of new projects 
compatible with ORNL capabilities and interests. 


40725 Solar energy's Sun Day punch. Fraser, D. (Sun Day, 
Washington, DC). Worklife; 3: No. 4, 14-18(Apr 1978). 

The case for increased development of solar power is based 
on the need for safe energy and employment opportunities. Solar 
technologies include passive solar construction, water and space 
heaters, on-site electrical conversion, wind energy systems, and 
biomass conversion. Many of these have undergone Teasibility ponend 
and been found ready for commercial application. The popular 
appeal of solar energy was demonstrated by the coordinated effort 
made by the sponsors of Sun Day. Jobs will be created as solar 
technology markets develop domestically and abroad, especially in 
developing countries. Workers, however, will demand a well- 
planned conversion in order to avoid economic and labor disrup- 
tions. These plans could include some of the financial incentives, tax 
credits, and reduced insurance assessments granted to other energy 
sources and a removal of some of the barriers to solar energy. 


40726 CETA shines in California sun power. Brown, S. (Dept. of 
Labor, San Francisco). Worklife; 3: No. 4, 19-21(Apr 1978). 

The Comprehensive Employment and Training Act (CETA) 
programs are exploiting the job opportunities that solar energy 
technologies offer. CETA officials _ as many as 347,000 new 
jobs by 1987 in the solar industry. C. ts are funding demon- 
stration projects in California, a state whic foresees social, econom- 
ic, and ecological benefits to be gained by funding solar technology. 
Early projects having demonstated that success is a factor of the 
project's scale, the amount of training workers have had, and the 
ratio of instructors to trainees, the 22-week training program has 
been made more rigorous and may be lengthened to 10 months. 
CETA trainees are able to find well-paying jobs. The California 
projects have emphasized the application of solar energy to meet the 
needs of the poor. 


40727 Solar energy. Joint hearing before the Committee 
the Select Committee on Small 


sources (1977). 409p. GPO. 

The opening statement of Colorado Senator Floyd K. Haskell 
covers briefly some perspectives of solar energy. Statements are then 
presented by 23 experts on solar energy. In Appendix I, The Role of 
Small Business in Solar Energy Research, Development, and Dem- 
—— (a Senate Report in the 94th Congress), is included. In 

Appendix II, material exhibited by John H. Keyes includes the 
following: A Consumers’ Guide to the Purchase of Solar Heating 
Equipment; Advice to the Builder or Homeowner Solar 
Heating; Field Test Procedure for Rating Residential Solar Heating 
Systems Based on Useful Heat Delivery by Remmers and Kiev; 
Solar Code of Ethics; and some excerpts from Solar Update, pub- 
lished by Champion Home Builders Co. Appendix III publishes the 
brochure. Sun-station—The Home of Tomorrow is Here Today by 
Perl-Mack, exhibited by Primack. Rick's Cafe Personnel Orientation 
and Training Manual, exhibited by Malcolm Lillywhite, is included 
in Appendix IV. Some literature available on solar energy is my - 
Appendix V. Ap — VI contains additional material su 
solar energy including information on transmission of A yrs 
through the atmosphere and the distribution and amount o' ergy 
energy reaching the ground; information from the Solar Encrey 
Industries Association; information on investments in solar ener, 
information on solar power from satellites; a description of so 
—— use at New College peor ot in Denver; and a paper on Jobs 
and Solar Energy by Lillard and Frick. (MCW) 


40728 Energy for development: Third World options. Hayes, D. 
(ed.). Washington, DC; Worldwatch Inst. (1977). 44p. . 

The Third World may enter the solar era before the industrial 
world does. Several features common to developing countries make 
such a prospect seem likely. Peay nations, by and large, = 
to be more richly endowed than their industrial counterparts with 





4012 ENERGY RESEARCH ABSTRACTS 


sunlight. Their populations tend to be dispersed enough to facilitate 
the exploitation of decentralized energy resource: about half the 
people in Latin America, 70 percent in South Asia, and 85 percent in 
Africa still live in rural areas. In the Third World, the current high 
cost of conventional energy, especially electricity, has already made 
solar options economically competitive. Far from being exotic proto- 
types fit for development in the year 2000, many solar devices have 
ee A pe themselves simple and practical. Finally, since the 
Third World already obtains much of its energy from indirect solar 
sources (mostly firewood), the initial steps toward a solar economy 
involve no more than an increase in the efficiency of usage. A Third 
World decision to take a leadership role in harnessing sustainable 
energy sources would be wise. Although the world is not running 
out of energy, it is running out of oil. Widespread use of solar 
equipment in the Third World would provide a market for solar 
equipment manufacturers. Many attempts have been made in the last 
half century to introduce solar technologies in the Third World: 
typically, the technology has worked, and the technology transfer 
has not. Solar-powered pumps replaced manual laborers and then 
there was a lack of trained maintenance personnel. The challenge of 
a solar transition is formidable, but the rewards of success make it a 
goal worth pursuing, the author concludes. 49 notes. (MCW) 


40729 Engineer looks at solar energy. Dubin, F.S. (Dubin- 
Bloome Associates, New York). pp 9-15 of NESEA 76: decision 
making in solar technology. Shaw, E. (ed.). Townshend, VT; New 
England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The author thinks the U.S. government now officially pro- 
jects that all fuel costs will triple by 1985, and then increase at 5 
percent per year above the general inflation thereafter. Electricity 
costs will triple by 1990. Engineers project that the same amount of 
money spent to produce a Btu in a fossil fuel or a nuclear power 
plant would produce almost 3 Btu's from investment in solar energy 
and energy conservation and would create 64,000 jobs as against the 
16,000 that were projected for the nuclear plant. The author states 
that solar energy systems do not impose the load demand at inoppor- 
tune times if the system is designed properly, with proper storage. 
Also, electricity is not needed as a back-up. Fossil fuel may be used. 
The author then points out the other reasons why solar energy 
should be developed now and reviews the positive actions in pro- 
gress. (MCW) 


40730 Statement of State Senator William M. Bulger (D-Boston) 
on the “Toward Tomorrow Fair,” Univ. of Massachusetts Campus, 
Amherst, Massachusetts. pp 23-29 of NESEA 76: decision making in 
solar technology. Shaw, E. (ed.). Townshend, VT; New England 
Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

With New England inordinately dependent on oil (80 per- 
cent), Senator Bulger comments on the necessity to develop solar 
energy and offshore oil deposits in Georges Bank. If the same capital 
investment of billions of dollars to produce Geroges Bank oil 
(which, if it exists, represents only a six months supply of oil for the 
U.S.) were to be invested in solar energy, it could provide as much 
as 20 to 30 years of solar energy, he observes. The senator then took 
issue with some comments attributed to Frank Zarb, FEA director, 
on solar energy ee and the exploitation of Georges Bank 
oil. He further notes that the SERI approach will be favored by 
many, but he is convinced that the more significant research and 
development of solar technology will come from the private sector. 
Further, the market place will provide the real impetus for develop- 
ment, he states. (MCW) 


40731 Constraints and incentives to the widespread use of solar 
heating and cooling systems. Masterson, C. (AIA Research Corp., 
Washington, DC). pp 43-44 of NESEA 76: decision making in solar 
technology. Shaw, E. (ed.). Townshend, VT; New England Solar 
Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

This study briefly discusses barriers to the utilization of solar 
heating and cooling systems for buildings and evaluates alternative 
incentives that will promote their widespread use. Economics, legal 
and regulatory problems, and project organization and management 
are seen as the three main constraints. If left to the forces of the 
market place, solar heating and cooling systems will not become 
competitive with existing technologies until the year 2,000, the 
author observes. The author further notes that the attitude of the 
consumer is also important for solar systems development. (MCW) 


40732 Remarks. Mitchell, R.W. (Federal Energy Administra- 
tion, Boston). pp 45-52 of NESEA 76: decision making in solar 
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technology. Shaw, E. (ed.). Townshend, VT; New England Solar 
Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

If present energy consumption trends continue, New Eng- 
land, and the U.S. as a whole, will soon be in serious danger. The 
author cites these facts: coal accounts for 2 percent of New 
England's energy consumption versus 19 percent for the U.S. as a 
whole; natural gas accounts for 9 percent versus 28 percent for the 
entire country; petroleum products account for 80 percent of New 
England’s consumption versus 47 percent nationwide; and electrical 
generation is 60 percent dependent on oil versus only 16 percent for 
the United States. New England's unit average energy price is 35 to 
40 percent higher than the U.S. due to its heavy dependence on oil. 
Energy options to alleviate New England's dependence on oil are 
examined with the result summarized that sooner or later, in a major 
way New England will have to utilize solar energy. The author then 
examines national legislation and energy research projects under- 
way. He concludes that government, industry, and the scientific 
community can provide the solution to the problem. (MCW) 


40733 Solar energy legislation and Washington. Cross, J.M. 
(Senate Small Business Administration, Washington, DC). pp 67-71 
of NESEA 76: decision making in solar technology. Shaw, E. (ed.). 
Townshend, VT; New England Solar Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

The author reviews legislation discussed or introduced in the 
U.S. Congress dealing with solar energy—its funding, market, com- 
mercialization, etc. Financial incentives for homeowners are cited. 
Legislation allowing inventors research funds for solar energy de- 
vices is briefly mentioned. (MCW) 


40734 New laws to encourage solar energy use for individual 
buildings. Robbins, R.L. (Lake Michigan Federation, Chicago). pp 
81-87 of NESEA 76: decision making in solar technology. Shaw, E. 
(ed.). Townshend, VT; New England Solar Energy Association 
(1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

Innovations in building design and construction and in the use 
of new heating and cooling methods have generally been slow to be 
applied in the U.S. Much of this is due to the fragmented and 
conservative structure of the construction industry. But local and 
state laws, as well as institutional constraints have also severely 
limited change. Seven major legal issues where changes would 
improve use of solar energy systems are: improving access to solar 
insolation; optimizing the location of solar energy collectors; im- 
proving the private economics of solar energy systems; improving 
the operation and os of systems through feasible energy backup 
and utility provision of solar energy systems; removing construction 
and maintenance problems; and improving financing for and increas- 
ing the number of solar energy systems. 


GEOTHERMAL 


REFER ALSO TO CITATION(S) 39853, 39861, 39899, 39902, 
39936, 39938 


40735 (CONF-770155—, pp 3.1-3.10) Geothermal power. Gar- 
nish, J.D. 1977. 

From Symposium on the prospects for power from currently 
unconventional energy sources; Southampton, UK (6 Jan 1977). 

In Potential for power. 

Up to the present time, most geothermal developments in the 
world have exploited naturally occurring steam fields. In a geologi- 
cally stable region like the UK, far removed from the tectonic plate 
boundaries, the possibility of locating such a resource can be dis- 
counted. The types of resource that could exist, however, may be 
divided into aquifer sources and ‘hot dry rocks’. In either case, 
exploitation would amount to mining the heat contained in the 
Earth's crust and, as such, the extent to which it might be able to 
contribute to the nation’s energy needs is subject to both technical 
and economic constraints. At least in the foreseeable future, it 
appears that the economic criteria will be the controlling factor on 
both national and local levels. After reviewing all the facts, it 
appears that geothermal energy might be able to supply 1% of 
Britain's energy needs by the end of the century and perhaps up to 
10% in the longer term. 15 references. (MCW) 


40736 (NP—23196, pp M.1-M.23) Promise of geothermal energy 
systems for communities. Bloomster, C.H.; Schuller, C.R. 1978. 


In Integrated Community Energy Systems planning: state-of- 
the-art report. 
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Geothermal energy has an excellent potential as a multipur- 
pose renewable resource which may be developed over the next 25 
to 50 years. Economics, the cost of production and distribution, and 
the organization of a market for end use are the main deterrents to its 
widespread use today. Worldwide, geothermal energy already is 
used for electricity generation, space heating, domestic hot water 
heating, industrial process heating, greenhouse heating, refrigeration, 
generating by-product chemicals, fish rearing, and therapeutic bath- 
ing. Over 1000 MWe of geothermal electricity are generated in the 
U.S., Italy, New Zealand, Mexico, Japan, Iceland, and U.S.S.R. 
New installations are planned in many of these and other countries. 
In Iceland, municipal district-heating systems are geothermal energy 
to heat the homes of more than 100,000 people. Less-extensive 
— district heating systems are located in France, Hungary, 
apan, and the USSR. In the U.S., geothermal energy currently 
heats less than 1000 dwellings in Klamath Falls, Oregon, and Boise, 
Idaho. Many countries have geothermal process heat installations, 
but combined the total energy currently supplied is small. 


OTHER 
REFER ALSO TO CITATION(S) 39966, 39968, 40705, 40749, 40750 


40737 (CONF-770155—, pp 1.1-1.28) Potential of wave power. 
Glendenning, I. 1977. 

From Symposium on the prospects for power from currently 
unconventional energy sources; Southampton, UK (6 Jan 1977). 

In Potential for power. 

The wave energy arriving on the west coast of the UK 
represents a very substantial energy resource, amounting on average 
to more than twice the present installed capacity of the CEGB. 
Recent, comprehensive, studies by the CEGB and the National 
Engineering Laboratory suggest that, although there is no obvious 
technical reason for being unable ultimately to harness much of this 
energy, and many methods have been proposed, there are still 
considerable uncertainties over the choice of a wave power system 
and its economics. Wave power does show sufficient promise, how- 
ever, to have been made the subject of serious studies supported by 
the CEGB and the Department of Energy. In this Paper the poten- 
tial of wave power and some of the more promising methods of 
harnessing it are discussed, together with an appreciation of some of 
the many technical and engineering problems that still need to be 
examined, and the impact of wave power on the environment. By 
considering the results of recent research and their impact on wave- 
power economics, it is argued that wave power could be exploited 
to conserve fossil fuels but is unlikely to be competitive with nuclear 
power. 29 references. 


40738 (CONF-770155—, pp 2.1-2.16) Tidal power. Wilson, E.M. 
(Univ. of Salford, Eng.). 1977. 

From Symposium on the prospects for power from currently 
unconventional energy sources; Southampton, UK (6 Jan 1977). 

In Potential for power. 

Many ideas to generate electricity from tidal power have 
been pro . The author reviews the better-known proposals and 
these include such schemes as single-basin, ebb-generaticn turbogen- 
erators acting in one direction (the “single-effect’’ scheme); single- 
basin, ebb and flow turbo-generators acting in two directions (the 
“double-effect” scheme); multiple basins and continuous generation; 
multiple basins and peak generation; vertical shaft Kaplan-type turbo 
generators; horizontal-shaft ‘‘bulb”-type turbogenerators; horizontal- 
shaft —— turbines; horizontal-shaft “straight-flow” turbogener- 
ators with electricity generation by a peripheral alternator; propeller 
turbines driving air compressors for underground air storage and 
gas-turbine peaking generation; pumped-hydro storage in separate 
reservoirs overground and underground; pumped-hydro storage in 
estuarial reservoirs with assisted refilling by tides; electrically inter- 
linked “single-effect’ schemes; hydraulically interlinked ‘‘single- 
effect” schemes; and single basin with two-way pumping/generating 
to produce guaranteed power. Some working schemes are described 
with their resulting outputs. Costs are estimated. (MCW) 


40739 (CONF-770155—, pp 4.1-4.9) Energy from the wind. Mus- 
grove, P.J. 1977. 

From Symposium on the prospects for power from currently 
unconventional energy sources; Southampton, UK (6 Jan 1977). 

In Potential for power. 

An assessment is made of the amount of power/energy in the 
wind with emphasis on calculations for the United Kingdom. Wind- 
mills must be deployed over a given area in a pattern that takes 
account of the distribution of directions from which the wind can be 
expected. In the U.K., one such array can be provided in the 
Western Isles. The author recommends deploying such an array in 
the shallow waters of the southern North Sea. He concludes that 
deploying such an array in the shallow offshore region would have 
the potential for providing a very significant part of the total 
electricity requirements. He also concludes that such a wind-power 


ENERGY CONVERSION 4013 


system appears competitive with nuclear power systems. 8 refer- 
ences. (MCW) 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 40654 


40740 Energy conversion making use of thermal differentials by 
means of ferroelectric materials. Gonzalo, J.A.; Purcell, R.M. (Univ 
of PR, Rio Piedras). Ferroelectrics; 17: No. 1-2, 419-422(1977). 

Recent work has shown that the performance of pyroferroe- 
lectric materials can be determined in terms of their fundamental 
dielectric and thermal properties. The time dependent operation of a 
single stage pyroferroelectric converter subject to thermocycling 
was evaluated, and expressions for the specific power, voltage and 
current outputs were obtained as functions of the relevant static and 
transport parameters. It was concluded after an analysis of existing 
data for various materials that ideal efficiencies of the order of 10- 
15% could be expected using various materials with comparatively 
large performance factors over their ideal temperature range in 
multistage operaiion, over large total thermal differentials. Ferro- 
electric samples with fixed polarization direction obtained by y- 
irradiation were subject to thermocycling in the laboratory. The 
experimental observations were in agreement with the calculated 
estimates for efficiency and specific power output. 


MHD GENERATORS 
REFER ALSO TO CITATION(S) 38728 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 40746 


40741 Heat exchange in an MHD channel with allowance for the 
ion slippage. Mittal, M.L.; Bhat, A.N. (Technological Institute of 
Bombay, India). High Temp. (USSR) (Engl. Transl.); 15: No. 4, 719- 
729(Jan 1978). 

This investigation was carried out for the purpose of studyi 
the effect of ion slippage on the steady heat exchange in a channe 
with a constant wall temperature. The problem was solved analyti- 
cally. Numerical values of the coefficients of heat exc! are 
presented for the various values of the parameters which are 
teristic of an MHD generator. It is concluded that ion slippage leads 
to a change in the temperature distribution and to decrease in the 
length of the initial thermal section, the average-mass temperature, 
and the local Nusselt number. 


40742 Efficiency of a Faraday MHDG in a scheme with a 
thermonuclear reactor. Breev, V.V.; Panchenko, V.P.; Chernukha, 
V.V. (I. V. Kurchatov Institute of Atomic Energy). High Temp. 
(USSR) (Engl. Transl.); 15: No. 4, 741-748(Jan 1978). 

Problems of obtaining the maximum efficiency of MHD gen- 
erators on equilibrium plasma in a scheme with dhermsnendienr 
reactors providing high parameters of the working body (pres- 
sure~ 100 MPa, temperature~ (1-2)eV) are discussed. A quasi-one- 
dimensional method of calculating such generators is given. Super- 
sonic MHD generators operating on various working bodies (water, 
argon and helium with the addition of potassium, and lithium) are 
examined. It is shown that a Faraday MHD generator with a steady 
plasma source can provide high values of efficiency of a thermonu- 
clear electric power station (60—80% provided utilization of the 
low-potential heat). 


40743 Nitrogen fixation and molecular 
generation using a coal gasification gas stream. Bretz, G.M. (to 
Koppers Company, Inc.). US Patent 4,064,222. 20 Dec 1977. Filed 
date 7 Apr 1977. 20p. 

A method of generating electricity and fixing nitrogen oxides 
is disclosed in which coal is gasified at high pressure to produce a 
mixture of carbon monoxide and carbon dioxide, with a minimal 
amount of hydrogen and water, as a gas stream. This high pressure 
gas stream is mixed with an oxidant to introduce mixtures of nitro- 
gen and oxygen and then completely combusted. The high tempera- 
ture combustion gas is then further ionized to form a plasma and its 
velocity is increased, while its high pressure is maintained. The high 
pressure, high velocity plasma is ba into an MHD to 
produce electricity where it is adiabatically ex to fix the 
nitrogen oxides contained therein. The final gas stream, with the 
fixed nitrogen oxide compounds therein, is thereafter reacted to form 
nitric acid. 
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40744 Investigation of two-phase liquid-metal 
magnetohydrodynamic power systems. Amend, W.E. (Argonne Na- 
tional Lab., IL); Fabris, ¢ G.; Cutting, J. pp 305-317 of Future energy 
roduction systems. Heat ‘and mass transfer processes. Volume I. 
ton, J.C.; Afgan, N.H. (eds.). Washington, DC; Hemisphere 
Publishing Corp. (1976). 

Magnetohydrodynamic power systems are receiving renewed 
interest as a result of the need to develop more efficient energy 
conversion systems. One of these systems, the two-phase Liquid- 
Metal MHD (LMMHD) system, is under development at the Ar- 
gonne National Laboratory. The result of the detailed cycle analysis 
and systems studies, a description of the experimental facility and the 
basic results obtained, and the thermal and magneto fluid mechanics 
problems encountered in two-phase liquid-metal flows in the pres- 
ence of a magnetic field are presented. Detailed cycle analysis and 
in-depth modeling studies have indicated that power cycles utilizing 
two-phase liquid metal MHD generators are attractive alternates to 
conventional power-generation techniques from the standpoint of 
coupling to available heat sources and to provide improved efficien- 
cy. The studies indicate that the LMMHD cycle will operate effi- 
ciently in the temperature range of 1000—1600°F (50% efficiency 
with a maximum cycle temperature of 1600°F) and is therefore 
potentially compatible with many advanced heat sources under 
development such as the LMFBR, fluidized-bed coal combustor, 
HTGCR and the fusion reactor. Of special interest is the coupling to 
the LMFBR thereby eliminating the costly, potentially hazardous 
liquid-metal/water interface. The results of detailed parametric stud- 
ies of the heat transfer interfaces between an LMMHD power cycle 
and an LMFBR and a steam bottoming plant are described. It is 
shown that the interfaces do place restrictions on the possible range 
of operating parameters but that a viable system can be designed to 
couple with an LMFBR operating with a maximum coolant tem- 
perature at 1200°F to yield an overall conversion efficiency ap- 
proaching 45%. Results of the cycle studies and thermodynamic 
analysis show that the two-phase generator approaches the operation 
of an infinite reheat turbine and is responsible for the high cycle 
efficiencies. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


40745 (EPRI-AF—569) Coil systems for measuring electrical 
conductivity in MHD combustion flows. Final report. Vendell, E.W. 


(Utah State Univ., Logan (USA). Dept. of Mechanical Engineering). 
Jan 1978. 29p. NTIS, MF AO1. 

An instrument system for measuring electrical conductivity, 
sigma, was tested in a copper-walled magnetohydrodynamic (MHD) 
combustion duct at Stanford University; these tests were preceded 
by simulation tests at Utah State University in an electrolyte-filled 
aluminum duct. The system consisted of an immersible two-coil, 
magnetic-induction probe, a pneumatically actuated traversing appa- 
ratus, provision for gas cooling, and signal conditioning and readout 
devices. Operation of the probe was based on the fact that sinusoidal 
power supplied to the primary coil created a magnetic dipole field 
that induced eddy currents in the surrounding medium; the sigma- 
dependent eddy-current magnitudes were detected and measured by 
the probe's secondary sensing coil. After the influence of nearby 
highly conducting walls (10°mho/m) was essentially eliminated, the 
system could measure sigma(approximately 10 mho/m) in electro- 
lytes with a maximum error of 10%. However, the tests in a seeded 
MHD combustion flow at Stanford were not successfully completed 
due to complexities associated with the cooling and traversing 
apparatus and due to funding and facility-scheduling priorities. Con- 
sequently, in an effort to simplify the measurement technique, a 
theoretical study was made of an instrument having the primary and 
secondary sensing coils embedded in an insulator wall adjacent to 
the conducting fluid. A two-coil system was tested using a uniformly 
conducting electrolyte and the disagreement between theory and 
experiment was less than 15%. The theory predicts that extra sensing 
coils can be used to obtain a conductivity profile. Although it has 
not yet been tested in an MHD flow, the wall-mounted coil system is 
attractive because coil cooling would be simplified, traversing would 
be unnecessary, the technique is non-intrusive, and the measurement 
readout would be continuous. 


DUCT ENGINEERING AND FLUID DYNAMICS 


40746 Optimization of diagonal type nonequilibrium plasma 
MHD generator. Ishikawa, M.; Umoto, J. (Kyoto Univ, Jpn). Tech. 
Rep. Inst. At. Energy, Kyoto Univ.; No. 172, 1-18(Jul 1977). 

A new optimization theory for a MHD generator is derived 
from the fundamental MHD equations. The theory is intended to 
maximize the total thermal efficiency of an MHD-steam plant, when 
the stagnation temperature and pressure at the generator entrance 
and the applied magnetic field are held constant. Detailed analysis 
shows that the total thermal efficiency of the MHD-steam plant with 
the diagonal type generator can exceed 50 percent, and the perform- 
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ance characteristics of the diagonal type generator can well ap- 
proach that of the Faraday type generator. 


THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT 


40747 Thermoelectric device with large temperature gradient. 
Dahlberg, R. German(FRG) Patent 2,547,262/A/. 28 Apr 1977. 27p. 
(In German). 

A thermoelectric device is described in which the heat flux 
through the sides of a thermocouple flows along temperature gradi- 
ents of such magnitude that the electron scattering at the lattice ions 
becomes inelastic. Thereby specific heat conduction in the large 
temperature gradients is reduced which may be utilized for an 
improvement of the efficiency of thermoelectric devices. The inven- 
tion is described with 8 construction examples and 14 claims. 


APPLICATIONS 


40748 Method of calculation of the efficiency of gas thermoelec- 
tric drives. Romanenko, N.T.; Arzyutov, G.N. (Kiev Polytech Inst, 
Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 6, 103- 
106(1977). (In Russian). 

Gas thermoelectric drives (GTED) are best suited for appli- 
cation together with pipeline control and shut-off devices (valves, 
dampers, distributors, etc.). Efficiency is the parameter most fully 
reflecting the power possibilities of GTED. As it depends, directly 
or indirectly, on the majority of values characterizing the process of 
operation of the drive (electric current, pressure in the chamber, 
force on the mobile organ, response time parameters), the variation 
of efficiency depending on time and the factors influencing it are 
investigated. A method of calculation of the efficiency of GTED is 
presented. Recommendations to improve it are given. 


FUEL CELLS 


DESIGN AND DEVELOPMENT 


40749 (EPRI-AF—696(Vol.1)) Assessment of the fuel cell's role 
in small utilities. Final report. Steitz, P.; Mayo, G.; Taylor, D.; 
Lehman, H. (Burns and McDonnell Engineering Co., Kansas City, 
Mo. (USA)). Feb 1978. 219p. Dep. NTIS, PC A10/MF AO1. 
Fuel-cell power plants are expected to have a number of 
unique features of potential benefit to small electric utility systems 
including efficient operation, availability in small unit sizes, high 
reliability, a flat heat rate curve, minimal environmental impact, and 
a dispersed siting capability. This study assessed the role of fuel cells 
in small municipal and rural electric utility systems, identified the 
fuel-cell characteristics most important to ensuring its successful 
penetration of the small utility market, and quantified the value to 
small utilities of key fuel-cell characterestics. The study involved 
five technical tasks including: (1) analysis of small utility characteris- 
tics; (2) selection of six reference systems and expansion from 1980- 
2000 with conventional generations; (3) expansion of the six refer- 
ence systems with five fuel-cell types and comparison with conven- 
tional expansions; (4) determination of threshold values for key fuel- 
cell characteristics; and (5) - uantification of the potential benefits 
associated with certain of the fuel cell’s unique features. The fuel-cell 
types evaluated include a 5-MW first-generation fuel cell operating 
on naphtha and 1-, 5-, 10-, and 25-MW advanced fuel cells using No. 
2 oil. The results of the study show that the fuel cell has the potential 
for significant penetration into the small utility market, competing 
with conventional generation from the base load to the intermediate 
and ing ranges of operation, especially if the characteristics 
specified for the advanced fuel cells can be achieved. Typical break- 
even capital costs ranged between $250 and $400/kW for the various 
scenarios. The major potential limitations on the utilization of these 
fuel-cell types are oil availability and price. If future oil prices are 
much higher relative to other fuels than at present, fuel-cell penetra- 
tion may be restricted to peaking and intermediate-range operation. 


40750 (EPRI-EM—696(Vol.1)) Assessment of the fuel cell's role 
in small utilities. Final report. Steitz, P.; Mayo, G.; Taylor, D.; 
Lehman, H. (Burns and McDonnell Engineering Co., Kansas City, 
Mo. (USA)). Feb 1978. 210p. Dep. NTIS, PC A10/MF AOI. 

Fuel cell power plants are expected to have a number of 
unique features of potential benefit to small electric utility systems 
including efficient operation, availability in small unit sizes, high 
reliability, a flat heat rate curve, minimal environmental impact, and 
a dispersed siting capability. This study assessed the role of fuel cells 
in small municipal and rural electric utility systems, identified the 
fuel cell characteristics most important to ensuring its successful 
penetration of the small utility market, and quantified the value to 
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small utilities of key fuel cell characteristics. The study involved five 
technical tasks including: (1) analysis of small utility characteristics; 
(2) selection of six reference systems and expansion from 1980 to 
2000 with conventional generation; (3) expansion of the six reference 
systems with five fuel cell types and comparison with conventional 
expansions; (4) determination of threshold values for key fuel cell 
characteristics; and (5) quantification of the potential benefits associ- 
ated with certain of the fuel cell’s unique features. The fuel cell types 
evaluated in this study included a 5-MW first generation fuel cell 
Operating on naphtha and 1-MW, 5-MW, 10-MW, and 25-MW 
advanced fuel cells using No. 2. oil. The results of the study show 
that the fuel cell has the potential for significant penetration into the 
small utility market, competing with conventional generation from 
the base load to the intermediate and peaking ranges of operation, 
especially if the characteristics specified for the advanced fuel cells 
can be achieved. Typical break-even capital/costs ranged between 
$250 and $400/kW for the various scenarios. The major potential 
limitations on the utilization of these fuel cell types are oil availabil- 
ity and price. If future oil prices are much higher relative to other 
fuels than at present, fuel cell penetratior may be restricted to 
peaking and intermediate range operation. 


40751 Generation of electrical energy by H2-O2-fuel cells. Bren- 
necke, P.; Ewe, H.; Justi, E. (Technische Univ. Braunschweig (Ger- 
many, F.R.)). pp 591-601 of Ist German solar energy forum. Vol. 2. 
Proceedings. Chapter 21: hydrogen technology. Bossel, U. (ed.). 
Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The authors describe the function of an alkaline H2-O2-fuel 
cell, the partition of the total reaction in an anodic and cathodic step, 
and the rate controlling mechanisms. By direct conversion of chemi- 
cal into electrical energy fuel cells are not limited by the Carnot 
factor prohibiting high conversion efficiency. Two developed tech- 
nical fuel cells are described in detail: the German alkaline system 
operating at ambient temperatures, and avoiding rare metal catalyts; 
and the fuel cell system of United Technologies (USA) operating 
with prosphoric acid as immobilized electrolyte at 150-190°C. 


40752 Redox Flow System for solar photovoltaic energy storage. 
O'Donnell, P.; Gahn, R.F.; Pfeiffer, W. (NASA, Lewis Research 
Center, Cleveland). pp 733-736 of Twelfth IEEE photovoltaic spe- 
cialists conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1976). 

From 12. IEEE photovoltaic specialists conference; Baton 
Rouge, LA, USA (15 Nov 1976). 

See CONF-761130—. 

The interfacing of a Solar Photovoltaic System and a Redox 
Flow System for storage was workable. The Redox Flow System, 
which utilizes the oxidation-reduction capability of two redox cou- 
ples, in this case iron and titanium, for its storage capacity, gave a 
relatively constant output regardless of solar activity so that a load 
could be run continually day and night utilizing the sun’s energy. 
One portion of the system was connected to a bank of solar cells to 
electrochemically charge the solutions, while a separate part of the 
system was used to electrochemically discharge the stored energy. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


40753 (EPRI-EM—624) Influence of dispersed refractory oxides 
in retarding catalyst sintering. Interim report. Johnson, D.L. (North- 
western Univ., Evanston, Ill. (USA). Dept. of Materials Science and 
Engineering). Mar 1978. 47p. Dep. NTIS, PC A03/MF AOl. 

The molten carbonate fuel cell anode consists of a high 
surface area porous nickel powder compact. This anode is vulner- 
able to loss of surface area and, therefore, loss of catalytic activity by 
a process known as sintering. Refractory oxides dispersed on the 
surface of the nickel provide a means for retarding the rate of nickel 
sintering. This project was initiated in 1974 to study sintering on 
idealized sinusoidal surfaces that simulate the geometry of porous 
compacts and compare the results of those obtained on actual porous 
pe a surfaces. Of particular interest is the development and 
confirmation of mathematical models that could predict the relation- 
ships of the various dispersoid parameters with sintering rate. These 
relationships were studied by measuring the rate of amplitude decay 
of the sinusoidal surfaces under sintering conditions. These decay 
rates were correlated with the porous compact sintering results and 
used to verify and improve the mathematical models. The results to 
date have: (1) demonstrated the effectiveness of using the sinusoidal 
decay rate to study nickel sintering; (2) verified the mathematical 
models of surface diffusion as being representative of the sintering 
observed on both sinusoids and porous compacts; and (3) determined 
that MgO and Al,Os are more effective than CaO in retarding 
sintering. The next phase of this effort will focus on using the 
techniques and models developed to date to evaluate alternate 
molten carbonate fuel cell anode combinations as well as to deter- 


‘ fuel cells is described. Phosphoric acid 
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mine the role of the liquid phase (electrolyte) in sintering during fuel 
cell operation. 


40754 (EPRI-EM—661) Catalyst sintering studies. Interi: 
report. Pan, Y.C.; Fung, S.C.; Ciprios, G. (Exxon Research and 
Engineering Co., Linden, N.J. (USA)). Mar 1978. 155p. Dep. NTIS, 
PC A08/MF AOl1. 

A study of methods to retard the loss of catalyst surface area, 
and therefore retard the loss of catalytic activity, in phosphoric acid 
fuel cells use platinum 
catalysts dispersed as small crystallites on carbon supports. These 
crystallites are meta-stable and tend to grow to larger size ("‘sinter’’) 
with lower surface area due to surface free energy considerations. 
The ate taken in this study was to manipulate the factors 
controlling surface energy to improve Pt crystallite stability. These 
factors included the nature of support substrates, catalyst preparation 
method, addition of adsorbed high valence cations, and addition of 
potentially stabilizing components. Platinum sintering rates were 
significantly different for various support systems. A very promising 
high surface area activated carbon, North American P-100, was 
discovered which showed no measureable loss of platinum surface 
area after 1002 hours exposure to standard sintering conditions (85 
percent HsPQ,, 150°C, +600 mV vs SCE). On the other hand, 
pronounced sintering occurred in less than 200 hours for all other 
carbon supports tested. The P-100 support contains substantial 
amounts of phosphorus. Interactions between this phosphorus and 
platinum are believed to be an important factor in stabilizing the Pt 
crystallites. Other screening studies showed no significant beneficial 
effect on sintering rate using conductive oxide supports (Sb-doped 
SnO2 and WOs) instead of carbon, use of ad-atoms (Al** and Th**), 
or incorporating refractory metals (W, Mo, Re) in the catalyst 
composition. These concepts remain intriguing, but the range of 
materials that are stable at the operating conditions of phosphoric 
acid fuel cells is limited. Detailed studies showed that sintering rates 
increase substantially at high potential (+800 mV vs SCE) and at 
high temperature (170 and 190°C). “ 


40755 Doped silver catalysts for H2/air fuel cells. Hoehne, K. 
(Siemens, Erlangen, Ger). Siemens Forsch.- Entwicklungsber.; 6: No. 
6, 350-354(1977). 

A doped silver catalyst used in H2/Oz fuel cells is suitable 
only under limited conditions for the conversion of air-oxy 
because of its strong dependence on the oxygen partial pressure. The 
particle size and the surface structure of this material were varied in 
such a manner that it could also be employed as air-oxygen catalyst. 
With Hg as an additive to the catalyst, its long-term performance in 
fuel cells could be significantly improved. During a working period 
of approx. 1300 h and at a current load of 174 mA/cm?, the cell 
voltage dropped from 745 mV to 705 mV in the initial 300 h. A 
voltage drop of only 10 mV had resulted in the remaining 1000 h of 
operation. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 40066 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 


40756 Model analysis of the gas-electrolyte balance of supported 
gas-diffusion electrodes for fuel cells. Gruene, H. (Siemens, Erlangen, 
Ger). Siemens Forsch.- Entwicklungsber.; 6: No. 6, 364-370(1977). (In 
German). 

The theory of the electrolyte-gas distribution in smnonet 
electrodes is investigated. When the gas supply is switched on, 
equilibrium is attained in two stages: At first, of the electrolyte 
flows through the interstices between the catalyst particles. Equilib- 
rium is established finally by the electrolyte flowing through micro- 
pores in the particles, which has an impeding effect. For the equilib- 
rium state, the grain size giving the best catalyst efficiency is stated 
as a function of the gas-electrolyte pressure difference (e.g. in the 
case of spherical particles 10 wm for Ap=1 bar). 


ELECTROMECHANICAL CONVERTERS 


REFER ALSO TO CITATION(S) 38728 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 40502, 40503, 40504, 40519, 
40596, 40602, 40603, 40607, 40626, 40635, 40658, 40659, 40660, 40716 
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40757 yp wr athag 10—, PP 1-5) Energy efficiency engineering 
and CO . Garbarini, G. 1977. 


From W on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

A brief discussion is given of ERDA’s division of Conserva- 
tion Research and Technology (CONRT) under the Office of Con- 
servation. Some of the specific objectives established by CONRT are 
outlined; these include the development of advanced high temera- 
ture materials for application to all heat engines. (PMA) 


40758 (CONF-770110—, pp 355-363) Advanced heat engine de- 
velopment plan for conservation. Neal, J. 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

CONRT, the ERDA Division of Conservation Research and 
Technology, has the responsibility for establishing the technology 
base necessary for the development of energy conversion systems 
which will te with improved efficiencies and have a great 
degree of fuels flexibility. A discussion is given of the various branch 
functions including: (1) combustion and fuels technology; (2) materi- 
als and fabrication technology; (3) controls and process efficiency; 
(4) thermodynamics and heat transfer; (5) fuel cells; (6) heat utiliza- 
tion; and (7) components and heat engines. 


40759 (CONF-770110—, pp 365-369) CONRT view of the ce- 
ramics technology. Moore, F.C. 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

A brief discussion is given of the activities of the Materials 
and Fabrication Branch of ERDA’s Division of Conservation Re- 
search and Technology, particularly efforts in ceramics research. 
PMA) research programs and development goals are outlined. 

A 


40760 (LBL—5236, pp 26-30) Overview of ERDA’s Conserva- 
tion Program. Savitz, M. May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In ings of 1976 summer workshop on an Energy 
Extension Service. 

The of U.S. energy problems, and the organization and 
oals of ERDA’s Energy Conservation Program are outlined. 
IRDA has emphasized more efficient use of energy for the produc- 

tion of goods and services and switching to domestically available 
fuels. Separate divisions for energy end-use conservation in build- 
ings, industry, transportation, and electric energy systems and for 
research on energy conservation and conversion and on energy 
storage systems have been established and are described. (LCL) 


40761 (LBL—5236) Proceedings of 1976 summer workshop on 
an Energy Extension Service. Craig, P.P.; Rosenfeld, A.H.; York, 
C.M. (eds.). (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). May 1977. Contract W-7405-ENG-48. 353p. (CONF-760762— 
). Dep. S, PC A16/MF AOl. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976), 

Thirty-four papers were presented at the conference. A sepa- 
rate abstract was prepared for each paper. (LCL) 


40762 (LBL—5236, pp 179-218) Energy extension for California: 
and impact. Craig, P.P.; Goldstein, D.B.; Kukulka, 
R.W.; Rosenfeld, A.H. (Univ. of California, Berkeley). May 1977. 
From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 
In Proceedings of 1976 summer workshop on an Energy 
Energy problems in California are compared with those of 
the U.S. as a whole. It is noted that the California environment is 
i ly conducive to the accomplishment of energy conserva- 
tion through the provision of information. An extensive analysis is 
included of those technical opportunities for energy conservation 
which could be motivated by better consumer information. If they 
could be implemented over ten years, the following savings would 
result: natural gas and electric energy, each about 30% of 1975 
eon mange peak power, nearly 50% of 1975 peak. The consumer 
would save annually about $1 billion of natural gas and another 
$1 billion of electric bills. The cumulative first cost of the 10 year 
is $5 billion, so the average annual return on investment is 
. This $2 billion annual savings, if redirected from energy 
purchases to more typical and labor intensive purchases, would 
create about 60,000 j in California. There are, however, many 
obstacles to achieving this level of conservation. A procedure is 
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proposed for developing an Energy Extension Service within Cali- 
fornia. This procedure is based on the concept of selecting a few trial 
cities for an intensive prototype program, and working closely with 
the major institutional actors within the cities. Upon demonstration 
of effectiveness in the trial cities, the program could be expanded 
statewide. 


40763 (LBL—5236, pp 219-224) Understanding energy conserva- 
tion. Schipper, L. (Univ. of California, Berkeley). May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The socio-economic impact of energy conservation, and the 
need for educating the public to the fact that energy can be con- 
served in the residential and industrial sector with beneficial eco- 
nomic and living standard effects are discussed. The energy conser- 
vation potential of retrofitting buildings to diminish heat losses is 
described. The energy conservation measures in use in Sweden are 
itemized, and the role of the Swedish government in sponsoring and 
financially supporting conservation research and technology transfer 
is discussed. It is concluded that the U.S. needs an organization to 
disseminate energy conservation information, that standards for 
energy conservation should be fixed, that capital should be available 
to homeowners and business to invest in energy conserving equip- 
ment, and that the government should supply “risk capital” for 
studies of energy conservation proposals. (LCL) 


40764 (LBL—5236, pp 254-256) Impact of energy conservation 
on the building and construction trades. Park, E.P. May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The concern of people in the building trade with energy 
conservation proposals, policies, and legislation in California and the 
impact of energy conservation actions on employment are discussed. 
(LCL) 


40765 (LBL—5236, pp 257-266) Efficient energy use and well 
being: international comparisons. Lichtenberg, A.J. (Univ. of Califor- 
nia, Berkeley). May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

A detailed comparison is presented of energy use in all sectors 
of the economy, i.e., transportation, residential, commerical, and 
industrial, in Sweden and the USA plus some information on energy 
consumption in West Germany. Sweden, West Germany and other 
European Countries developed energy economics by shifting to 
more labor intensive and less energy intensive activities and using 
more energy efficient equipment. The results included higher em- 
ployment, higher standard of living for energy consumed, and better 
baiance of payments due to reduced fuel imports. It is suggested that 
the U.S. could save 30% in total energy consumption if Swedish 
efficiencies could be achieved, and that this could have a beneficial 
overall socio-economic impact. (LCL) 


40766 (LBL—5236, pp 283-286) Sweden's Energy Conservation 
Program, Stillesjo, S. May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

Energy sources, power production, and energy consumption 
in Sweden are reviewed, and the Swedish national policy for imple- 
menting energy conservation in all economic sectors and for funding 
energy research is described. Current energy consumption research 
is funded at about the same level as energy production research, 
namely $10 million annually. Grants for energy conservation in 
buildings, industry, transportation systems, recycling of energy from 
manufactured goods, etc. are itemized. The current three year re- 
search program is underway and a subsequent program is being 
planned. (LCL) 


40767 (LBL—5236, pp 307-315) Role of an energy management 
firm. Winters, M. (Engineering Supervision Co., Newport Beach, 
CA). May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The role of the energy management firm in promoting educa- 
tion, i.e., public awareness, incentives, legislation, and technology 
related to energy conservation is described. (LCL) 
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40768 EC proposals for Council regulations: on granting financial 
assistance for energy conservation demonstration projects; on granting 
a financial support for projects concerning alternative energy sources. 
Technol. Nachr. Programm-Inf.; No. 173, 1-16(Nov 1977). (In 
German). 

The EC Commission presented to the Council on the 31st 
May 77 regulation proposals for the financial support of plans for 
demonstration projects for energy conservation and plans for the 
utilization of alternative energy sources (EG-Dok. R/1294/77). The 
two proposals introduced are to support the energy policy of the EC 
by coordinating individual measures. The EC Minister Council dealt 
with the first proposal concerning the support of plans for demon- 
stration projects already on its meeting on 25th Oct. and will 
continue with its discussion on 13th Dec. Until that day the depart- 
ments are to collect documents with several prototype plans in order 
to determine the possible effects of a program and the type and 
volume of financial support. The Commission will include in the 
support of these demonstration projects: heat pumps, waste heat 
utilization, combined production of heat and power, energy storage, 
selected projects for reduction of energy losses in industry, and 
houses with low energy consumption. The EC estimates that during 
the years 1978 to 1980 a total of 144 Mio accounting units of 
partially repayable EC means will be necessary, with the EC share 
never exceeding more than 40% of the project costs. The financial 
support of projects for the utilization of alternative energy sources 
will, for the moment, be restricted to the utilization of geothermal 
heat, gasification and liquefying of coal. It is in the first case, limited 
to 83 Mio accounting units for the years 1978-82, in coal processing 
to 65 Mio accounting units in 1978-1980. 


40769 Concepts instead of prescriptions. Energy conservation 
should not be left to chance. Energie; 29: No. 10, 63-69(Oct 1977). (In 
German). 

Several subjects are discussed which are dealt with on the 
ENKON in Nuremberg from 23rd to 25th November 1977. The 
meeting was held under the motto ‘Conserving energy’. 


40770 Profile of energy utilization within the conurbation of 
Nottingham. Beveridge, F.N. (National Industrial Fuel Efficiency 
Service, Nottingham (UK). Midland Group). pp 47-58 of Energy. 
The technical-scientific reports. Berlin, Germany, F.R.; Colloquium 
Verl. (1977). 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, Germany, F.R. (18 - 26 Sep 1976). 

The paper sketches the profile of energy utilization supported 
by related diagrams and data, examines both the municipal and 
industrial sectors, land demonstrates the advantages of improved 
philosophy and design in the larger units. 


BUILDINGS 


REFER ALSO TO CITATION(S) 39854, 39990, 40493, 40578, 
40598, 40608, 40612, 40618, 40624, 40686, 40709, 40731, 40734 


40771 (AED-Conf—76-559-003) Gas heat pump, a novel system 
for heating buildings. Pohle, J.; Rostek, H.; Wilmers, G. (Corporate 
Unverified). 1976. 17p. (In German). (CONF-7610104—1). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From DKV-annual meeting and joint meeting with the Inter- 
national Institute of Refrigeration; Munich, F.R. Germany (13 Oct 
1976). 

A heat pump installation is described consisting of a gas- 
driven internal combustion engine and a compressor driven by it 
which operates in a conventional refrigeration cycle. Unlike the 
electrical heat pump, the exhaust heat of the internal combustion 
engine is also utilized. After discussing the social and industrial 
aspects of the development of gas heat pumps, the specific features 
of the applied internal combustion engines are explained. Finally, the 
first results of a pilot plant are given. 


40772 (AED-Conf—559-002) Calculation of the temperature 
curves in underground pipe coil after heat removal by means of heat 
pumps (geothermal heat source). von Cube, H.L.; Jansen, F. 
(Deutscher Kalte- und Klimatechnischer Verein, Muenchen (Ger- 
many, F.R.)). 1976. 12p. (In German). (CONF-7610104—3). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From DKV-annual meeting and joint meeting with the Inter- 
national Institute of Refrigeration; Munich, F.R. Germany (13 Oct 
1976). 

The temperature of a pipe coil withdrawing heat from the 
earth can be calculated. For this, the undisturbed geothermal tem- 
perature in a depth of X has to be calculated using the monthly 
average temperatures which are the basis for the calculation. This is 
followed by calculating the decrease in temperature as a result of 
heat removal by a heat pump which differs each month. The 
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calculation is carried out for an infinite single pipe and for a plate. 
With interpolation, the temperature of the pipes, spaced apart at a 
distance S, can be calculated. Data on the soil including thermal 
conductivity coefficient, density, and specific heat capacity, have to 
be used for the calculation. These data are highly dependent on the 
degree of moisture. Measured data have been compiled from the 
literature. This point contains the biggest uncertainty of the calcula- 
tion. Calculated and measured values for an earth air pump are 
consistent with the calculated earth heat pump results. The question 
of which length of pipe, pipe interspace, and laying depth will result 
in the cheapest geothermal heat source is an optimization task. These 
calculated values provide a starting point for optimization. 


40773 (LBL—5236, pp 80-99) Energy management for commer- 
cial buildings. Dubin, F.S. (Dubin-Bloome Associates, New York). 
May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

Commercial buildings are defined here as including office 
buildings, stores, hospitals and nursing homes, schools, and recre- 
ational and cultural centers. These facilities consume approximately 
16% of energy used in the U.S. annually. After a general discussion 
of energy use and energy conservation possibilities in specific types 
of buildings, a detailed account is given of energy consumption in 
Chemistry Building No. 555 at the Brookhaven National Laboratory 
and of recommendations for methods and equipment for reducing 
this excessive energy consumption. (LCL) 


40774 (LBL—5236, pp 301-306) Southern California Gas 
Company's voluntary load reduction plan. Miller, W.E. May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The various conservation programs which have been imple- 
mented by the Southern California Gas Company are discussed. The 
programs concentrated on advertising campaigns for energy conser- 
vation by gas customers, assistance to home builders in recommend- 
ing the installation of gas-saving equipment, recommending gas- 
conserving equipment and processes to commercial and industrial 
users, and specifying standards for gas appliances. (LCL) 


40775 (LBL—5236, pp 316-318) Marketing Energy Conserva- 
tion. Hamrick, J.E. (San Diego Gas and Electric Co., CA). May 
1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The energy conservation marketing programs of the San 
Diego Gas and Electric Co., started in 1971, are described. These 
programs were directed at residential, commercial and industrial 
customers of the utility company. The training of personnel to 
market energy conservation is discussed. The steps followed for 
industrial customers included making energy audits and recommen- 
dations for implementing the conservation measures indicated in the 
audits. Examples are given of the gas and electric power savings 
achieved. (LCL) 


40776 (LBL—5236, pp 348-350) Electric load leveling by chilled 
water storage. Rosenfeld, A.H. (Univ. of California, Berkeley); 
Dubin, F.S. May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The feasibility and cost of installing chilled water storage in 
new buildings, so that electric chillers can be turned off during times 
of peak power demand is estimated. To replace a 100-ton chiller for 
5 hours, the cost of thermal storage may be as low as $250/ton, 
about half the cost of new gas turbines and distribution systems to 
supply the peak power. Cost of storage is presented as a function of 
chiller size. 


40777 (LBL—5982, pp 107-140) Energy use and conservation 
program. 1976. 

In Energy and Environment Division annual report, 1976. 

Research in the energy use and conservation program ad- 
dresses a broad range of technical and institutional issues that influ- 
ence the pattern of energy use. These include basic research into the 
physics of combustion processes, energy use in buildings, and the 
analysis of energy conservation strategies and measures. Work on 
energy use in buildings has concentrated on two areas: development 
of CAL-ERDA, a computer program for energy analysis of build- 
ings, which is to be used as a tool for design, research, and the 
evaluation of compliance with building codes; and initiation of a 
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national program for energy conservation in windows and lighting. 
During the past year the combustion research program has expanded 
tly. Among the topics now being studied are combustion at 
layers, turbulent combustion, lean combustion, the com- 
bustion of coal, and the formation of nitrogen pollutants during 
combustion. Two projects provided the focus for efforts related to 
the analysis of energy conservation strategies and measures: a work- 
shop on an energy extension service which examined a number of 
— related to the development of a service that would provide 
information and training for energy conservation; and an energy 
conservation assessment project which concentrated its efforts on 
work for the California fate ate Resources Conservation and Devel- 
opment Commission. A number of specific energy conservation 
measures were analyzed to provide information for the 
Commission's “energy conservation plan.” 


40778 (PB—272511) Design and evaluation criteria for energy 
conservation in new buildings. Heldenbrand, J.L. (National Bureau of 
S Washington, D.C. (USA)). 26 Feb 1976. 107p. (NBSIR— 
74-452). NTIS PC A06/MF AO. 

This document is a set of design and evaluation criteria for 
energy conservation in most t of new buildings. The National 
Conference of States on Building Codes and Standards (NCSBCS) 
requested that the National Bureau of Standards (NBS) develop such 
a document with the intent that it could serve as a basis for a 
national standard developed through the voluntary consensus proc- 
ess. The design and evaluation criteria focus on building subelements 
and service system arrangements. Special provisions offer added 
flexibility for both conventional and innovative designs. The techni- 
cal portions of the document are organized into four complementary 
sections: requirements, criteria, evaluation and commentary. Existing 
standards and procedures promulgated by organizations such as the 
American re FA Heating, Refrigerating and Air Conditioning 
Engineers (ASHRAE), the American Society for Testing and Mate- 
rials (ASTM) and the American National Standards Institute, Inc. 
(ANSD) are referenced whenever ible. The evaluation statements 
describe how to verify that candidate solutions meet the stipulated 
criteria. Finally, the commentary statements convey the intent of the 
criteria and, in a number of cases, explain how the criteria were 
selected. 


779 Energy - products - processes. Betriebstechnik; 17: No. 7/8, 
70, 73, 74(1976). (In German). 


The process control computer IBM System/7 is described for 
the reduction and control of energy in the load curve for the 
purpose of monitoring and controlling the electrical energy con- 
sumption in office blocks, buildings used for storage, industrial 
concerns, etc. Its use makes a constant comparison of required and 
actual loads possible, as well as automatic switching on and off of 
certain loads according to a time programme, the monitoring and 
control from a central position, periodic reports on consumption and 
switching off loads, cost saving by reduction of peak load and of 
consumption. 


40780 Heating-cooling control system. Kimpel, F.A.; Moore, 
W.C. (to Borg-Warner Corp.). US Patent 4,083,397. 11 Apr 1978. 
Filed date 6 Jul 1976. 6p. 

Thermostat control of separate heating and cooling apparatus 
is achieved with a system that requires only a two-conductor con- 
nection between the thermostat and the apparatus. A pair of oppo- 
sitely-poled diodes is employed at each of one of the conductors 
of the connection so that when the control system is established, by a 
selector switch, in the heating mode the half cycles of one polarity 
of an ac voltage effect the operation of the heating apparatus, 
whereas when the system is switchd to the cooling mode the 
opposite polarity half cycles cause operation of the cooling appara- 
tus. The invention is especially advantageous when a eal ae - 
conditioning system is added to a building where only a two-wire 
cable connects the thermostat to the existing heating system. Rewir- 
ing of the thermostat cable is unnecessary. 


40781 Energy saving device for a standard fluorescent lamp 
system. Morton, E.W.; Gilmore, J.F. (to Westinghouse Electric 
Corp.). US Patent 4,082,981. 4 Apr 1978. Filed date 28 Feb 1977. 6p. 
There is provided in combination with a rapid-start series- 
sequence type t for two low-pressure mercury discharge lamps, 
apparatus for reducing the power consumption of both lamps. The 
apparatus utilizes switch means in conjunction with a capacitor to 
limit the current supply to the lamps after the lamps are energized. 
The switch means two members in series circuit arrangement 
with one of the electrodes of one of the lamps. Each member is 
connected on ite sides of the electrode. The capacitor is 
connected in el circuit arrangement with one of the members. 
Initially upon energization the switch means has a low impedance 
state to it current flow and then switches to a high impedance 
switch means permits preheating of the electrode and 

pon to current flow switches and causes the 

lamp current to pass through the capacitor and thereby decrease by 
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a predetermined amount the current through the normally operating 
lamps. The switch means may comprise switch members having a 
positive temperature coefficient of electrical resistance. 


40782 Heat pipes to use heat from light fixtures. Edelstein, F.; 
Haslett, R.A.; Sangesland, O.E. (to Grumman Aerospace Corp.). US 
Patent 4,081,023. 28 Mar 1978. Filed date 26 Nov 1976. 6p. 

A heat pipe is described that will remove heat from a light 
fixture in a room of a building and will transfer the fixture heat to a 
system in a building that will in turn reject or use the fixture heat in a 
heating, ventilating, air conditioning system for the building. 


40783 Heat recovery for forced air furnaces. Briscoe, 
H.H. US Patent 4,079,888. 21 Mar 1978. Filed date 22 Feb 1977. 4p. 

A heat recovery system is disclosed for a forced air furnace 
having a flue through which combusted gases may be exhausted, a 
series of air ducts connected with the furnace, and a blower for 
forcing air through the series of air ducts and furnace. The heat 
recovery system comprises a heat exchanger having one passageway 
coupled with the flue and another passageway coupled with the 
series of air ducts across the blower in heat transfer relation with the 
one passageway. 


40784 Floor heating with plastics pipe. Build. Technol. Manage.; 
16: No. 2, 5-7(Feb 1978). 

The development of new forms of plastic pipes has created 
renewed interest in embedded coil floor heating for buildings. 
Common to all systems is the use of a foam plastic insulating layer 
under the heated pipes over the whole floor area. The design and 
availability of such systems are discussed. (PMA) 


40785 Upside-down energy design. Barrett, P.V.L. (Cape Insul 
Serv Ltd). Consult. Eng. (London); 41: No. 12, 35(Dec 1977). 
The article stresses that energy balance must be the primary 
urpose of design once the conceptual building design has been 
clarified, if optimum energy savings are to be achieved. Thermal 
stresses of new insulating materials are discussed. 


40786 One year's operational experience with the Esslingen heat 
pump plant. Bouillon, H. (Forschungsstelle fuer Energiewirtschaft, 
Muenchen (Germany, F.R.)). Energie; 29: No. 11, 383-386(Nov 
1977). (In German). 

The Esslingen, Schelztorstrasse, river water heat pump has 
been in operation since the summer of 1976. An extensive measuring 
program will supply information on the operation of the heat pumps 
as well as on the energy consumption in the residential block. The 
operational experience gained with the heat pump in the heating 
?e 1976/77 is presented according to the measurements made so 

ar. 


40787 Windows for thermal and sound insulation. Seifer, E. (Inst 
fuer Fenstertech, Rosenheim, Ger). Elektrowaerme Int., Ed. A; 35: 
No. 6, 337-344(Nov 1977). (In German). 

Various designs of windows and doors ensuring compliance 
with the DIN 4108 and DIN 4109 standards for energy conservation 
and sound insulation are considered and compared as to their rela- 
tive effectiveness. 


40788 District heat supply in Munich. Extension in the power 
plant ‘Sued’. Puettner, G. (Stadtwerke Muenchen (Germany, F.R.). 
Elektrizitaetswerke); Schaech, R. Energie; 29: No. 11, 362-357(Nov 
1977). (In German). 

With the aid of numerous data a survey is presented of the 
present state of Munich's five ‘island’ networks which are not 
connected with each other. The planned extension, in some instances 
already in progress, is reported on. 


40789 Development of district heat supply in Mannheim within 
the framework of the demonstration project. Winkens, H.P. (Energie- 
und Wasserwerke Rhein-Neckar A.G., Mannheim (Germany, F.R.)). 
Energie; 29: No. 11, 355-362(Nov 1977). (In German). 

The demonstration project Mannheim is to illustrate how 
district heat supply in a densely populated area can be developed at a 
brisk pace and how the long-term aims of local and district authori- 
ties can be put in tune with those of the utilities. It is to be expected 
that the promotion measures will suffice for an almost complete full 
connection to be reached. Furthermore, it is intended to carry out a 
number of research schemes within the framework of the demonstra- 
tion project. Realization of the demonstration project would be a 
_ basis for making the first step towards regional district heating, 

or which the planning study of the Federal Ministry for Research 
and Technology ‘District heat from combined heat and power 
generation’ for the area Rhine-Neckar will furnish guiding principle 
and orientation. 


40790 Including district heating pipelines in absolute liability 
— -- W. Fernwaerme Int.; 6: No. 5, 255-257(Oct 1977). (In 
rman). 
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On January 1, 1978 the provisions of the Act Amending the 
Rules of Liability Damages have entered into force. Formally this 
means that the provisions of the Reich Liability Act 
(Reichshaftpflichtgesetz, RHG) and those of the Act on Liability 
with Respect to Property Damage of Railways and Tramways 
(SHG) are now combined under the new term of Liability Act 
(Haftpflichtgesetz). In material terms it means that the district heat 
industry with its supply pipelines is subject to absolute liability. This 
creates a liability situation for this industry which has been existing 
for the electricity and gas industries since 1943 as a result of an 
amendment of the Reich Liability Act. 


40791 Heater-element thermostats in heating installations in 
buildings. Frederiksen, W. (Danfoss A/S, Nordborg (Denmark)). 
Fernwaerme Int.; 6: No. 5, 228-230(Oct 1977). (In German). 

The operational behaviour of manually or thermostatically 
operated valves are described. Guidelines for design and adjustment 
of radiator thermostats for various operating conditions are present- 
ed in order to obtain a hydraulic balance in heating systems in 
buildings. 


40792 Ordinance concerning energy-saving thermal insulation in 
buildings, dated 11 Aug 1977. Bundesgesetzblatt, Teil 1; No. 56, 1554- 
1564(Aug 1977). (In German). 

Text of the ordinance with the four annexes on requirements 
and calculations. 


40793 Heat pump as an energy saver. Mueller, H. (Technische 
Univ. Braunschweig (Germany, F.R.)). Elektrowaerme Int., Ed. A; 
35: No. 4, 222-229(Jul 1977). (In German). 

The conference on heat pumps held by the scientific depart- 
ment of NATO in June 1975, the study for the reactor conference 
held in Duesseldorf in April 1976 and the papers presented im May 
1976 in Essen underlined the importance of the heat pump as a 
means for recovering heat from sources of which not much use has 
been made so far. It became clear at all these conferences that a 
a deal of work will yet have to be done if the heat pump is to be 

rther improved. The discussion of its applications revealed in many 
cases deficiencies and limitations. These can be removed or remedied 
to obtain better results. The evolution of the electric motor is a good 
example. From its original design this was developed to meet a 
variety of requirements as a prime-mover. Continued development 
of the heat pump can be fostered by selecting the most suitable type 
of heat source. 


40794 Heater with heat pump. Herrmann, H. German(FRG) 
Patent 2,552,538/A/. 26 May 1977. 5p. (In German). 

A heating plant is described in which the heating equipment is 
coupled to an absorption heat pump. The expeller is heated by the 
heating equipment and the evaporator is heated by a medium with 
ambient or waste heat. The condenser and the absorber, as well as 
the heating equipment give off heat. By coupling the heating plant 
with a heat pump the efficiency is raised to a total efficiency of 160 
to 200% by using a multi-stage heat pump. 


40795 Small-area determination of the energy consumption in 
urban agglomerations, illustrated by the example of Duesseldorf. 
Kayser, J. (Bonnenberg und Drescher Ingenieurgesellschaft m.b.H., 
Juelich (Germany, F.R.)). pp 58-68 of Energy. The technical-scien- 
tific reports. Berlin, Germany, F.R.; Colloquium Verl. (1977). (In 
German) 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, Germany, F.R. (18 - 26 Sep 1976). 

This contribution to a discussion of the paper read by F.N. 
Beveridge, Nottingham, UK, discusses a) the information available 
in the FRG which may be used as a basis for indirect determination 
of energy consumption; b) the processing of these data for use in 

computers, and c) the presentation of these data so as to give 
maximum information as a form of communication between comput- 
ers and users in general and - using the Duesseldorf example - in 
particular. 


40796 Expansion of the line-bound low-immission energy supply, 
network investments and systematic market opening. Braun 
(WIBERA, Wirtschaftsberatung A.G., Duesseldorf (Germany, 
F.R.)). pp 88-92 of Energy. The technical-scientific reports. Berlin, 
Germany, F.R.; Colloquium Verl. (1977). (In German) 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, Germany, F.R. (18 - 26 Sep 1976). 

This contribution to a discussion of the paper read by Dr. 
Mareske, Berlin, deals with strategies already put into practice for 
optimum utilization and expansion of the existing heat supply net- 
works as well as for a substitution in heat supply. 


40797 Energy supply to densely populated areas exemplified by 
Manhattan Island. Roddis, L.H. Jr. (Consolidated Edison Co. of 
New York, Inc., New York (USA)). pp 93-127 of Energy. The 
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technical-scientific reports. Berlin, Germany, F.R.; Colloquium Verl. 
(1977). 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, Germany, F.R. (18 - 26 Sep 1976). 

The paper first deals with the historical development of 
energy supply in Manhattan. It then proceeds to discuss a) the 
present state of municipal electricity, gas, and oil supply, with 
diagrams of the supply networks, b) energy supply to the transporta- 
tion system, the World Trade Center, and the Rockefeller Center, as 
well as c) problems of underground energy supply. 


40798 Gas turbine heating power plants in Berlin. Bade, H. 
(Berliner Kraft- und Licht (BEWAG)-A.G. (Germany, F.R.)). pp 
188-199 of Energy. The technical-scientific reports. Berlin, Ger- 
many, F.R.; Colloquium Verl. (1977). (In German) 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, Germany, F.R. (18 - 26 Sep 1976). 

The paper gives a short review of the development of district 
heat supply form power plants in Berlin and describes the Charlot- 
tenburg and Wilmersdorf gas turbine heating power plants as well as 
the future interconnected heating network. The electronic control 
systems of the two power plants and operational experience are 
outlined. 


40799 District cooling. Steimle, F.; Reichelt, J. (Essen Univ. 
(Gesamthochschule) (Germany, F.R.)). pp 248-263 of Energy. The 
technical-scientific reports. Berlin, Germany, F.R.; Colloquium Verl. 
(1977). (In German) 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, Germany, F.R. (18 - 26 Sep 1976). 

Although district cooling systems are already widespread in 
the USA, plants of this type have not been constructed in the FRG 
until the last decade. Central cooling is particularly advantageous 
where several large-scale consumers are situated relatively close to 
each other, or where business or administrative areas, department 
stores, food processing plants and others are newly constructed. 
District cooling systems offer good possibilities for cost and energy 
saving, in particular in interconnected operation with district heat- 
ing. 


40800 Transport and distribution of district heat. Korek, J. pp 
328-343 of Energy. The technical-scientific reports. Berlin, Ger- 
many, F.R.; Colloquium Verl. (1977). (In German) 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, Germany, F.R. (18 - 26 Sep 1976). 

Under the cost aspect, the article deals with the following 
topics a) district heat transport from the heating power station to the 
exchange point for the distribution network taking into account 
parameters such as the heating medium (hot water or steam), trans- 
ported calorific power, transport distance, temperature spread resp. 
initial pressure, operation with constant or sliding flow temperature, 
rated pressure of the transport line and number of intermediate 
pumping stations, specific pressure drop, b) district heat transport to 
the distribution network, and c) heat distribution to the consumers in 
dependence of the parameters heat density, number of connections, 
temperature spread, specific pressure loss, and laying costs. It is 
found that up to 80% of the heat supply costs result from transport 
and distribution alone. The main problem in district heating will be 
to find an economical solution. 


40801 Heat recovery in urban agglomerations. Cube, H.L. von. 
pp 400-419 of Energy. The technical-scientific reports. Berlin, Ger- 
many, F.R.; Colloquium Verl. (1977). (In German) 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, Germany, F.R. (18 - 26 Sep 1976). 

After explaining the terms ‘heat recovery’ and ‘urban agglom- 
erations’, the load density of energy consumption for space heating 
and water heating is illustrated by the example of Munich. The 
reduction of heat and cold consumption for the Hartford heating/ 
cooling center is demonstrated for the hypothetical case of heat 
recovery and heat pump circuits. The heat demand structure of 
urban agglomerations and the heat demand of high buildings are 
analyzed. The knowledge thus gained is used as a basis for an 
estimate of the possibilities and the extent of heat recovery in urban 
agglomerations. 


40802 Energy saving in buildings. Caemmerer, W. pp 420-427 of 
Energy. The technical-scientific reports. Berlin, Germany, F.R.; 
Colloquium Verl. (1977). (In German) 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, Germany, F.R. (18 - 26 Sep 1976). 





4020 ENERGY RESEARCH ABSTRACTS 


The article deals with possibilities to improve the thermal 
insulation of windows and the energy thus saved, as well as with the 
influence of the shape of the building on energy consumption. 


40803 Heat pump operation to utilize regenerative energy re- 
sources, Orth, D. Lancmenaning siren 3 Juelich G.m.b.H. (Ger- 
many, F.R.). Programmgruppe Systemforschung und Technolo- 
gische Entwicklung). pp 337-350 of 1. Deutsches Sonnenforum. Bd. 
1. Tagungsbericht. Kapitel 8: Totalenergie-Waermepumpen. Bossel, 
U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 
From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 
Renewable energy resources are supposed to contribute to the 
supply of low temperature heat. With the help of heat pumps it is 
ible to transform the heat, which is stored on 4 low temperature 
evel in the media air, soil and water, to a usable level. Using 
radiation energy of the sun directly by solar collectors, the perform- 
ance mode of the heating system can be improved. Several possibili- 
ties of operating and control heat pumps are demonstrated. The 
economical aspects and the presumable market penetration are inves- 
tigated. 


40804 Solar energy storage problem solved by total energy 
system. Nuescheler, R. pp 357-364 of 1. Deutsches Sonnenforum. Bd. 
1. Tagungsbericht. Kapitel 8: Totalenergie-Waermepumpen. Bossel, 
U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

With the help of heat pumps driven by gas or diesel motors 
(in which fuli use can be made of the motor waste heat) the solar 
energy which has been stored in the environment can be brought to 
a useful temperature level. These aggregates, known as total energy 
machines can also feed electric power to the electricity distribution 
network according to demand. In connection with a solar installa- 
tion the solar collector can be cooled down by the evaporator of the 
heat pump in crder to achieve a higher efficiency. Even in cloudy 
weather up to 500 W/meter? (radiation plus air) has been extracted. 
At a cost of about 300,-Swiss francs/kw the investment costs for 
total energy machines are about an eighth of those for atomic power 
plants. Many installations of this nature could handle the electricity 
peak loads and make the network robuster against intended distur- 
bances, sabotage, or natural events. 


40805 Heat pumps - installation possibilities and economy. Ru- 
dolph, R. (Battelle-Institut e.V., Frankfurt am Main (Germany, 
F.R.)). pp 369-379 of 1. Deutsches Sonnenforum. Bd. 1. Tagungsber- 
icht. Kapitel 9: Waermerueckgewinnung. Bossel, U. (ed.). Muen- 
chen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Heat pumps enable an improvement of the temperature level 
of the heat sources. Thus the usage of the environmental and waste 
heat becomes ible. In combination with solar collector systems 
are thinkable that will allow the heating of buildings through sun 
collectors. Economical points of view favor the installation of heat 

umps whereas the profitableness cannot yet be assured in all cases. 
problems of economics and profitableness are treated for a one 
family house. 


40806 Heat recovery from the exhaust air of ventilation systems. 
Reinmuth, F. (Kraftanlagen A.G., Heidelberg (Germany, F.R.)). pp 
397-408 of 1. Deutsches Sonnenforum. Bd. 1. Tagungsbericht. Kapi- 
tel 9: Waermerueckgewinnung. Bossel, U. (ed.). Muenchen, Ger- 
many, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The heat contained in the exhaust air of heating and ventila- 
tion installations in buildings is ordinarily lost. By means of heat 
recovery units most of the sensible heat (with some units, including 
the moisture content) can be recovered and delivered to the incom- 
ing air to the building. Several of the many existing heat recovery 
methods will be described here. 


40807 Solar collectors and their integration into the architecture 
of buildings. Beyersdorf, P. pp 413-426 of 1. Deutsches Sonnen- 
forum. Bd. 1. Tagungsbericht. Kapitel 10: Solararchitektur. Bossel, 
U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Solar energy will be necessary to structure our future. In our 
latitudes solar collectors will become components of roofs or build- 
ing walls. As the visible element of a solar system the solar collector 
must be integrated into the architecture of buildings. In this paper it 
will be shown which relations and consequences arise from this 
postulate. 


40808 Use of conventional type radiators in low-temperature 
heating systems. Reichmann, H.H. (Schaefer Werke K.G., Neunkir- 
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chen (Germany, F.R.)). pp 475-489 of 1. Deutsches Sonnenforum. 
Bd. 1. Tagungsbericht. Kapitel 11: Niedertemperaturheizungen. 
Bossel, U. (ed.). Muenchen, Germany, F.R.; DGS (1977). (In 
German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Economical application and saving of energy in room heating 
will require so-called low-temperature heating systems. The follow- 
ing article intends to show that low temperature heating systems, 
equipped with conventional type radiators are providing a well 
balanced proportion of convective- and radiating heat emission, and 
that these systems are offering a pronouncedly economical and 
energy-saving solution. Not only with regard to initial investment 
but also as to cost of operation. In addition to that, this system will 
satisfy all requirements of room climate control, as well as demands 
for air-conditioned comfort, to the fullest extent. 


40809 Future belongs to the multivalent low-temperature heating 
system. Lindner, H. (VMH Multibeton G.m.b.H., Leverkusen (Ger- 
many, F.R.)). pp 513-525 of 1. Deutsches -Sonnenforum. Bd. 1. 
Tagungsbericht. Kapitel 11: Niedertemperaturheizungen. Bossel, U. 
(ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 

From i. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

Prerequisite for a secure energy future is the implication of 
new energy conserving technologies, in particular, an increasing 
utilization of multivalent space heating systems. The use of alterna- 
tive energy sources made available by solar collectors and heat 
pumps point, when combined with multivalent low-temperature 
floor heating systems, at new and meaningful roads towards energy 
conservation. 


40810 Warm water floor heating system for dry mounting. Ritter, 
K.; Lutz, H. (Bundesverband Flaechenheizungen e.V., Hattingen 
(Germany, F.R.)). pp 527-535 of 1. Deutsches Sonnenforum. Bd. 1. 
Tagungsbericht. Kapitel 11: Niedertemperaturheizungen. Bossel, U. 
(ed.). Muenchen, Germany, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The warm water floor heating is increasingly accepted by the 
public. This heating system combines a number of advantages: the 
living comfort, the possibility for utilizing low-temperature heat and 
- particularly in the case of dry mounting - a most simple installation. 
The contribution given deals with these questions in detail. 


40811 Novel heating systems - decentralized combined heat and 
power generation using internal combustion engines. Duesseldorf, 
Germany, F.R.; VDI-Verl. (1977). 76p. (In German). 

From Conference on new heating systems - decentral com- 
bined-cycle power plants with combustion methods; Amsterdam, 
Netherlands (3 - 4 Oct 1977). 

The present work, ‘VDI-Berichte Nr. 287’ contains the paper 
from a 1977 meeting in Amsterdam on ‘Novel heating systems - 
decentralized combined heat and power generation using internal 
combustion engines’. The papers come under 4 headings: (1) alterna- 
tive energy supply models (3 papers); (2) plants in operation (experi- 
ences, reports) (3 papers); (3) engine and plant components (3 
papers); and (4) legal and economic problems (2 papers). 


40812 Profiles for wooden windows. Pivoting windows, bottom- 
hinged pivoting windows, and bottom-hinged windows. Bundesanzeiger; 
No. 15, 1-22(1977). (In German). 

The standard applies to profiles for in-swinging pivoting 
windows, bottom-hinged pivoting windows and bottom-hinged win- 
dows made out of wood. It applies to single-glazed and double- 
glazed windows. 


40813 Planning, construction and maintenance of buildings ac- 
cording to the new energy saving law. A presentation of legal regula- 
tions with numerous pictures, tables, examples and keyword index for 
practical use. Baumann, H.; Kapmeyer, E.; Muser, B. (comps.). 
Kissing, Germany, F.R.; WEKA-Verl. (1977). 172p. (In German). 

The book deals with the FRG's act on energy conservation. 
Apart from the actual text of the act, there are explanations of the 
various legal regulations, in a suitable form for the practical man, 
numerous tables, pictures, formulae and examples to complement the 
text. The book is divided into 5 main parts. Part 1 gives an introduc- 
tion on the background and basis of the act; Part 2 deals with 
insulation against losses (paragraph 1 of the act); in Part 3 the 
requirements for heating and ventilating plant and water supply 
plant are discussed (paragraph 2 of the act). The regulations for the 
operation of these types of plant are explained in Part 4 (paragraph 3 
pe! _ = Finally paragraphs 4 to 11 of the act are given in part 5 
of the s 


40814 Energy saving through the correct regulation of heating, 
ventilation and air-conditioning units. Pt. 2. Andreas, U. (Centra- 
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Buerkle G.m.b.H. und Co., Schoenaich (Germany, F.R.)). Sanit. - 
Heizungstech.; 41: No. 5, 298-303(1976). (In German). 

The article dealt with the useful, energy-saving regulation of 
heating systems in the first contribution of the two-part series. The 
type of regulating method is a particulary important factor and is the 
topic of this second part. Furthermore, this section deals with a few 
problems concerning the regulation of ventilation and air-condition- 
ing systems. As the required power of such systems depends super- 
proportionally on the quantity of air, more consideration should be 
given to the continuous regulation of the air capacity by changing 
the number of revolutions. 


RESIDENTIAL BUILDINGS 


REFER ALSO TO CITATION(S) 39716, 39788, 40546, 40615, 
40616, 40619, 40620, 40621, 40622, 40623, 40644, 40710, 40711, 
40712, 40713, 40714, 40715, 40718, 40719, 41236, 41338 


40815 (HCP/M60727—01) Energy efficiency program for kitch- 
en ranges and ovens. (Science Applications, Inc., La Jolla, Calif. 
(USA)). Nov 1977. Contract EM-76-C-01-8642. 248p. (SAI—77-782- 
LJ). Dep. NTIS, PC All/MF AO1. 

In 1975, Congress enacted the Energy Policy and Conserva- 
tion Act mandating energy efficiency programs for consumer appli- 
ances. The goal of this legislation is to reduce energy waste through 
appliance labeling and energy efficiency programs to be implement- 
ed by the Federal Energy Administration with the assistance of the 
National Bureau of Standards and the Federal Trade Commission. In 
support of the Federal Energy Administration, Office of Appliance 
Programs, a detailed study to develop energy efficiency improve- 
ment targets for kitchen ranges and ovens was performed. The 
evaluation methodology, test procedures, test results, and target 
recommendations that are the results of SAI’s one-year program, 
“Energy Efficiency Program for Kitchen Ranges and Ovens.” are 
detailed. 


40816 (LBL—5236, pp 75-79) Energy conservation in housing. 
Sinden, F.W. (Princeton Univ., NJ). May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

An experiment is described which was performed in New 
Jersey with nearly identical houses in a housing development to 
determine gas consumption for heating and how this can be reduced 
by simple retrofitting of windows, insulation, and heat loss areas and 
by human attitudes toward energy conservation and heating costs. A 
25% decrease in fuel consumption was achieved with the full retro- 
fit. It is concluded that the potential for energy conservation in 
housing is large and needs to be actively pursued by individuals, 
industry, and government alike. (LCL) 


40817 (LBL—5236, pp 298-300) Pacific Gas and Electric 
Company's residential conservation programs. Cooper, J.S. (Pacific 
Gas and Electric Co., San Francisco). May 1977 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The energy conservation programs of the Pacific Gas and 
Electric Co. directed towards residential users of electricity and 
natural gas are discussed. The programs promote improved insula- 
tion in homes, less air conditioning, installation of energy conserving 
devices such as automatic setback thermostats and shower flow 
restrictors and pilotless gas appliances, and appliances with im- 
proved energy efficiency. (LCL) 


40818 (LBL—5236, pp 319-328) Water conservation in Califor- 
nia. Koyasako, J.S. (Dept. of Water Resources, Sacramento, CA). 
May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

74% of interior residential water use occurs in the bathroom, 
and most of this use is for the operation of toilets and showers. 
Methods for reducing water usage in these two fixtures, and the 
savings in California that can be affected by such reduced usage are 
discussed. Reduced toilet and shower water consumption not only 
saves water but results in energy conservation in the transport and 
heating of water for domestic use. An annual state-wide saving of 
over $118 million in energy costs is calculated. (LCL) 


40819 (LBL—5236, pp 329-334) Relationship between water and 
energy use and conservation. Baker, L-K. May 1977. 


From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 
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In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The energy savings that result from water conservation may 
prove to be of more significance than the water saved. Water 
heating consumes far more energy than water supply or sewage 
treatment. However, when a high degree of treatment is required, or 
large pumping demands exist, significant savings in energy are 
obtained through water conservation. Reductions in household 
water use of 68%, and water heating energy consumption of 62%, 
can be achieved by using new fixtures available today. In order to 
achieve these significant reductions in flow rate, the fixtures must be 
completely redesigned, and quite often requires different technology. 
The toilet, shower, and laundry use 84% of the inhouse water. The 
toilet and shower can be reduced by approximately 90%, while the 
washing machine can be reduced by 40%. The reduction of the 
bathing and laundry water reduces water heating requirements. 


40820 (LBL—5236, pp 335-341) Implementation of water con- 
servation by a public utility. Nelson, J.O. May 1977 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

Water conservation programs in three California communities 
are described. The first was a new large residential development. 
Water conservation was affected by planning an irrigation system for 
the landscaped areas and by using low-flush toilets and flow-control 
inserts in shower heads. Energy savings resulted from reduced water 
pumping and reduced water heating requirements. The latter was 
augmented by also insulating hot water pipes. For a initial cost of 
$176 per housing unit approximately 39,000 gal/yr. of water savings 
was achieved. The second and third examples involved retrofitting 
existing community homes with weighted plastic bottles (cost 15 
cents) for displacing toilet tank water and with plastic shower flow 
restrictors (cost 55 cents). Water savings per household are shown to 
be 9850 g/yr., or about 4%. (LCL) 


40821 (LBL—5236, pp 342-347) Energy conservation in home 
appliances through comparison shopping: facts and fact sheets. Gold- 
stein, D.B.; Rosenfeld, A.H. (Univ. of California, Berkeley). May 
1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The need for having energy efficiency standards and labelling 
on household appliances and the life cycle costs of refrigerators, 
television sets, air conditioners, and heating appliances are discussed. 
(LCL) 


40822 (LBL—6888) Studies of evaporative and conventional 
cooling of an energy conserving California house. Gates, S.D.; 
Baughn, J.; Rosenfeld, A.H. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Mar 1978. Contract W-7405-ENG-48. 7p. 
(CONF-780337—1). Dep. NTIS, PC A02/MF AO1. 

From 2. national passive solar conference; Philadelphia, PA, 
USA (15 Mar 1978). 

For cooling a Sacramento, California home, (1) higher ther- 
mostat settings, (2) insulation (3) "solar control” window shades, an 
(4) the use of an evaporative cooler in the place of a vapor compres- 
sion cycle air conditioner are studied. A computer program TWO- 
ZONE is used to evaluate the effect on energy consumption and 
peak power. It is calculated that the peak cooling load can be 
reduced by a factor of 5 or more and the total energy by a factor of 
20 or more. 


40823 (ORNL/Sub—78/14233/1) Investigation of alternate 
types of water-storage components to be utilized in conjunction with 
the ACES system. (Cantor (Irwin G.) Office, New York (USA)). 
Dec 1977. Contract W-7405-ENG-26. 78p. Dep. NTIS, PC A0S/MF 
AOl. 

This report is directed toward incorporation of the ACES 
(Annual Cycle Energy System) thermal storage component (water 
tank) into residential buildings. Two major areas are addressed: (1) 
cost of the tank, and (2) integration with the construction project. 
The report assesses nationwide tank building capability, and average 
costs are given (six geographic adjustment factors are included in 
order to reflect regional-cost variations). Exclusive of traditional 
wood-stave and welded steel tanks, costs of free-standing tanks were 
found to average $2.00/cu. ft. for a 500-cu. ft. tank and $1.37/cu. ft. 
for a 3000-cu. ft. tank. The least-costly tanks are found to be those 
which are field constructed and fully integrated with the project 
design. Utilizing traditional materials and procedures (masonry and 
concrete) offers the greatest flexibility and lowest cost. Such integra- 
tion can create cost savings of approximately 50% since load bearing 
walls can fulfill additional structural (foundation) requirements. The 
least costly method of tank construction currently available was 
found to be “foam-form block”, a proprietary system using pre- 
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shaped polystyrene open cell blocks between which are placed 
reinforcing steel and concrete. 


40824 (PB—273630) Project RETRO-TECH. Home weatheriza- 
tion job book. Hill, R.; Kittridge, C.W.; Smith, N. (Maine Univ., 
Orono (USA)). Aug 1977. Contract FEA-C-04-50084-00. 16p. NTIS 
PC A02/MF AO. 

This report was prepared as a guide to teachers in developing 
lesson plans for a Home Winterization Course which promotes the 
utilization of known RETROfit TECHnology to improve thermal 
characteristics and conserve energy in residential housing. The job 
book is required material for the student. The course is intended for 
either of two audiences: (1) for work-crew supervisors to train 
community services groups in utilizing retrofit technology in resi- 
dential housing, under government-aided winterizing programs, and 
(2) for vocational and avocational training of youths and adults 
enrolled in both accredited and non-accredited construction trade 
programs. 


40825 (SAN—1209-1) Design, development, and demonstration 
of a promising integrated appliance. Phase I: design. Final report. Lee, 
W.D.; Lawrence, W.T.; Wilson, R.P. (Little (Arthur D.), Inc., 
Cambridge, Mass. (USA)). Sep 1977. Contract EY-76-C-03-1209. 
257p. Dep. NTIS, PC Al2/MF A0O1. 

The combination or integration of appliances for the eco- 
nomical recovery of energy which is normally wasted during the 
operation of heating systems, air conditioners, water heaters, stoves, 
clothes washers and driers, and refrigerators in homes and commer- 
cial buildings was studied. The potential energy savings achievable 
by — waste heat from one appliance as heat input to another, e.g., 
water heaters, was estimated, and the economic benefit to the 
consumer calculated. Six integrated appliance systems, all involving 
waste heat utilization to augment water heating were identified as 
economically feasible with a maximum cost payback period of 3.5 y 
in residential buildings and 5.0 y for commercial buildings. These 
included heat recovery from furnaces, air conditioners, commercial 
ranges, heat in water drains in homes, and heat in water drains in 
commercial buildings. The first three are the most promising. A 
program to demonstrate the performance of these three integrated 
appliance systems and to further their commercialization is recom- 
mended. (LCL) 


40826 Wind, temperature, and natural ventilation: theoretical 
considerations. Sinden, F.W. (Princeton Univ., NJ). Energy Build.; 1: 
No. 3, 275-280(Apr 1978). 

The weather drives air infiltration by two separate physical 
mechanisms: (1) wind and (2) convection induced by a temperature 
difference between indoors and outdoors. These two mechanisms 
have complex interactions that are sensitive to the location of cracks 
in a building. The nature of the interaction of the two effects is 
displayed pictorially for several idealized examples. In an Appendix, 
the subadditivity of the effects for a wide class of situations is proven 
mathematically: the combined effect of wind and temperature is 
never greater than one would estimate by simple addition of the 
independent effects. 


40827 Field studies of dependence of air infiltration on outside 
temperature and wind, Malik, N. (Gamze-Korobkin-Caloger, Chica- 
go). Energy Build.; 1: No. 3, 281-292(Apr 1978). 

The air infiltration rate, measured in two snuailar townhouses, 
is parametrized in terms of wind speed, wind direction, indoor- 
outdoor temperature difference (DT), average rate of furnace firing, 
and fraction of time that doors are open. An increase of 0.1 exchange 
a hour is associated with each of the following: (1) an increase in 

T by 12°F (7°C) at low wind speeds, (2) an increase in normally 


incident wind by 2 mph (3 km/h) at low DT; (3) ten minutes per 
hour of increased front-door opening; (4) the basement door open 
instead of closed. The wind-temperature interaction is non-linear, 
which confounds the modeling. The DT effect is nearly half due to 
increased furace firing, which induces an air flow three times larger 
than that required for stoichiometric combustion. 


40828 Apparatus and method of utilizing waste heat from furnace 
combustion. Decker, J.W. US Patent 4,079,885. 21 Mar 1978. Filed 
date 11 Jan 1977. 8p. 

The invention described pertains to apparatus and a method 
for utilizing waste heat as produced in furnaces, particularly boilers. 
This apparatus and method is equally useful in hot air furnaces. After 
heating the water or air the heat that passes into the plenum is 
caused to pass over and around a heat exchanger which moves air by 
a blower means through this exchanger into the house or basement. 
This air can be humidified, if desired. The exhaust stack during the 
combustion period is open to the chimney. At other times it is closed 
to prevent heat escape from the boiler. A collecting means is 
provided for moisture that may collect on the heat exchanger. 


40829 Checking heat consumption on the basis of degree-days, 
taking into account the effect of the temperatures on the previous day, 
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of the wind speed and of the sunshine duration. Zuehlke, H. (VEBA- 
Kraftwerke Ruhr A.G., Gelsenkirchen (Germany, F.R.). Abt. Fern- 
heizung). Fernwaerme Int; 6: No. 6, 272-283(Dec 1977). (In 
German). 

In the AGFW working committee on ‘District-Heating Statis- 
tics’ a comprehensive investigation is in progress on the dependence 
of the monthly heat consumption for living-space heating on the 
relevant mean monthly temperature for a number dwellings with 
district heating, spread over the whole of the German Federal 
Republic and West Berlin. Since however the heat consumption, 
besides depending on the external temperature, is also affected by 
other weather conditions, e.g. by the wind and by insolation, the 
article reports on investigations made by the Veba Kraftwerke Ruhr 
AG. The article demonstrates that, by taking into account other 
weather factors in the number of degree days, which is intended to 
be a comparison number for the heat consumption, the dependence 
of the heat consumption on the degree days can be presented with 
improved accuracy. The report given by the author draws attention 
to the problem of the relation between consumption and external 
temperature and gives the order of magnitude of the improvement 
achieved by the inclusion of further weather effects. 


40830 Range of exchangeability of natural gases in domestic 
appliances based on the van der Linden . Sommers, H.; 
Dewal, S.B.; Joos, L. (Ruhrgas A.G., Dorsten (Germany, F.R.)). 
Gas- Wasserfach, Gas-Erdgas; 118: No. 12, 552-567(Dec 1977). (In 
German). 

Investigations on the interchangeability of natural gases and 
substitute natural gases (butane/air and butane/city-gas mixtures) in 
domestic gas appliances adjusted to the SRG-method by means of 
the van der Linden (combustion) diagram have shown that accord- 
ing to G 260 natural gases meet standard requirements and margin 
sufficiently the application of the SRG-method in a diagram safety 
range, formed by nine marginal criteria. Butane/city-gas mixtures 
(rich gases) and butane/air mixtures can only be used as substitute 
natural gases if their supply is of low gas quality. Due to the fact that 
butane/air mixtures are not suitable for certain burners (oven, grill), 
they can only be used for covering peak-shaving gas when mixed 
with natural gases, preferably of low gas quality, too. 


40831 Heating a single-family house with a heat pump with solar 
heat stored in the earth of a garden. Kirn, H.; Stoerk, R. (Badenwerk, 
Karlsruhe, Ger). Elektrowaerme Int., Ed. A; 35: No. 6, 327-332(Nov 
1977). (In German). 

Experiments with a heat pump system including a serpentine 
network of plastic pipes with brine or glycol-water mixture as heat 
carrier are described. It is shown that in spite of the fairly low 
outdoor temperatures in the second half of December and the 
relatively high continuous load on the soil with values ranging 
between 10 and 20 W/m?, freezing did not occur. The lowest soil 
temperature was around +1°C. Over the full heating period from 
September to May, conditions may deteriorate somewhat so that the 
soil will freeze for a certain length of time. 


40832 Operating results of a soil-to-water heat pump. Ginschel, 
J. (Rheinisch-Westfael Elektrizitaetswerk, Lennep, Ger). 
Elektrowaerme Int., Ed. A; 35: No. 6, 332-337(Nov 1977). (In 
German). 

In the system described only about 30% of the work requird 
annually must be supplied in the form of electrical energy with a 
mean coefficient of performance of 3.3; 70% is withdrawn from the 
ground as a source of stored solar energy. Considering the conver- 
sion loss in the generation and use of electricity and the efficiency in 
the supply and use of fossil fuels in conventional heating systems, the 
consumption of primary energy of the heat pump installation de- 
scribed is only about 50%. As, depending on the type of soil, the 
heat extraction area must be at least twice as large as the heated floor 
area, the use of soil-to-water heat pumps will be restricted to 
detached single and two-family houses. 


40833 Ground as a heat source. Neiss, J.; Winter, E.R.F. (Tech 
Univ, Munich, Ger). Elektrowaerme Int., Ed. A; 35: No. 6, 323- 
327(Nov 1977). (In German). 

The thermophysical properties of various types of soils 
depend on dry bulk density, water content and mineral components. 
The time dependent temperature distribution of the undisturbed 
ground is presented. The energy required from the ground to heat a 
dwelling is determined from the demand, the ratio of heat exchange 
area in the ground to heated area of house, the coefficient of 
performance of the heat pump installation and the time dependent 
outdoor temperatures, From these quantities the brine temperatures 
in the heat exchanger pipes are calculated for various types of soils, 
depths and centerline distances at which the pipes are installed. 
These brine temperatures must be adjusted in order that the required 
amount of heat be transferred from the ground to the brine during 
the heating period. 
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40834 Modernization of a residence - an architect's challenge. 
Kriessbach, K.; Quanz, K.H. (Hauptberatungsstelle fuer 
Elektrizitaetsanwendung e.V., Frankfurt am Main (Germany, F.R.)). 
Elektrowaerme Int., Ed. A; 35: No. 5, 261-268(Sep 1977). (In 
German). 

The construction of a new residential building begins on a 
virgin site; modernization proceeds in a building constructed many 
years ago. The architect engaged in such a modernization job cannot 
resort to the possibilities open to the owner by selecting the plot and 
those open to the planner of a new building by utilizing the land 
available. He has to start off where his colleague finished years ago. 
The modernization of a residential building involving structural 
changes and complete renewal of all sanitary and other installations 
is described in order to illustrate the intricacies of such an architec- 
tural task. Proceeding from an analysis and diagnosis of the structur- 
al condition of the building, the individual planning stages are 
described extending from the improvement of the layout, thermal 
insulation and noise suppression, to the choice of kitchen equipment, 
heating system, sanitary and finally the electric installations. Detailed 
suggestions for solutions are presented. 


40835 (NP-tr—1995) Direct heating and the heat pump: a com- 
parison. Bovay, O. Translated from Bull. Schweiz. Elektrotech. Ver.; 
68: No. 4, 187-189(19 Feb 1977). vp. Dep. NTIS (US Sales Only), 
PC A02/MF AOl1. 

Tests were performed to establish the performance, reliability, 
economics, ease of installation, and supplementary heating require- 
ments of residential air-air heat pumps as compared with all-electric 
heating systems and oil-fired systems. The heat pumps were found to 
perform satisfactorily, outside temperature vs power consumption 
showed lower power demand for heat pumps than for all-electric 
heating, and, over a one-year period, heat pumps resulted in a 20% 
energy savings as compared with oil heating systems. (LCL) 


40836 Novel energy supply system for a town house development. 
Milborn, G. (Innsbruck Univ. (Austria). Inst. fuer Physik). pp 351- 
356 of 1. Deutsches Sonnenforum. Bd. 1. Tagungsbericht. Kapitel 8: 
Totalenergie-Waermepumpen. Bossel, U. (ed.). Muenchen, Ger- 
many, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

This study, which has been carried out in cooperation with 
the Institute for Physics/Technology at the University of Innsbruck 
and with the Engineering Offices Karrer in Innsrbuck, described the 
considerations and concepts for the development and selection of an 
advanced, energy conserving, and environmentally safe heating 
system for a town house development. 


40837 Design of a low-energy house in Denmark heated by a 
combination of solar and wind energy. Esbensen, T.V.; Strabo, F. pp 
437-447 of Ist German solar energy forum. Vol. 2. Proceedings. 
Chapter 19: wind energy. Bossel, U. (ed.). Muenchen, Germany, 
F.R.; DGS (1977). 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The paper describes the project for a low-energy house 
constructed in Skive, Jutland in Denmark. With energy conservation 
arrangements such as high-insulated constructions, mobile insulation 
of the windows and heat recovery in the ventilating system, the heat 
requirement for space heating is calculated to 6,000 kWh per year. 
The energy system consists of a 13 m? flat-plate solar collector 
integrated into the roof construction, a wind rotor with a coated 
area of 25 m? and a water storage tank with a capacity of 4 m*. The 
storage tank is provided with a water brake driven by the wind 
rotor. This energy system supplies the house with 7,200 kWh, which 
is 67% of the total heat requirement for space heating and hot water 
supply. 

40838 District heating transport pipeline DN 700 in Duesseldorf. 
Eisenhauer, G. Rundbrief; No. 3, 15-16(1977). (In German). 


This short communication presents the technical aspects of 
the pipe-laying work. 


40839 Energy-saving water heating. Muenzenmaier, K. Gasge- 
meinschaft; No. 6, 46-47(1977). (In German). 

In the article the hot water consumer is given some hints on 
economical hot water preparation, and it deals with the coupling of 
water heating and heating, with distribution pipelines at the central 
water supply station, energy carriers not harmful to the environ- 
ment, and instantaneous gas water heaters. 


40840 Energy consumption in heating systems of floors and build- 
ings. Simon, G. Gasgemeinschaft; No. 6, 42-43(1977). (In German). 

Results of investigations and technical reflections on the 
subject ‘Energy consumption in connection with storey and building 
heating’ are dealt with in publications by O. Kampfenkel (IKZ, issue 
18/1976) and A. Dittrich (Sanitaer- und Heizungstechnik, issue 11/ 
1976). The two publications are commented on in this article. 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


OFFICE BUILDINGS 


40841 Beam daylighting: direct use of solar energy for interior 
lighting. Selkowitz, S.E. (California Inst. of the Arts, Valencia); 
Rosenfeld, A.H. pp 311-312 of NESEA 76: decision making in solar 
technology. Shaw, E. (ed.). Townshend, VT; New England Solar 
Energy Association (1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

It is proposed to use direct beam radiation from the sun to 
light office interiors as far as 30 feet inward from exterior walls. 
Reflective slats mounted behind a clerestory window above eye 
level reflect incident beam radiation from the sun onto the office 
ceiling from whence it is diffusely scattered throughout the office. 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 


40842 Energy conservation and total environmental control for 
school and institutional buildings. A study in heat pump application 
engineering. Strong, S.J. (Stevens Engineering, Sharon, MA). pp 
487-491 of NESEA 76: decision making in solar technology. Shaw, 
E. (ed.). Townshend, VT; New England Solar Energy Association 
(1976). 

From 1. conference and exhibition of the New England Solar 
Energy Association; Amherst, MA, USA (24 Jun 1976). 

See CONF-760657—. 

An engineering analysis commissioned to graphically illus- 
trate the advantages of energy conservation and | a 
school and institutional buildings to members of a school buildi 
committee and their consultants is reported. A 1000-student hi 
school sited in an area of 6,000 degree days was selected. Its ener 
requirements were analyzed and detailed including ventilation | 
internal gains, thermal losses and gains through the structural enve- 
lope, domestic hot water and pool heating and humidity control. All 
possibilities for energy recovery and systems load balancing within 
the building were explored. The use of solar energy systems and heat 
pumps is reviewed. (MHR) 


COMMERCIAL AND INDUSTRIAL BUILDINGS 


REFER ALSO TO CITATION(S) 40595, 40599, 40615, 40639, 
40710, 40713, 40715, 40825 


40843 Rationelle Energieausnutzung in Gewerbebetrieben durch 
Waermerueckgewinnung. (Rational energy utilization in-commercial 
facilities by means of heat recovery). Essen, Germany, F.R.; Vulkan- 
Verl. (1976). 36p. (In German). 

The influence of heat recovery by means of a combination of 
a regenerative heat exchanger with a refrigeration heat recovery 
system upon the overall heat requirement is described by the exam- 
ple of a food supermarket. In a self-service store, efficient utilization 
of energy and bivalent heating systems help to achieve the goal of 
energy cost savings. A heat pump was found to be the optimum 
solution for a department store that wanted to install an air condi- 
tioning system, because it avoided the need to enlarge the central 
heating plant, allowed the available space to be used without requir- 
ing any additional sales area, and —— to achieve low operating 
costs. A study conducted in dairy plants indicated possibilities of 
heat recovery in milk heaters, of using the waste heat of refrigeration 
systems or of vapor condensers to generate hot water for process 
purposes and of making use of waste heat in drying plants. A glass 
working plant is described in which waste heat of automatic glass 
forming machines is used for heating, ventilation and hot water 
preparation. In a butcher’s shop the waste heat of the refrigeration 
systems is used for space heating and ventilation of the processing 
rooms in winter. In slaughterhouses the installation of a number of 
heat recovery systems and of bivalent heat supply systems helped to 
achieve major energy savings. 


TRANSPORTATION 
REFER ALSO TO CITATION(S) 40508, 40593, 40651, 40697 


40844 Market forces alone will not provide timely solutions to 
our petroleum problems in transportation. Anderson, C.J.; O'Connell, 
L.G. (Univ of Calif, Lawrence Livermore Lab, Livermore). High 
Speed Ground Transp. J.; 11: No. 3, 209-215(1977). 

A study was made about the alternatives for solutions of 
increased energy conservation in transportation. Transportation 
faces problems both in the supply of and in the conservative use of 
fuels. Because of uncertainty in signals reaching the market place, 
timely solutions to these problems may not occur as a result of 
market forces alone. 
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AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 41247 


40845 (NP—22845) Amendents to the Energy Resources Conser- 
vation and Development Commission Residential Building Standards. 
Initial study. (California Energy Resources Conservation and Devel- 
opment Commission, Sacramento (USA)). 6 Oct 1977. 10p. Energy 
Resources Conservation and Development Commission, Sacramen- 
to, CA. 

Proposed changes in California residential building standards 
are proposed. The regulations would not apply for buildings which 
are entirely heated and cooled by a nondepletable energy source. 
Environmental impacts are discussed with respect to human beings, 
the natural environment, air pollution, natural resources, aesthetics, 
and existing zoning. (PMA) 


RAILWAY 
REFER ALSO TO CITATION(S) 40537 


40846 Electric train operation of German railways in 1976. 
Bauermeister, K. Elektr. Bahnen; 40: No. 1, 2-14(1977). (In German). 

First of all, various characteristic figures for elctric train 
operation are given for i976, then an oversight is given over the 
track electrifisation, over increase in operation and over sections 
being extended. The number in stock, number delivered and orders 
for electric traction vehicles and their constructional development 
are treated. The state and further extension of the power supply 
plant for electric trains is described. Finally there is an overview of 
the electrical experimental field, and of collaboration of German 
Railways with national and international associations. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 40537, 40594, 40600, 40717, 40969 


40847 (AED-Conf—76-407-010) Reducing the specific energy 
demand by means of transport systems, taking these into account in 
transport and area planning and their influence on the environment. 
Baron, P. (Corporate Unverified). 1976. 12p. (In German). (CONF- 
7609113—6). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Congress on rational energy utilities in urban systems 
with specialized exhibition at the German Industrial Exhibition; 
Berlin, F.R. Germany (18 Sep 1976). 

Using data on the average energy consumption values for 
selected transport systems, an attempt is made to determine which 
transportation systems should be considered in transport planning. 
Possibilities for reducing the energy demand for passenger services 
while maintaining customer convenience, earnings, and purposeful 
development of transportation systems are discussed. 


40848 (HCP/M8435—01) Comparison of fuel economy results 
from EPA tests and actual in-use experience, 1974—1977 model year 
cars. McNutt, B.D.; Pirkey, D.; Dulla, R.; Miller, C. (Department of 
Energy, Washington, D.C. (USA); Energy and Environmental Anal- 
ysis, Inc., Arlington, Va. (USA)). Feb 1978. Contract EC-76-C-01- 
8435. 78p. Dep. NTIS, PC A0S/MF AOl1. 

In response to growing concern over the validity of the EPA 
fuel economy numbers, the Department of Energy undertook a 
study of actual on-road fuel economy as it compares to the EPA 
numbers. The report given covers the development of the data base 
for that study, the analysis techniques used for the initial phases of 
the work, and the preliminary results of that analysis. Data on over 
5000 in-use vehicles were collected for model years 1974 to 1977. 
Data were obtained from a number of private and government 
groups for vehicles in fleet and typical consumer use, from on-road 
tests, and from in-use dynamometer tests. Comparisons using linear 
regressions were made between these mpg values and the EPA 
certification results for the same models. The results describe these 
differences as a function of vehicle mpg and model year. Other more 
specific comparisons are also made. An analysis of in-use fuel econo- 
my ranking, compared to the ranking by the EPA mpg numbers, is 
presented. 


40849 (NP—22775) How to put together a vanpool. (Tennessee 
Univ., Knoxville (USA)). Dec 1977. 24p. GPO. 

This manual is intended to explain the concept of employee- 
sponsored vanpooling and its benefits to both vanpool drivers and 
riders, while serving as a practical guide for implementation of such 
a program. 


40850 (PB—272924) Study of automobile market dynamics. 
Volume I. Description. Final report, July 1975—November 1976. 
Morton, A.S.; Strong, S.T.; Metcalf, E.I.; Marple, G.A.; Freedman, 
A. (Little (Arthur D.), Inc., Cambridge, Mass. (USA)). Aug 1977. 
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Contract DOT-TSC-1060-1. 115p. (ADL—78542-06-1(Vol.1)). 
NTIS PC A06/MF AOl1. 

To determine the effects of alternative energy conservation 
policies on total sales of new cars and upon the distribution by size- 
class and origin (foreign vs. domestic), in-depth interviews were 
administered to seven hundred recent new-car buyers. Extensive 
income and demographic data were collected from the respondents 
along with information on the characteristics and patterns of use of 
currently owned vehicles. Four policy options (no change, gasoline 
taxes, excise taxes proportional to fuel consumption, and regulation 
of fuel economy) were explained to the respondents. For each policy 
option, respondents indicated how they thought their automobile 
purchases for the 1976-1980 time period would be affected in terms 
of vehicle size, origin, timing of purchase, etc. Volume I of this 
report describes the scenarios for each of the policy options, presents 
the survey findings, and estimates their applications on government 
policies. 


40851 (PB—272925) Study of automobile market dynamics. 
Volume II. Analysis. Final report, July 1975—November 1976. 
Morton, A.S.; Strong, S.T.; Metcalf, E.1.; Marple, G.A.; Freedman, 
A. (Little (Arthur D.), Inc., Cambridge, Mass. (USA)). Aug 1977. 
Contract DOT-TSC-1060-1. 72p. (ADL—78542-06-1(Vol.2)). NTIS 
PC A04/MF AOl. 

Volume II describes the work in providing statistical inputs to 
a computer model by examining the effects of various options on the 
number of automobiles sold; the distribution of sales among small, 
medium and large cars; the distribution between automobiles of 
foreign and domestic manufacturers; and the gross revenue resulting 
from the automobile sales. 


40852 (PB—273277) Railroads and the environment: estimation 
of fuel consumption in rail transportation. Volume II. Freight service 
measurements, Final report, October 1974—May 1977. Hopkins, J.B.; 
Newfell, A.T. (Department of Transportation, Cambridge, Mass. 
(USA). Transportation Systems Center). Sep 1977. 46p. (DOT-TSC- 
FRA—77-11). NTIS PC A03/MF AOl1. 

Fuel consumption measurements have been carried out in 
cooperation with several railroads for a variety of types of revenue 
freight service. Intermodal operations have been emphasized, but 
this report also includes studies relating to branchline and general 
freight movements. The wide range of operating parameters exam- 
ined includes train speed, weight, length, type, power-to-weight 
ratio, and terrain. In particular, this report describes the test condi- 
tions, operating parameters and fuel usage indices for 80 separate 
line-haul movements on six different railroads, covering 53,000 train 
miles. Trailer-On-Flatcar (TOFC) service predominates, but several 
manifest freights, two unit coal trains, and two COFC trains are 
included. Branchline service is also reported and analysed for six 
174-mile round trips. 


40853 Measurement of fuel quality and economy. Beauchemin, 
G.A. Jr. US Patent 4,080,834. 28 Mar 1978. Filed date 27 May 1976. 
8p. 

A device and a process for measuring fuel quality and/or 
economy is provided by this invention. The specific gravity of fuel is 
measured by any suitable means such as a hydrometer; the tempera- 
ture of fuel is measured by another means, such as, a thermometer. 
Third means responsive to the measurements obtained by first two 
means converts the specific density of the fuel to specific density at a 
predetermined temperature and from that to fuel quality. The fuel 
quality can then be converted to fuel economy when the price of 
fuel is known. Alternatively, specific density of fuel corrected to the 
specific density at a predetermined temperature can be converted 
directly to fuel economy if the price of the fuel is known. For 
conversions described above suitable nomographs can be used. 


INDUSTRY AND AGRICULTURE 


REFER ALSO TO CITATION(S) 40545, 40550, 40578, 40595, 
40667, 40680, 40774, 40775, 41235 


40854 (LBL—5236, pp 64-74) Energy and agriculture. Koenig, 
H.E.; Connor, L.J.; Stout, B.A. (Michigan State Univ., East Lan- 
sing). May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

Some of the adjustments in agriculture as they might relate to 
short-term and long-term objectives of an Energy Extension pro- 
gram are highlighted. Two general areas are addressed: improved 
thermodynamic efficiencies in the use of energy within the agricul- 
tural production and food processing systems, and the role of 
agriculture in maintaining an effective balance in the use of our 
material, energy, land, and human resources vis-a-vis conservation 
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measures in other sectors of the economy. The scope and content of 
an energy extension program depends upon the extent of the per- 
ceived adjustments that eventually might take place and the time 
available to bring them about. For this reason a brief assessment of 
the energy supply in the years ahead is presented, and the role of 
Energy Extension programs in agriculture and related areas is dis- 
cussed. 


40855 Cutting fuel bills could save millions. Processing; 23: No. 
12, 36(Dec 1977). 

The appointment of an energy manager in a factory could be 
the means of making considerable savings by the conservation of 
energy. Much free help is now available from the United Kingdom 
Department of Energy. 


40856 Chemical engineering as a basis for the design of chemical 
plant. Futterer, E. (Uhde (F.) G.m.b.H., Dortmund (Germany, 
F.R.)). Chem.-Ing.-Tech.; 49: No. 11, 849-857(Nov 1977). (In 
German). 

From DECHEMA annual meeting; Frankfurt am Main, Ger- 
many, F.R. (23 - 24 Jun 1977). 

Among the keypoints of chemical engineering in chemical 
plant construction are the realisation of a plant as a system, the 
necessity for exact calculation in advance following increased size of 
plant, the economy regarding plant and operating costs, and the 
calculation itself. The rise of plant costs in this connection must be 
noted. After a considerable increase in production of the German 
chemical industry in the last two decades due to petrochemicals, 
suitable measures for securing raw materials are now required. In the 
long term one will have to revert from natural oil and natural gas to 
coal. The future development of chemical engineering will be 
marked, to a large extent, by the use of computers. 


40857 Trends and special problems in chemical plant construc- 
tion. Kremer, G. (Farbwerke Hoechst A.G., Frankfurt am Main 
(Germany, F.R.)). Chem.-Ing.-Tech.; 49: No. 11, 857-864(Nov 1977). 
(In German). 

From DECHEMA annual meeting; Frankfurt am Main, Ger- 
many, F.R. (23 - 24 Jun 1977). 

Trends in chemical plant construction can be seen in the 
capacity and technical design of continuous and discontinuous 
plants, and in the neighboring areas of material technology and 
measurement and control technology. With regard to standardiza- 
tion one expects a determination of parts, groups of parts and 
complete units corresponding to the state of technology of the 
chemical industry, with the aim of saving costs in procurement and 
maintenance, optimizing storage of parts and, finally, of increasing 
the availability of the plant. Well proven and steadily developing 
safety principles are used as the basis of plant construction today. 
The basis of the safety principles (the regulations and technical rules 
and know-how of the plant constructor and operator) and the 
method of application are treated. Further, a report is given on 
previous experience with the licensing procedure according to the 
Government Emission Law and on tendencies in legislation. 


40858 Fire protection in plants. Reichert, O. Chem.-Anlagen 
Verfahren; No. 8, 105-110(Aug 1977). (In German). 

Under the aspect of fire protection in plants, the fundamen- 
tals, fire-extinguishing substances and equipment as well as fire- 
extinguishing systems are described. 


40859 Aluminum industry energy conservation workshop papers. 
New York; Aluminum Association, Inc. (1976). 203p. (CONF- 
7605154—). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

Twenty-two papers on energy conservation in the aluminum 
industry were presented at the meeting. A separate abstract was 
prepared for each paper. (LCL) 


ENERGY SOURCES 


REFER ALSO TO CITATION(S) 39103, 39967, 40518, 40597, 
40608, 40609, 40610, 40611, 40614, 40630, 40639, 40715 


40860 (PB—273895) Evaluating alternative energy technologies 
in agriculture. Doering, O.C. III; Pearl, R.M. (Purdue Univ., La- 
fayette, Ind. (USA). Agricultural Experiment Station). Jun 1977. 
19p. NTIS PC A02/MF AO1. 

The overall objective of this project was to identify and 
evaluate cropping systems and production methods for major Corn 
Belt crops (corn, soybeans, wheat, and alfalfa), which will reduce 
the total energy inputs required relative to production. The research 
attempts to: (1) analyze the technical feasibility of proposed systems; 
(2) analyze the economic feasibility of the energy-efficient systems; 
and (3) identify priority areas for implementation and for future 
research. Included in this paper are discussions of the crop energy 
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simulator, the linear programming farm management model, and 
results, implementation, and future research. 


40861 Modelling energy and materials flows in the iron and steel 
industry. Critoph, R.E.; Waller, R.F. (Open Univ, Engl). J. Inst. 
Fuel; 50: No. 405, 208-213(Dec 1977). 

Techniques of energy analysis are discussed and their rel- 
evance to the iron and steel industry considered. The problem of 
economic analysis as a policy making tool is described and the 
possibility of using resource analysis as an improved tool is dis- 
cussed. Such analyses can be used to indicate the consequence of a 
policy decision and to indicate the sensitivity of the cost of produc- 
ing steel to increases in energy prices and the prices of o' Taw 
materials. Two models are described. Particular attention is paid to 
blast furnace practice, steam use and production, continuous casting 
scrap supply, choice of steelmaking route and choice of ironmaking 
route. 


40862 Possibilities and limits of the maximum control of electric 
power in a mixed metallurgical plant. Nagel, F.J. Stah/ Eisen; 97: No. 
22, 22(Nov 1977). (In German). 

Short communication only. 


40863 Conditioning and flotation of ilmenite at various pulp 
temperatures. Liimatainen, V. (Rautaruukki Oy, Otanmaki Mine, 
Finl). Inst. Min. Metall., Trans., Sect. C; 86: C160-C161(Sep 1977). 

A hot flotation method was studied at Otanmaki in order to 
reduce the fuel oil concentration in the effluents from the ilmenite 
flotation plant. The tests were performed both in the laboratory and 
in the pilot plant at normal temperature (20°C) and at elevated 
temperature (95°C). The laboratory results illustrated how pilot- and 
full-scale tests should be conducted to reduce the consumption of 
conditioning energy, the number of stages employed and the rea- 
gents used. 


MATERIALS 
REFER ALSO TO CITATION(S) 40861, 41127 


40864 Dynamic mathematical model of sintering process. bicwe 4 
R.W. (Br Steel Corp, Teeside Lab, Middlesbrough, Engl). Jronmak- 
ing Steelmaking; 4: No. 5, 321-328(1977). 

The results of a theoretical packed-bed study of the factors 
affecting the Dwight-Lloyd sintering process for iron ore are pre- 
sented. The main heat- and mass-transfer mechanisms are indicated 
and the construction of a mathematical model is described. The 
model can be used to calculate both sintering rates and temperatures 
in a dynamic manner which allows gas flow through the bed and the 
main bed properties to vary as sintering proceeds. The effects of 
varying the principal process parameters are demonstrated and con- 
ditions under which ignition will fail are also highlighted. A method 
is proposed which uses a combination of experimental and model 
results to enable sinter strength to be estimated. 


EQUIPMENT AND PROCESSES 


REFER ALSO TO CITATION(S) 40608, 40609, 40610, 40611, 
40625, 40864, 40980 


40865 (PB—273994) Accounting for tillage equipment and other 
machinery in agricultural energy analysis. Doering, O.C. III; Consi- 
dine, T.J.; Harling, C.E. (Purdue Univ., Lafayette, Ind. (USA). 
Agricultural Experiment Station). Jun 1977. 6p. NTIS PC A02/MF 
AOl. 

The energy value tillage equipment and farm machinery, 
based on use industry sources, is presented. Discounting, scrappage, 
and use are discussed. Comparisons are made between the di 
gated data and initial attempts to determine farm machinery’s em- 
bodied energy content based on the energy content of automobiles. 
Pitfalls involved in energy capital accounting and some alternative 
approaches are noted. 


40866 (TREE—1189) Survey of energy use in metal coil coating. 
Breckenridge, H.L.; Jensen, W.P. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Feb 1978. Contract EY-76-C-07-1570. 73p. Dep. 
NTIS, PC A04/MF AO1. 

The current and projected energy use for curing coatings in 
the metal coil coating industry are discussed. Custom and captive 
coil coaters, coating and resin manufacturers, and equipment suppli- 
ers were contacted. The effect of development projects by > el 
firms on future energy use patterns is discussed. Curing methods 
covered are ultraviolet, electron beam, induction heating, infrared 
heating, and thermal hot air. In 1976 the industry averaged about 17 
x 10° J(joules) of energy to cure each m? of product. From this 
figure, total energy used for thermal curing by the metal coil coating 
industry is estimated to have been 0.016 by (exajoule). This repre- 
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sents only a small fraction of the energy required to cure the 1.9 x 
10° m® of industrial finishes produced in 1976. All but one of the coil 
coaters contacted used natural gas in 1976 for thermal curing. A 
number of alternatives to natural gas are discussed. An estimate of 
the potential for energy conservation is given. 


40867 Computer control of reheating furnaces. Glatt, R.D.; 
Macedo, F.X. (Br Steel Corp, Battersea Lab, London, Engl). Iron 
Steel Int.; 50: No. 6, between p 381 and 391(Dec 1977). 

BSC’s Battersea Laboratory, in collaboration with Lackenby 
Works, has been engaged in the development and implementation of 
improved methods for the control of reheating furnaces. Those 
systems installed, from purely manual operator-guided to computer- 
based types, have already produced fuel savings of 300 MJ/t of steel 
heated. In view of the success of these systems, a fully mill-integrat- 
ed VDU-supported system is being installed. The article describes 
the basic control philosophy, system features, their implementation 
and operational results. 


40868 How regenerative e 


crease efficiency 
367(Nov 1977). 

Perkins Engines Ltd is based in Peterborough, England. At its 
two plants Perkins is putting into operation a plan to replace its 
conventional engine test brakes with Brush dc regenerative electrical 
brakes for testing its diesel engines. The idea originated during the 
energy crisis. A comparison of the relative local costs of the Brush 
regenerative electrical brake and a conventional water brake installa- 
tion for a 44 kW engine in a plant of this size is shown. 


40869 Economizing rich fuel by autonomic preheating of combus- 
tion substrates. Szargut, J. (Politech Slaska, Pol). Hutnik (Katowice); 
44: No. 9, 403-406(Sep 1977). (In Polish). 
The use of blast-furnace gas as a source of heat in industrial 
| is often limited because of its low combustion temperature. 
nrichment of blast-furnace gas with other rich gases is expensive, 
but can under certain conditions be successfully replaced by auto- 
nomic preheating of combustion substrates. The article analyzes the 
savings which can be achieved by implementation of this method, 
and in particular, its applicability in the operation of blast-furnace 
stoves. 


40870 Evaluation of developments in fuel saving techniques for 
industry. Hill, R.M.; Hoggarth, M.L.; King, P.W. (Br Gas Corp 
Engl). Metall. Met. Form.; 44: No. 9, 380-384, 386-389(Sep 1977) 

The contribution of technical innovation to conserving 
energy and increasing profitability is discussed. Particular emphasis 
is placed on the ways by which new developments can be used to 
improve the efficiency of fuel usage and the conservation of other 
resources. It is shown that by the use of recuperative burners up to 
50% savings in fuel usage can be achieved in batch furnaces. The 
trend towards using gas-fired rapid heating furnaces as part of the 
production line is shown not only to save fuel but also to offer 
greatly reduced metal waste and rejection rates. The economics of 
these devices are assessed in terms of cost comparisons with conven- 
tional systems, payback periods, and more comprehensively by the 
use of discounted cash flow techniques. For the three examples 
considered, internal rates of return of 30% (recuperative burners), 
38% (continuous counterflow furnaces) and 200% (flat bed heaters) 
can be achieved. 


ngine-test brakes reduce costs and in- 
. Garrett, K. S. Afr. Mech. Eng.; 27: No. 11, 365- 


40871 Effect of power consumption on optimum machining condi- 
tions. Goyal, S.K. (Glamorgan Polytechnic, Eng.). J. Inst. Eng. 
(India), Mech. Eng. Div.; 58: 82-83(1977). 

The effect of power consumption on feed, depth of cut and 
cutting speed is analyzed. The effect of cost of power consumption is 
demonstrated with a simple model of machining operations. Similar 
analyses can be carried out with more complex models of machining 
operations. 


40872 Equipment for conveying steam from a steam source to the 
place of use by reducing the steam pressure and subsequent tempera- 
ture increase of the steam at reduced pressure. Nilson, H.O.A. (to 
Svenska Maskinverken AB). German(FRG) Patent 2,434,405/A/. 12 
Jun 1976. 9p. (In German). 

This deals with matching bled steam taken from any steam 
source, with regard to pressure and temperature, to the required 
values for another purpose, e.g. oil atomisation in the oil burners of a 
boiler. The equipment consists of the connection of a reducing valve 
in series with a heat exchanger working as a super-heater, which is 
heated by a part flow of steam which can be adjusted by a valve. 
The pressure of the atomiser heat flow is reduced from its normal 
value of 60 atm. gauge for example, to the value of about 10 atm. 
gauge required for atomisation. The steam which has been cooled 
during pressure reduction and has, possibly, become damp is dried in 
the super-heater, where its temperature, which can be adjusted by 
the valve, is super-heated by 10 to 30°. This avoids quick wear of oil 
burners operated with wet atomised steam. 
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40873 Improved methods and equipment for energy savings in the 
aluminum industry. Stephens, W.E. pp llp, Paper 13 of Aluminum 
industry energy conservation workshop. New York; Aluminum As- 
sociation, Inc. (1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

Following an itemization of the energy consumed in each step 
of converting bauxite to alumina to fabricated aluminum products, 
equipment and methods for reducing these energy requirements are 
discussed. This equipment includes materials handling systems, rear- 
rangement of process facilities to affect greater energy efficiency, 
and heat recovery equipment. It is concluded that of the 130,000 
BTUs required for making a pound of fabricated product from 
bauxite ore, only about 12,000 to 15,000 BTUs actually are used as 
non-recoverable energy in the process. Therefore, there are many 
possibilities to reduce the 115,000 BTUs of energy that are referred 
to as efficiency losses. 


40874 Fuel economy through automatic furnace pressure control. 
Bennett, R.L. pp 9p, Paper 14 of Aluminum industry energy conser- 
vation workshop. New York; Aluminum Association, Inc. (1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

Furnace pressure control systems can save considerable fuel 
by reducing the influx of cold ambient air into top-flued furnaces. 
They require careful forethought in their application, but if they are 
correctly installed and maintained can pay for themselves in a 
relatively short time. Among all fuel-saving devices for furnaces, 
furnace pressure controllers are probably unique in that they save 
the greatest amount of fuel when the furnace is idle. 


40875 Fuel economy through automatic furnace pressure control: 
user comments. Hartley, C.F. (Aluminum Co. of America, Pitts- 
burgh). pp 7p, Paper 15 of Aluminum industry energy conservation 
workshop. New York; Aluminum Association, Inc. (1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

The air dampers used by Alcoa for automatic furnace pres- 
sure control are briefly discussed. It is concluded that air dampers 
are most desirable for aluminum holding and melt-hold type furnaces 
since they offer minimum downtime to install, minimum cost, and a 
fast cash payback, in addition to the fuel conservation feature. An 
economic evaluation curve is caper ae which shows savings and 
cash payback vs. fuel cost. In this ysis, a capital outlay of $4,000 
per installation and a 10 percent fuel savings was used. 


40876 Fuel economy through automatic furnace pressure control: 
user comments. Ferguson, J.A. (Reynolds Metals Co., Richmond, 
VA). pp 2p, Paper 16 of Aluminum industry energy conservation 
workshop. New York; Aluminum Association, Inc. (1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

Experience at Reynolds Metals with furnace pressure con- 
trols, the retrofitting of existing furnace stacks with air dampers, and 
the desirability of installing dampers on new furnaces are briefly 
discussed. (LCL) 


40877 Fuel economy through automatic furnace pressure control: 
user comments. Miller, H.E. (Kaiser Aluminum and Chemical Corp., 
Pleasanton, CA). pp 4p, Paper 17 of Aluminum industry energy 
a workshop. New York; Aluminum Association, Inc. 
1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

Tests performed by the Kaiser Aluminum Co. to study the 
effects of furnace pressure control on fuel conservation are de- 
scribed. (LCL) 


40878 Conversion from radiant tube to direct fire. Ross, R.H. pp 
Sp, Paper 18 of Aluminum industry energy conservation workshop. 
New York; Aluminum Association, Inc. (1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

The desirability and difficulties of converting radiant tube 
furnaces used in the aluminum industry to direct-fired furnaces, i.e., 
recirculating type furnaces where the material being heated is ex- 

to the recirculated products of combustion, are discussed. 
Switching to direct firing saves fuel and results in multiple fuel 
capabilities. One company believes it has reduced furnace fuel con- 
sumption by 33 percent as the result of such furnace conversion 
without detrimental effects of direct firing on either the ingots or the 
furnace. (LCL) 
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40879 Gas turbine plant with main circuit and subsequent ther- 
modynamic working circuit. Gasparovic, N. (to STEAG A.G.). 
German(FRG) Patent 2,124,193/C/. 20 Feb 1975. 3p. (In German). 

The following measures for the optimization of the main 
circuit of a 1 or 2 stage gas turbine, and of the thermodynamic 
working process with a steam turbine, are described in detail. 
Pressure increase in the heater improves its heat transfer. The 
construction of the circuit compressor as mixing or double flow 
compressor makes a third compressor unnecessary. Additional fuel 
injection in the heater improves the control of the thermodynamic 
working process and the adaptation to changing operating condi- 
tions. Connection of the precompressor to the main circuit not only 
to the heater but with additional interconnecting pipes between the 
heater and circuit compressor, and installation of coolers in one or 
both interconnecting pipes lowers the temperature at the inlet to the 
main circuit and improves its efficiency. 


WASTE HEAT RECOVERY AND UTILIZATION 


REFER ALSO TO CITATION(S) 38807, 39416, 40580, 40591, 
40783, 40828 


40880 (NP—21762) Heat recovery from dyehouse effluent. 
Report No. 3. Vaughan, S.R. (Wool Research Organization of New 
Zealand (Inc.), Christchurch). Jun 1975. 7p. Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

Considerable amounts of heat are normally lost in the effluent 
from dyehouses. A heat recovery system has been designed for one 
particular carpet mill dyehouse, and costings indicate that the 
scheme should be economic, with a payback time of just over three 
years. In general it was found that a heat recovery scheme must be 
designed specifically for a given dyehouse and should be linked to a 
reconsideration of the efficiency of energy utilization for the dye- 
house as a whole. The use of recovered heat may necessitate changes 
in dyehouse procedure which in certain cases may lead to improved 
product quality and greater dyehouse throughput and efficiency. 


40881 Waste heat recovery system. Fallon, J.J. Jr.; Blair, J.B.; 
Phelps, D.R. US Patent 4,083,398. 11 Apr 1978. Filed date 23 Dec 
1975. 14p. 

A system for recovering the waste heat normally exhausted 
into the atmosphere by chemical or other processing plants is 
described. The system comprises a substantially self-contained appa- 
ratus for receiving hot exhaust gases and extracting the waste heat 
for some beneficial use, such as pre-heating inlet air in an inlet 
plenum. The system may include temperature and pressure controls 
which enhance the safety and efficiency of the system operation, and 
further may include flow controls in a multiple burner installation so 
that the desired fuel air ratios and heat distribution may be achieved. 
By building the system as a substantially self-contained and self- 
supporting assembly, on site installation time and the required alter- 
nation of pre-existing on site equipment may be minimized, thereby 
affecting substantial economic savings by minimizing the resulting 
down time of the processing plant. Embodiments for a single burner 
=. multiple nest cabins and grade level stack systems are 
disc : 


40882 Heat recuperative apparatus incorporating a cellular ce- 

ramic core. Dziedzic, C.J.; Cleveland, J.J.; Newman, R.L. (to GTE 

oe Inc.). US Patent 4,083,400. 11 Apr 1978. Filed date 13 May 
. Op. 

High cell density (125 cells/inch) cross-flow ceramic recuper- 
ators having high efficiencies are utilized for industrial waste heat 
recovery in an apparatus in which a ceramic recuperator core is 
surrounded by a metallic housing adapted for coupling to the metal- 
lic fittings of existing furnaces, ovens and preheaters. Insulating and 
sealing layers between the core and housing minimize heat loss 
through the housing and prevent leakage of the heat transfer fluids 
past the core. 


40883 Heat recuperation. Berg, C.A. (to Pyreflex Corp.). US 
Patent 4,082,414. 4 Apr 1978. Filed date 3 Mar 1976. 12p. 

Radiant energy emitted from an opening (e.g., a door in an 
industrial furnace), which would otherwise be lost, is recuperated by 
the placement of an array of reflective cells in the path of the 
emitted beam. Each reflective cell comprises multiple reflecting 
surfaces for reflecting the incident beam back toward the opening 
even if the beam is not perpendicular to any of the reflecting 
surfaces. In a typical construction, the front face of a substrate is 
coated with a material (e.g., gold) that has a high reflectance in the 
infrared. A protective layer, which is transparent in the infrared, 
overlies that coating in order to prevent damage to the coating and 
to facilitate cleaning. Heat recuperators having dihedral and trihe- 
dral individual reflecting cells are described in detail. 


40884 Regenerative heat-exchanger of a gas turbine. Tank, E. (to 
Daimler-Benz AG). US Patent 4,079,780. 21 Mar 1978. Priority date 
2 Dec 1975, German, Federal Republic of (F.R. Germany). 4p. 
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A regenerative heat-exchanger of a gas turbine with a ceram- 
ic heat-exchanger disk is described. A metallic toothed rim substan- 
tially coaxially surrounds the heat-exchanger disk under formation of 
an annular space. Compression springs are arranged in the annular 
space which are supported under prestress, on the one hand, against 
the inside of the toothed rim and, on the other, against the outside of 
curved entrainment plate means. Each entrainment plate means 
includes a support member and an adherent layer whose concave 
inner side abuts at the edge of the heat-exchanger disk, whereby the 
adherent layer essentially consists of metal fibers which form a 
plastically deformable felt-like adherent layer providing a good 
frictional engagement to transmit the driving torque to the heat- 
exchanger disk. 


40885 Heat exchanger for recovering waste heat. Richer, R.J. (to 
Olla Enterprises, Inc.). US Patent 4,078,602. 14 Mar 1978. Filed date 
17 Dec 1976. 6p. 

A heat exchanger for receiving heat from hot exhaust gases 
flowing through the flue of a furnace or boiler is described. The 
exhaust gases are directed through a heat box which contains a 
plurality of tubes. A blower blows room air through the tubes 
whenever hot gases are flowing through the flue and the heat in 
these gases flows about the tubes to warm the air flowing “_ 
the tubes and the warm air is directed to a room to be heated. The 
exterior of the tubes are exposed to the exhaust gases and these 
become dirty and must be cleaned. To facilitate this operation the 
present invention provides for eae me the tubes into an assem- 
bly which is removable as a unit from the heat box and is secured to 
the box by snap moldings which snap over the open edges of the 
heat box and the tube assembly to not only secure the tube assembly 
to the heat box but to seal the heat box to prevent the escape of any 
gases. 


40886 Infancy left behind. Use of heat pumps in industrial oper- 
ation. Bringmann, A. PPI; No. 4, 42-45(Dec 1977). (In German). 

As primary energy becomes more and more expensive, the 
demand not to destroy heat or not to let it escape into the atmo- 
sphere is frequently made. This means for the production engineer to 
investigate, where and in which form heat becomes available, at 
which time and at which temperature level, and whether this heat 
can be recycled. The heat pump offers itself for this kind of heat 
recovery. 


40887 Energy saving - not only in Germany. Regenerative heat 
recovery in a French automobile factory. Dreher, E. Energie; 29: No. 
10, 71-74(Oct 1977). (In German). 

Eight heat recovery systems for waste air, i.e. in-cycle plate- 
fin batteries, plate exchangers, and six different rotor systems, were 
compared. The aspects considered during the process of selection 
are presented. 


40888 Heat recovery in the ceramics industry. Haendly, D. 
Betriebstechnik; 17: No. 7/8, 35-39(1976). (In German). 

The ceramics industry uses a lot of energy. Presently waste 
heat from furnaces has to be used for other operations, a task that is 
generally a complex one. The problems concerning waste heat 
utilization are reported on. Illustrated by the example of the firm of 
Rosenthal-Porzellan, waste heat quantities that can be put into 
service in a useful way are discussed. 


40889 Heat recuperation system for aluminum melting furnace. 
Pugh, V.H. (Alcan Booth Sheet Ltd., Rogerstone, Eng.). pp 10p, 
Paper 1 of Aluminum industry energy conservation workshop 
papers. New York; Aluminum Association, Inc. (1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

The increases in fuel prices which have occurred over the 
past few years, together with the knowledge that prices will contin- 
ue to rise, demands that every measure be taken to reduce fuel 
consumption. One method to achieve this is by the use of recuper- 
ation to preheat the combustion air. The experiences of Rogerstone 
Works, where recuperators have been in use for over 20 years, are 
reported. A brief specification and history is given for each of the 
four furnaces used, 3 operating with recuperators. 


40890 Using recuperated heat to preheat combustion air. Lailler, 
P. (Cegedur Pechiney, Paris). pp 21p, Paper 2 of Aluminum industry 
energy conservation workshop papers. New York; Aluminum Asso- 
ciation, Inc. (1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

Experience at the Cegedur Pichency (Paris) aluminum smelt- 
ing works in installing and operating recuperators on all its large (50 
ton) furnaces for the purpose of preheating combustion air is report- 
ed. The design, safety, control, performance, and economics of the 
installed recuperators are discussed. It is concluded that these recu- 
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perators are reliable, can be operated with no adverse effects on the 
Operation and control of the furnaces, and that the pay-back _ 
for recuperators on new furnace installations is approximately 2.2 yrs 
for large furnaces and 3.5 yr. for medium size units based on 1976 
fuel prices. (LCL) 

40891 Using recuperated heat to preheat combustion air. Herbu- 
lot, F. (Affimet, Paris). pp 7p, Paper 3 of Aluminum industry energy 
conservation workshop papers. New York; Aluminum Association, 
Inc. (1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

The use of heat recovery equipment for preheating furnace 
combustion air and for preheating scrap metal used in charging the 
furnaces in a French aluminum melting plant is discussed. It is 
estimated that flue gas heat recovery for combustion air preheating 
can provide 23 percent of the total energy introduced into the 
furnace and that preheating scrap results in a 22 percent energy 
savings. (LCL) 


40892 Ceramic heat wheel in the aluminum industry. Gentry, 
C.B. pp 21p, Paper 4 of Aluminum industry energy conservation 
workshop. New York; Aluminum Association, Inc. (1976). 

trom Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

The design, operation and performance of ceramic heat 
wheels as air-to-air heat exchangers for preheating aluminum melting 
furnace combustion air with heat recovered from flue gas and the 
use of ceramic heat wheels in air-to-liquid heat recovery systems 
which are 4 to 5 times as efficient as conventional waste heat boilers 
are discussed. (LCL) 


40893 High temperature heat recovery. Seehausen, J.W. (Ionics, 
Inc., Cambridge, MA); Roher, W.M. pp 12p, Paper 5 of Aluminum 
industry energy conservation workshop. New York; Aluminum As- 
sociation, Inc. (1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

Recuperation, the use of preheated combustion air, can lower 
fuel consumption, i.e., increase the efficiency, of high temperature 
industrial furnaces. Fuel consumption may be reduced by 20, 25, 30 
even 40 and 45 percent. The kind of equipment most suitable for 
such dramatic decrease in fuel consumption of high temperature 
industrial furnaces is the radiation type recuperator, an all metallic 
heat exchanger. The basic principle of its design, operation, typical 
application, materials of construction, cost analysis, pay back as well 
as its limitations are presented. Other types of metallic recuperators 
are discussed as well as applications other than for hot combustion 
air. Information is included on: how much fuel can be saved; what a 
recuperator installation looks like; inside a high temperature recuper- 
ator; materials used for recuperators; recuperator cost; cost analysis 
for recuperator installation versus fuel savings; and life expectancy 
and limitations of such recuperators. 


40894 High temperature heat recovery: user comments. Hartley, 
C.F. (Aluminum Co. of America, Pittsburgh). pp 8p, Paper 6 of 
Aluminum industry energy conservation workshop. New York; Alu- 
minum Association, Inc. (1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

Alcoa has about 90 batch-type melting furnaces at 11 plant 
locations in the U.S. All are candidates for heat recuperation. In 
most cases, the average flue gas temperature is high enough and the 
gross fuel input is large enough to make efficient heat recovery 
possible. Severl heat recovery systems are currently being evaluated 
to determine which is the most effective for retrofitting on existing 
furnaces, and for installation on new furnaces. Five systems are in 
various stages of engineering and installation. These installations and 
the money and fuel savings expected from their use are discussed. 


savings through recuperators. Meder, S.R. pp 7p, 

Paper 7 of Aluminum industry energy conservation workshop. New 
York; Aluminum Association, Inc. (1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

Heat recuperation is a widely used means to conserve fuel. 
The most direct and economical way to accomplish this is to preheat 
the combustion air with the products of combustion coming from a 
furnace. The presently available literature offers a variety of curves 
showing in most cases fuel-saving percentages as a function of air- 
preheat and furnace-exit temperature. V ery seldom is the excess air 
and kind of fuel taken into account. Furthermore, one will find 
considerable differences depending on the source. A relatively 
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simple formula is developed for determining the fuel savings that 
should eliminate the up-to-now existing differences. The develop- 
ment of this formula is rather simple, using only basic algebra and 
common sense. 


40896 Recuperator retrofit on aluminum melter. Hanson, G. pp 
H Paper 8 of Aluminum industry energy conservation workshop. 
ew York; Aluminum Association, Inc. (1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605 154—. 

The design, installation, operation, corrosion protection, cost, 
and performance of recuperators retrofitted to existing aluminum 
melting furnaces are discussed. (LCL) 


40897 Use of heat recovery equipment. Alexander, F.A. pp 12p, 
Paper 9 of Aluminum industry a conservation workshop. New 
York; Aluminum Association, Inc. (1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

Some design and performance data, precautions and ideas 
concerning heat recovery equipment for aluminum melting furnaces 
are presented. It is quite evident that the regenerative system of heat 
recovery will not suit most existing aluminum furnaces, but new 
installations consistent with practices of other melting processes may 
find this a very attractive solution. It is also quite evident that 
retrofitting existing melting furnaces with recuperators is not exactly 
inexpensive when considering changes to burners, ducts, etc. From 
observation and experience it appears that there are available ways 
of increasing production, and conserving fuel which may then allow 
the use of the excess fuel for other processes, or reduce the cost of 
fuel to the plant involved. Such equipment may also provide signifi- 
cant service in treating waste gases prior to the removal of particu- 
late matter in gas cleaning devices. The benefits to the individual 
plant can best be solved by thorough investigation of the plant fuel 
balance, production requirements and environmental influences. 


98 Waste heat recovery in industry. Farnsworth, D.L.; 
Magin, T.C. pp 10p, Paper 10 of Aluminum industry energy conser- 
vation workshop. New York; Aluminum Association, Inc. (1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

The design, installation, maintenance, performance and eco- 
nomics, i.e., cost and fuel savings results, of an air-to-air heat 
exchanger for recovering waste heat from industrial plant exhaust 
gases are discussed. (LCL) 


40899 Low temperature heat recuperation. Hays, E.J. pp 6p, 
Paper 11 of Aluminum industry energy conservation workshop. 
New York; Aluminum Association, Inc. (1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

Low temperature heat recuperation equipment installed at 
Howlett plants which produce machined products, titanium ingots, 
and ceramics and coatings are described. The recovered waste heat 
is used for space heating. Payback times for the various heat recov- 
ery systems are estimated to be between 2 and 4 years. (LCL) 


40900 Start to recoup. Anderson, P.E. pp 7 
Aluminum industry energy conservation walkin 
minum Association, Inc. (1976). 

From Aluminum industry energy conservation workshop; 
Cleveland, OH, USA (26 May 1976). 

See CONF-7605154—. 

The retrofitting of an aluminum melting furnace with a recu- 
perator to preheat combustion air is described. A furnace fuel 
savings of 2.5 percent was found and the overall furnace operation 
improved nearly 10 percent. (LCL) 


, Paper 12 of 
ew York; Alu- 


INDUSTRIAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 38804, 38808, 40078, 40079, 
40080, 40586, 40922, 41367, 41464, 41525 


40901 (BMFT-FB-T—77-04) Recycling of industrial wastes, il- 
industrialized 


lustrated by the example of the economic area of North 
Baden/North Wuerttemberg. Gieseler, G.; Purps, K.; Rathmann, U.; 
Rauschenberger, H.; Schiller, R.; Zyla, W. (Bundesministerium des 
eager Bonn (Germany, F.R.)). Jul 1977. 358p. (In German). 
Dep. NTIS (US Sales Only), PC A16/MF AO1. 

After investigating the technical and organizational problems 
associated with the re-use of a number of waste products, which 
have not been considered suitable for utilization so far, economically 
promising proposals were elaborated and partly put into practice. 
The main effort concentrated on the following industrial wastes: salt- 
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slag; kieselguhr; beer yeast; limed fleshings from leather production; 
paper sludge; solvents; metal sludge; concentrates and washwater 
from surface treatment plants; inorganic acids; and residues from the 
food and beverages industry. The possibility of establishing contact 
between producers and users of residues in accordance with regiona, 
technical and economic viewpoints is discussed. 


40902 System for filtering stack gases. Evans, G.L. US Patent 
4,081,255. 28 Mar 1978. Filed date 16 Aug 1976. 16p. 

A system for filtering stack gases is comprised of an in-feed 
exhaust duct and a pair of filter vat cleaners disposed on opposite 
sides of the in-feed exhaust duct and horizontally spaced therefrom. 
A track assembly extends horizontally above the in-feed exhaust 
duct and filter vat cleaners, and a carriage car carrying two horizon- 
taliy spaced filter containers is mounted rollably on the track assem- 
bly for reciprocating movement therealong to alternately position 
one of the filter containers over the exhaust duct, and then the other 
over one of the two filter vat cleaners, in alternating sequence. 
Coupling means is provided for coupling the filter containers with 
the respective filter vat cleaners and the exhaust duct. An out-feed 
exhaust duct is positioned over the track assembly and carriage and 
is vertically aligned with the in-feed exhaust duct. Coupling means is 
provided for coupling the discharge exhaust duct to whichever of 
the filter containers is located therebelow, and in alignment with the 
in-feed exhaust duct. Means is provided for bypassing exhaust gases 
from the in-feed exhaust duct to the discharge exhaust duct when no 
filter container is positioned therebetween. 


40903 Process for removing nitric oxides from processing exhaust 
gases. Laue, K.H.; Sander, T.; Sauder, P.; Uckert, G. (to Didier 
Engineering GmbH). US Patent 4,081,511. 28 Mar 1978. Priority 
date 21 Mar 1975, German, Federal Republic of (F.R. Germany). 4p. 

Exhaust gases containing residual nitric oxide constituents 
from a processing operation are maintained at an elevated pressure, 
heated to 260 to 340°C., and subjected to catalytic reduction with 
ammonia to produce purified exhaust gases. The pressure of the 
purified exhaust gases is then relieved in an expansion turbine. 


40904 Process for catalytically treating an exhaust gas containing 
ammonia gas ani oxygen gas to reduce said ammonia gas to nitrogen. 
Kato, A.; Matsuda, S.; Uno, S.; Imahashi, J.; Nakajima, F. (to 
Hitachi, Ltd.). US Patent 4,081,510. 28 Mar 1978. Priority date 15 
Oct 1975, Japan. 16p. 

A process for treating an exhaust gas is described that con- 
tains substantially only ammonia gas and oxygen gas as reactants to 
decompose catalytically the ammonia gas to nitrogen and water, 
which comprises contacting at an elevated temperature the exhaust 
gas with a catalyst consisting essentially of the oxides of titanium, 
copper and a member selected from the group consisting of molyb- 
denum, tungsten, vanadium, cerium, iron and mixtures thereof. The 
ammonia gas is catalytically decomposed in accord with the follow- 
ing chemical reaction: 2NHs + */202—-N2 + 3H2O. Air pollution 
due to ammonia gas contained in an exhaust gas from, such as, an 
ammonia production plant, or copying machines using ammonia 
sensitive paper, is satisfactorily prevented by this process. 


40905 Purification of waste water high in carbohydrates and 
simultaneous production of high protein feed products. Hulls, J.R.; 
Donofrio, D.M. (to Bio-Kinetics Inc.). US Patent 4,081,367. 28 Mar 
1978. Filed date 24 Jan 1977. 6p. 

A method is described for purifying waste water high in 
carbohydrates while obtaining therefrom a high-protein feed prod- 
uct. The waste water is inoculated with yeast of the type that 
converts starch and sugars into more yeast. The pH is adjusted to 
desired levels, and then the inoculated waste is circulated and 
recirculated in conjunction with air in amounts that enhance the 
= rate of the yeast. The purified liquid waste is then separated 
rom moist solids, and a large proportion of the moist solids is 
harvested as feed material, while a smaller proportion is taken for 
use in recycle. The proportion to be recycled is sent to a treatment 
zone where the pH is lowered to approximately 3.5 and where 
antibiotics are added, the lowering of the pH and the antibiotics both 
serving to suppress a substantial portion of bacterial growth while 
enabling the yeast to grow. After a suitable dwell time, the treated 
material is used in the inoculating step as the inoculant. 


40906 Possibilities for the utilization of power station ash. 
Jensen, S.A. (ELSAMOIL, Fredericia (Denmark)). VGB Kraftwerk- 
stech.; 57: No. 12, 845-848(Dec 1977). (In German). 

Investigations are co-ordinated by a Committee, on which all 
Danish power stations are represented. Sales of residues for industri- 
al purposes amounts at present to 15-20% of production. Research 
and development work on the utilization of residues are being 
carried out with regard to 1) cement production, 2) concrete produc- 
tion, 3) manufacture of stone slabs, 4) road construction. Finally 
cooperation with the authorities concerned has been carried out 
because of general guidelines for the storage of residues. 
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40907 Recycling of precious metals. Daehne, W.; Krone, E. 
(DEGUSSA Deutsche Gold- und Silber-Scheideanstalt, Hanau 
(Germany, F.R.)). Chem. Ztg.; 101: No. 10, 421-425(Oct 1977). (In 
German). 

The recycling of precious metals is as old as their use. The 
paper surveys the various processes for the recovery of precious 
metals from the waste materials and intermediate products as they 
are found at a wide variety of points in industry and the crafts. It is 
therefore necessary to treat the extensive problem complex in detail. 


40908 Reactions between solid carbon and gaseous sulphur diox- 
ide at elevated temperatures. Blomster, K.; Taskinen, P.; Myyri, J. 
(Fermater Oy, Espoo, Finl). Inst. Min. Metall. Trans., Sect. C; 86: 
C147-C152(Sep 1977). 

The aim of this study was to clarify the conditions in the 
carbon reduction of sulfur dioxide that give the highest yield of 
elementary sulfur, as well as the reactions that lead to reduction to 
elementary sulfur. If the maximum sulfur yield is desired, the reduc- 
tion conditions have to be chosen so that the final ipa pressures of 
the sulfur-containing gas components SO2, COS, and HS are at 
a minimum. This would also be important when the consumption of 
reductant per unit of sulfur is considered. On the basis of preliminary 
experiments these studies were carried out at temperatures between 
750 and 1100°C in the range of the chemical control in the Bou- 
douard reaction. 


40909 Recovery of nickel and copper from amminiacal solution 
by use of the experimental chelating ion-exchange resin zerolit S-1208. 
Rice, N.M.; Nedved, M. (Univ of Leeds, Engl). Inst. Min. Metall. 
Trans., Sect. C; 86: C153-C154(Sep 1977). 

The use of chelating resins for the treatment of dilute acidic 
copper leach liquors has been advocated in the past as a means of 
overcoming the problems associated with the clarification of such 
liquors prior to solvent extraction. This note reports a preliminary 
investigation of the experimental chelating ion-exchange resin Zero- 
lit S-1208. Preliminary results indicate that the resin is of potential 
— in the recovery of nickel or copper from dilute aqueous 
solutions. 


40910 New approach to cheap protein recovery. Processing; 23: 
No. 8, 17(Aug 1977). 

A process for recovering protein from waste streams is briefly 
described. The process uses a new range of regenerated ion ex- 
change cellulose to give a protein solution from which virtually pure 
undenatured protein may be recovered. 


40911 On the possibilities of using the ash of Kansk--Achinsk 
coal in the production of calcium carbide and cyanamide. Dubinskii, 
Yu.N. Sov. Power Eng. (Engl. Transl.); 6: No. 7, 384-385(Jul 1977). 

Translated from Elektr. Stn.; No. 7, 24(Jul 1977). 

Dumps of high-calcium Kansk-Achinsk coal ash constitute a 
real ecological threat. Nazarov coal ash can be used as a raw 
material for the production of cheap low-percentage calcium car- 
bide. Yields of up to 90 1/kg were obtained experimentally. For the 
ash of coal with a high calcium oxide content (Berezovskii coal) it is 
natural to expect an even greater decrease of the cost of the calcium 
carbide and secondary products based on it. Careful experimental 
studies are required from the agrochemical point of view on the 
production of calcium cyanamide and on the use of Kansk-Achinsk 
fly ash as a nitrogen fertilizer. 


40912 Tinplate recycling. Linley, B.D. (Batchelor Robinson 
Metals and Chemicals Ltd., Hartlepool, Eng.). Resour. Recovery 
Conserv.; 2: No. 3, 225-240(May 1977). 

Present activities in the recycling of industrial tinplate waste, 
including melting and current practices in electrolytic and alkaline 
detinning, are reviewed. Present development work taking place in 
the fields of extraction of used tin cans from domestic refuse, and the 
preparation of those cans prior to detinning is described. The effect 
of aes canmaking technology on the detinning industry are 
discussed. 


40913 Massive sulfur applications to highly calcareous agricul- 
tural soil as a sink for waste sulfur. Wallace, A.; Procopiou, J.; 
Romney, E.M.; Soufi, S.M. (Univ. of California, Los Angeles). 
Resour. Recovery Conserv.; 2: No. 3, 263-267(May 1977). 

It is proposed that calcareous soils of the arid western USA, 
many of which are used for agriculture, are possible sites for the 
disposal of or use of large quantities of unwanted sulfur. Crop yields 
may not always be improved, but sulfur can be disposed of with no 
harmful effects. 


40914 P/M forging and sintering for the recycling of machining 
swarf. Nakagawa, T.; Sharma, C.S. (Tokyo Univ.). pp 347-388 of 
Modern developments i in powder metallurgy. Vol. 9. Hausner, H.H.; 
Taubenblat, P.V. (eds.). Princeton, NJ; Metal Powder Industries 
Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 
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See CONF-760658—P1. 

A powder metallurgy process for recycling mild steel and 
cast iron machining swarf is described. The crushing, forging and 
sintering, and properties of the resulting products are discussed. 
(TFD) 


40915 Aspects of waste materials and their potential for use in 
concrete. Gutt, W.H.; Smith, M.A. (Building Research Establish- 
ment, Garston, Eng.). Resour. Recovery Conserv.; 1: No. 4, 345- 
367(Jun 1976). 

Waste materials make a small but useful contribution to UK 
supplies of aggregates and cement. However, 80 M tons of wastes 
are added each year to stockpiles which now exceed about 3800 M 
tons. The potential for greater use of specific wastes is examined. 
Attention is focused on problems of specification and acceptance of 
waste materials, products derived from wastes, and from other 
hitherto unused materials. In view of problems in aggregates supply, 
emphasis is placed on utilization of wastes in the manufacture of 
aggregates while possible application in cement manufacture is only 
briefly considered. The main wastes referred to are blastfurnace slag, 
fly ash, colliery spoils, glass and the residues from the incineration of 
trade and domestic refuse. 


40916 Waste burning plant at Coventry. Scott, P.J. Muell Abfall; 
8: No. 5, 137-144(1976). (In German). 

Topics discussed include description of the system; different 
types of the waste to be handled, obtainable heating value; waste 
bunker with scissors for bulky wastes and grab cranes for covering 
the 3 tanks; waste burning coupled with generation of steam used for 
driving own aggregates, as process steam and for space heating in a 
neighboring industrial plant; combustion methods; expectations from 
smoke gas purification and dust climination with electro filters; and 
determination of the construction and equipment costs.. 


40917 Systems approach to the economics of waste handling. 
Bridgwater, A.V.; Gregory, S.A.; Mumford, C.J.; Smith, E.L. 
(Univ. of Aston, Birmingham, Eng.). Resour. Recovery Conserv.; 1: 
No. 1, 3-23(May 1975). 

A preliminary analysis has been made of all possible stages 
and alternatives in the recycling, treatment, transport and disposal of 
wastes. Costs for each stage are presented together with an introduc- 
tion to cost benefit analysis. The total costs of alternative ways of 
recycling, treating or disposing of any specific waste may be calcu- 
lated by summing unit costs. It is possible to apply this both to 
existing practice and new processes. The effects of new legislation 
and changes in industrial material production and usage patterns are 
also suggested. 


40918 Waste and byproduct utilization in highway construction. 
Emery, J.J. (McMaster Univ., Hamilton, Ont.). Resour. Recovery 
Conserv.; 1: No. 1, 25-43(May 1975). 

The demand for highway materials such as crushed stone, 
sand and gravel continues to rise while economic sources are often 
becoming limited. To insure that the best use is made of available 
materials, an overall materials utilization strategy must be developed 
that will be coupled with environmental and energy considerations. 
While recognizing the need for a unified strategy, this study focuses 
on the utilization of wastes and byproducts in highway construction. 
Increased usage of wastes and byproducts will both decrease the 
demand for available materials and help solve many disposal prob- 
lems. Surveys of highway agencies and literature searches have 
indicated the potential for waste and secondary product utilization in 
highway construction. A computerized waste utilization data bank, 
CERPU, has been developed to store available information for easy 
retrieval and analysis. This information retrieval system has been 
used to identify the more promising wastes as a basis for studying 
their characteristics and usages in the laboratory. Studies on the 
utilization of wastes and byproducts such as taconite tailings in 
bituminous concrete, steel slags in bituminous concrete and slurry 
seals, pelletized blast furnace slag in base stabilization, spent pickle 
liquors for treating steel slag, and municipal incinerator ash in 
bituminous concrete, are presented to indicate what is being done 
and what remains to be done. The potential for waste and byproduct 
utilization in highway construction is still largely undeveloped. 
However, it must be understood that these materials can only be 
used in highway construction when they meet appropriate perform- 
ance specifications and prove economically viable when environ- 
mental factors have been considered. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 


REFER ALSO TO CITATION(S) 39982, 40517, 40538, 40581, 
40582, 40583, 40584, 40585, 40587, 40588, 40589, 40662, 40823 
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PUBLIC SERVICES 


40919 (SRC-TR—77-595-4) Syracuse street lighting: defensive 
decision-making by a city faced with escalating costs. Roberts, 
D.D. (Syracuse Research Corp., N.Y. (USA)). Dec 1977. Contract 
a 25p. (COO—4044-2D). Dep. NTIS, PC A02/MF 
A0l. 

As an urbanized public function, municipal street lighting is a 
$420 million yearly industry. Installation of energy-efficient lamps 
(e.g., high-pressure sodium) may result in a 60% decrease in energy 
required by earlier technologies, but utilities (the owners of most 
street lighting systems) are slow to convert. Niagara Mohawk Power 
Corporation owns and operates the system in Syracuse, New York. 
Rates had been low until 1973. But by 1974, Niagara Mohawk 
estimated it needed a 42% increase in street-lighting rates. With an 
increase of $300,000 in 1975, city officials began tentatively to 
consider options, the main one being to purchase the system. Options 
to buy street lighting systems in neighboring cities had been defeated 
by popular vote. Some calculations showed that by acquiring the 
system, a net loss of income to the city of Syracuse would result. A 
program to install the HPS lamps was implemented, but to date only 
241 lamps have been installed. The technical innovation was more 
involved than was anticipated. (MCW) 


PUBLIC UTILITIES 
REFER ALSO TO CITATION(S) 40579, 40706 


MUNICIPAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 39392, 39417, 40527, 40551, 
40586, 40617, 40912, 40915, 40918 


40920 (AD-A—045421) Cost of recycling waste material from 
family housing. Final report. Freeman, R.E.; Donahue, B.A.; Kloster, 
S.E.; Schanche, G.W.; Smith, E.D. (Army Construction Engineer- 
ing Research Lab., Champaign, Ill. (USA)). Sep 1977. 61p. (CERL- 
TR-N—29). NTIS PC A04/MF AOl1. 

The purpose of this research was to determine the cost of 
recycling waste from a selected family housing area at Fort Bragg 
through source separation in order to evaluate the feasibility of solid 
waste recovery and recycling at a military installation. This report 
presents (1) analysis of the waste volume and composition from the 
Normandy Heights area at Fort Bragg, (2) data showing the current 
cost of refuse collection and disposal in the Normandy Heights area, 
(3) a market analysis for recyclable material in the Fort Bragg area, 
and (4) a design for the recyclable material recovery strategy that 
was tested and the costs associated with this strategy, (5) participa- 
tion rates of Normandy Heights residents, (6) waste reduction rates, 
and (7) collection labor data. It was found that recycling by source 
separation could be cost-effective, could reduce the amount of refuse 
to be landfilled, and could decrease the number of weekly collec- 
tions. It was established that military family housing refuse is compa- 
rable to that of the civilian sector and that military personnel are 
willing to participate in a source separation recycling program. The 
— indicated that experienced personnel should collect recycla- 

es. 


40921 (JUL—1453) Improving the raw materials and primary 
energy balance of the Federal Republic by the recycling of domestic 
refuse. Turowski, R. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Programmgruppe Systemforschung und Technolo- 
gische Entwicklung). Aug 1977. 176p. (In German). Dep. NTIS (US 
Sales Only), PC A09/MF AO1. 

Thesis. Submitted to Univ. of Essen, Ger. 

Recycling as domestic waste treatment means recovering 
materials and returning them to the industrial process. In this way 
resources can be saved and also it is possible to reduce the energy 
consumption for production of goods by using waste materials 
compared with the production of equivalent goods from primary 
sources. As an example domestic waste recycling shows the reper- 
cussions of recycling activities on the balances of raw materials and 
primary energy. To make comparative estimates of energy savings, 
recycling is also compared to waste incineration and pyrolysis. It 
appears as favorable as incineration and more favorable than pyroly- 
sis. Therefore in a country without indigenous resources of energy 
and raw materials, recycling presents itself as the most suitable waste 
treatment. 


40922 (NP—23149) Systems’ description of UOP solid waste 
resource recovery facilities. (UOP, Inc., Des Plaines, Il]. (USA)). 
[nd]. 181p. Systems Group, Des Plaines, IL. 

UOP Inc. proposes to design, construct, test and place in 
operation Solid Waste Resource Recovery Facilities. At the option 
of the users, UOP will also operate, manage and arrange financing 
for the Facilities. Each UOP Facility will have the dual functions of 
solid waste disposal and resource recovery. It will recover energy in 
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the form of steam, which will be sold or used to generate electric 
power or chilled water. It will also automatically separate ferrous 
and nonferrous metals and collect other recovered materials, residue 
and fly ash. It will handle residential, commercial and non-problem 
industrial solid waste, process oversized bulky waste and reduce the 
volume of all solid waste by more than 92%. The types of plants 
recommended include: (1) steam generating plant, selling steam, 
high-temperature water or hot water; (2) electric power generating 
plant, converting steam to electricity for sale; (3) electric power 
generating plant, selling both electricity and steam; and (4) air 
conditioning plant, converting steam to chilled water for sale, which 
could also sell steam or hot water. 


40923 (SAND—77-2045C) Cost and value of pathogen reduction 
for land application of sludges. Morris, M.; Sivinski, H.D. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04- 
0789. 21p. (CONF-780127—2). Dep. NTIS, PC A02/MF AO1. 

From 5. conference on acceptable sludge disposal techniques; 
Orlando, FL, USA (31 Jan 1978). 

The sludge disposal problem is discussed by pointing out the 
general pressures that are forcing sludge managers to reconsider land 
application of sludges where it is not already used, presenting the 
cost of using gamma-radiation from the isotope *’Cs for sludge 
disinfection, and documenting the economic and social pressures that 
could compel a city such as Washington, D.C. to disinfect its 
compost before sale. The major thrust is to evaluate the incremental 
cost/benefit of radiation-processing an already dried or composted 
municipal sludge. However, the larger question of other sludge 
disposal options and their costs must also be considered. The current 
cost of trucking and trenching sludges in the Washington, D.C. area 
averages about $250/dry ton. If composting at $30 to $50/dry ton 
and radiation-processing at $18/dry ton results in a socially accept- 
able and pathogen-free product given away free, the city of Wash- 
ington could save $182 to $202/dry ton processed. Such reduction of 
the negative balance in municipal budgeting for sludge disposal 
appears to be an objective worth pursuing. 


40924 Magnetic segregation of mixed non-ferrous solid materials 
in refuse. Hunter, J.A. (to UOP Inc.). US Patent 4,083,774. 11 Apr 
1978. Filed date 3 Feb 1976. 6p. 

After an initial separation of paper, plastics and the light 
fibrous types of materials, as well as magnetically removable ferrous 


metals, from refuse material, the remaining mixed solid materials are 
projected outwardly in a generally horizontal path and subjected to 
a "flightpath” type of segregation where a magentic field is used to 
.influence and lessen the length of the trajectory of the conductive 
metals in the mixture of materials. The magnetic field induces a 
retarding force related to the size, conductivity and to some extent 
to the shape of the fragments which, in combination with the force 
of gravity, modifies the trajectory of different materials. As a result, 
fragments of different types of materials will tend to “drop out” at 
different distances along the general flight path according to their 
individual electrical conductivity properties. Segregation of the ini- 
tially mixed materials will be accomplished by having successively 
positioned collection zones under and along the flight path where 
the low density-high conductivity materials fall into the closer zones 
and the high density-low conductivity materials will carry to the 
further zones. 


40925 Process for cooling the flue gases in waste material incin- 
eration plants without heat utilization. Jaccoud, P. (to Von Roll AG). 
US Patent 4,080,910. 28 Mar 1978. Priority date 29 Apr 1975, 
Switzerland. 6p. 

A process for cooling and raising the dew point of the flue 
gases in waste material incinceration plants is described. Secondary 
air and water mist are sprayed into the combustion chamber above 
the combustion grate. The flue gases entering the flue gas cooler are 
thereby preliminarily cooled. By increasing the dew point, the 
effectiveness of the flue gas cleaner is enhanced. Apparatus for 
performing the method is also disclosed. 


40926 Process for dewatering organic waste product. O'Donnell, 
J.M. (to Orgonics, Inc.). US Patent 4,081,366. 28 Mar 1978. Filed 
date 18 Aug 1976. 14p. 

A process is described for the chemical treatment of organic 
waste materials contaminated with a pathogenic microorganism, 
such as raw sewage, sewage sludge and other organic waste prod- 
ucts, and to the treated organic waste material so obtained. The 
process comprises pre-reacting the organic waste material with a 
water-soluble methylol compound subject to condensation, such as a 
methylolurea compound, under alkaline pH conditions; and, thereaf- 
ter, condensing the methylol compound by establishing an acid pH 
condition to form a solid waste product comprising a condensation 
polymer containing methylene bridges and a sterile solid waste 
material. 
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40927 Novel combination method assesses sewage odors. Molton, 
P.M.; Cash, D. (Battelle Pacific Northwest Labs., Richland, WA). 
Water Wastes Eng.; 15: No. 2, 47-48, 50, 52(Feb 1978). 

A combination of organoleptic and electron capture gas chro- 
matographic (GC) techniques offers promise in understanding the 
development of odor and its variation with time, as well as the effect 
of various treatment techniques in controlling this odor. The organo- 
leptic technique is the same odor-testing method used in determining 
the bouquet of wines. By treating sewage sludge samples similarly, 
odor can be quantitatively determined and correlated with the 
heights of major peaks on the gas chromatogram. An experiment in 
sewage odor assessment is described in detail. It was found that the 
organoleptic technique provides a subjective but nonetheless very 
sensitive method for characterizing odors as pleasant or unpleasant, 
and gives a measure of their intensity. The GC technique at present 
lacks quantitative accuracy, but offers the prospect of true chemical 
identification of odor components and a way of monitoring them 
through separation and isolation of individual components. Results 
indicate that: sewage and sludge odors vary with time in a definite, 
non-random manner in which some components increase in concen- 
tration and others decrease, reflecting chemical changes with age of 
the samples and the pretreatments used; although the Threshold 
Odor Number (TON) is not a quantitative odor measurement, the 
odor pattern that occurred in the majority of cases was an increase 
in odor unto a maximum occurred, and maximum was significantly 
higher than the initial odor of the sewage; the maximum was 
followed, generally, by a decrease in odor; the development of odor 
and its variation can be used as a predictive tool to determine 
maximum odor development in advance; and one or more relatively 
minor odoriferous components may be modified chemically in order 
to achieve a major odor reduction in both digested and undigested 
sewage. This requires considerable additional study. 


40928 New techniques for estimating costs of waste recovery 
schemes, Bridgwater, A.V. (Univ. of Aston, Birmingham, Eng.). 
Resour. Recovery Conserv.; 2: No. 3, 181-192(May 1977). 

There are many factors affecting the acceptability of a pro- 
posal to recover valuable materials from waste. One of the most 
important is the economic viability of the venture which can often 
prove difficult to assess due to the novelty of the process. Simple 
correlations for obtaining realistic estimates of the capital and oper- 
ating costs of recovery processes are presented which not only 
provide an absolute measure in the absence of other data but also 
enable comparisons and sensitivity analyses to be made. An alterna- 
tive to assessment of marketability of recovered products is also 
suggested. 


40929 Economic incentives for the recovery of secondary lead. 
Anderson, R.C. (Environmental Law Inst., Washington, DC). 
Resour. Recovery Conserv.; 2: No. 3, 193-209(May 1977). 

Using scrap lead as an example, the desirability of U.S. federal 
initiatives to stimulate greater recovery of post-consumer waste 
materials is investigated. While a good case can be made that the free 
market does not provide sufficient recycling services to meet social 
desires, it is argued that the direct subsidization of scrap processors 
would cost society far more than economic considerations would 
justify. The removal of income tax subsidies for primary processors, 
though not significantly affecting secondary material recovery, 
would be consistent with improving social welfare. 


40930 Heat recuperation from domestic sewage. Kayser, H. pp 
389-396 of 1. Deutsches Sonnenforum. Bd. 1. Tagungsbericht. Kapi- 
tel 9: Waermerueckgewinnung. Bossel, U. (ed.). Muenchen, Ger- 
many, F.R.; DGS (1977). (In German) 

From 1. German solar forum with exhibition; Hamburg, 
Germany, F.R. (23 - 28 Sep 1977). 

The daily amount of wasted heat in the domestic sewage of 
the GFR corresponds to the power of several thermoelectric plants 
of the 1,000 MV-range. The partially high heat content makes it easy 
to recover a great amount of the energy all over the year without 
seasonal fluctuations. A simple system will be described to recover 
this energy in order to preheat the cold water. 


40931 Recovery of potentially re-usable materials from domestic 
refuse by physical sorting. Douglas, E.; Birch, P.R. (Warren Spring 
Lab., Stevenage, Eng.). Resour. Recovery Conserv.; 1: No. 4, 319- 
344(Jun 1976). 

Investigations were carried out at Warren Spring Laboratory 
into the technical and commercial feasibility of recovering re-usable 
materials from domestic refuse. A flowsheet for physically separat- 
ing refuse into some of its constituents is described and progress on 
its realization on a pilot scale is reported. Some preliminary plant 
performance data are presented, together with Seleponall informa- 
tion regarding the overall design philosophy adopted. 


40932 Some chemical problems in the recycling of plastics. Scott, 
G. (Univ. of Aston, Birmingham, Eng.). Resour. Recovery Conserv.; 1: 
No. 4, 381-395(Jun 1976). 
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The effect of the processing operation on the photolytic 
stability of plastics is reviewed and its implications for the reprocess- 
ing of contaminated mixed domestic waste plastics is discussed. It is 
concluded that if reprocessed products are to have adequate envi- 
ronmental stability, the development of effective metal deactivators/ 
photo-stabilisers will be necessary. The merits of the alternative 
biological recycling processes involving incineration and biodegra- 
dation of plastics are compared favorably with materials recycling. 


40933 Semi-wet selective pulverizing system: a feasibility study. 
Ito, K.; Hirayama, Y. (Central Research Inst., Fujisawa, Japan). 
Resour. Recovery Conserv.; 1: No. 1, 45-53(May 1975). 

The operation of the semi-wet selective pulverizing system 
for recovering materials from municipal waste is described. In this 
system both pulverization and classification of materials is accom- 
plished in one machine. This process can be used to recover paper, 
plastics, metals, and compostable materials. (LCL) 


40934 Recovery of aluminum from shredded municipal and auto- 
motive wastes. Dean, K.C.; Valdez, E.G.; Bilbrey, J.H. Jr. (Bureau of 
Mines, Salt Lake City). Resour. Recovery Conserv.; 1: No. 1, 55- 
66(May 1975). 

The nonmagnetic rejects from shredding a typical automobile 
of the 1954-64 decade contain approximately 38 kg of aluminum per 
metric ton. Urban refuse compositions vary greatly. Of two samples 
examined, one contained 2 kg of aluminum per metric ton and the 
other 12.5. Methods have been developed for recovering aluminum 
from both sources. The nonferrous metals in the nonmagnetic rejects 
from a shredded automobile can be concentrated into a 98 to 99% 
nonferrous metal product by a combination of air and water classifi- 
cation plus magnetic separation. Aluminum can then be separated 
from the other nonferrous metals by a sink-float process. A metallic 
nonferrous concentrate can be recovered from shredded urban 
refuse by combinations of air and water classification and magnetic 
separation. The aluminum can then be separately recovered by hand 
sorting or sink-float. 


40935 Three key factors in refuse size reduction. Diaz, L.F. 
(Univ. of California, Berkeley). Resour. Recovery Conserv.; 1: No. 1, 
111-113(May 1975). 

Three key factors to be considered in the size reduction 
achieved in the initial preparation of municipal solid wastes for 
materials recovery operations are size distribution, wear, and energy 
consumption. Data are presented on the product size distribution 
obtained for primary, secondary, and tertiary grinding of municipal 
refuse with given moisture contents. (LCL) 
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40936 (LBL—5236, pp 16-23) Nature of extended learning pro- 
grams. Dorf, R.C. (Univ. PP California, Davis). May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

Extended Learning programs in the US, and specifically at 
the University of California are described, and the contributions that 
these programs could make to an Energy Extension Service are 
discussed. (LCL) 


40937 (LBL—5236, pp 156-160) Energy Advisory Service for 
Texas. Riter, S. (Texas A and M Univ., College Station). May 1977. 

From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

The Arab oil embargo of 1973 and the resulting energy crisis 
have had an enormous economic and psychological effect on Texas. 
The state government quickly realized that it had a large interest in 
stimulating the most effective use of energy resources within Texas. 
This interest motivated the 63rd and 64th Texas Legislatures to 
initiate a number of important measures in the energy area. One of 
these was the appropriation of approximately $2 million over a 2- 
year period to the Texas A and M University System to conduct and 
Energy Resources Public Service Program that would consist of 
research, public service and teaching activities. The developmental 
aspects of the energy outreach portion of that program, which is the 
Energy Advisory Service for Texas (EAST) are discussed. The 
discussion includes a description of the philosophy of EAST, an 
outline of its long-range plans and a description of current EAST 
programs. 
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40938 a ag pp 168-178) Lperading energy information: 
preliminary guidelines for Michigan. 
Univ., East Lansing). May 1977. 


Farace, R.V. (Michigan State 


From Summer workshop on an energy extension service; 
Berkeley, CA, USA (19 Jul 1976). 

In Proceedings of 1976 summer workshop on an Energy 
Extension Service. 

Some preliminary guidelines now emergin ging in Michigan on 
how to address the complex and demanding task of upgrading public 
information levels about energy technology and conservation are 
described. Some of the major views of the “energy problem” from 
the perspective of the public are discussed. These views provide 
reality constraints on energy information programs. Nine criteria are 
presented which any organizational model must meet if it is to have 
an impact on the resolution of energy issues. Also, a theoretic 
formulation is presented to provide a logic for the design of specific 
energy information programs carried out through or ed means. 
The main features of two feasible organizational models are outlined, 
one primarily using resources available at Michigan State University 
and the second expanding beyond MSU to use state government and 
state-wide resources. The main features of a combined evaluation 
and management mechanism that provides precise feedback on the 
performance of the organizational model and also provides continu- 
ous guidance in managing the organization's information programs 
are discussed. 
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40939 (CONF-7606118—P1) Engineering applications of solid 
mechanics. Tabarrok, B. (ed.). (Toronto Univ., Ontario (Canada). 
Faculty of Applied Science and Engineering; Canadian Society for 
Mechanical Engineering; Canadian Society for Civil Engineering). 
Jun 1977. 469p. of Toronto, Ontario. 

From 3. symposium on engineering application of solid me- 
chanics; Toronto, Ontario, Canada (7 Jun 1976). 

Portions of document are illegible. 

Twenty papers on ground transportation vehicles and nuclear 
components and Piping are presented in Volume 1. A separate 
abstract was pre or four of the papers for inclusion in DOE 
Energy Research Abstracts (ERA). Two additional papers were 
previously announced in ERA. (PMA) 


40940 (CONF-7606118—P1, pp 1-14) New criteria for the 
coming generation of vehicles. Gratwick, J. Jun 1977. 

From 3. symposium on engineering application of solid me- 
chanics; Toronto, Ontario, Canada (7 Jun 1976). 

In Engineering applications of solid mechanics. 

New challenges facing the ground transportation industry are 
presented, and the ways in which engineering applications resulting 
from research in the physical sciences can help in solving the 
problems are described. The importance of applied research in the 
transportation industry is brought into focus, and the need to use 
each transportation system or vehicle within its efficiency sphere is 
emphasized. The roles of the designers (research), government, and 
operators (industry) in this field are described. Main problem areas 
and shortcomings by mode or transportation system are described in 
order to orient research effort propertly. A summary is given of the 
requirements for the new generation of vehicles based on new 
societal values. 


40941 (NASA-CP—2007) 9th conference on space simulation. 
(National Aeronautics and Space Administration, Greenbelt, Md. 
(USA). Goddard Space Flight Center). 26 Apr 1977. 469p. (CONF- 
770485—). Goddard Space Flight Center, Greenbelt, MD 

From 9. conference on space simulation; Los Angeles, CA, 
USA (26 Apr 1977). 

The conference included 36 papers covering such topics as 
spacecraft test design, facilities and test equipment, system and 
subsystem test, medicine and space, physical and chemical environ- 
mental factors, spacecraft applications of contamination monitors, 
contamination measurment, outgassing, and space physics. (JFP) 


40942 Driving motors for automobiles. Foerster, H.J. (Daimler- 
Benz A.G., Stuttgart (Germany, F.R.)). CZ-Chem.-Tech.; 6: No. 8, 
335-345(Aug 1977). (In German). 

The problem of alternative fuels and alternative motor units is 
a large part of the discussion on energy problems. The Otto and 
diesel engine, gas turbine and stirling engine, as well as the electro- 
drive are investigated to see how efficiently they work, where there 
are problems and how one could solve these problems with today’s 
state of technology. Simultaneously, the possible fuels such as hydro- 
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carbons, alcohols, natural gas and hydrogen are investigated for 
their suitability to being used in mobile engines. 


INTERNAL COMBUSTION ENGINES 


40943 (AGARD-AR—101(Vol.1)) Engines for small propeller- 
driven RPVs. Report of Sub-Group A of AGARD Working Group on 
propulsion and power supplies for unmanned vehicles. (Advisory 
Group for Aerospace Research and Development, 92 - Neuilly-sur- 
Seine (France)). Nov 1977. 105p. Dep. NTIS (US Sales Only), PC 
A06/MF AOl1. 

Engines in the power range up to 100 hp were studied for 
a ag into small propeller-driven remotely piloted vehicles 
R 'Vs). From an inventory of existing engines, it is found that a 
number of two- and four-stroke piston engines in this power class are 
available, but most of them will not fulfill the requirements for RPV- 
applications with respect to reliability, quality control, noise, vibra- 
tions, etc. Up till now no other types of shaft-power engines are 
available for application to small RPVs, although turboshaft engines 
and possibly also electrically-driven propellers might offer advan- 
tages for some missions. For payloads between 10 and 50 kg and 
flight endurances of up to 3 hours, some parametric calculations are 
presented for fixed-wing and rotary-wing vehicles to illustrate vehi- 
cle sizes and engine power requirements. Some recommendations are 
given for the future development of piston- and turbo-shaft engines 
suitable for propeller-driven RPVs, emphasizing the need for Dem- 
onstrator Engine Programs. Data on actual and projected engines 
and some typical specifications are added in appendici. 


40944 Method and apparatus for operating an internal combus- 
tion engine with solid fuel. Steiger, A. (to Sulzer Brothers Ltd.). US 
Patent 4,077,367. 7 Mar 1978. Priority date 11 Jun 1976, Switzerland. 
12p. 

The solid particulate fuel is first dried and then liquified to a 
viscous state at 300°C within an inert atmosphere in a melting tank. 
Thereafter, while the heat is retained in the fuel, the liquified fuel is 

umped to a heater and heated to a higher temperature of 400°C. 

is hot fuel is then delivered via switching means to the cylinders 

of the internal combustion engine while the temperature of the fuel is 
maintained. 


40945 Device for internal-combustion engines for the fuel supply 
of one or several flame glow plugs. Singer, H.J.; Puttkamer, E. von; 
Kalesse, M. (to Beru-Werk Albert Ruprecht ). German(FRG) Patent 
2,430,530/B/. 31 Mar 1977. 4p. (In German). 

The invention deals with the supply of flame glow plugs as 
ignition aid in combustion machines using a fuel pump. The advan- 
tages of the present systems of this type are combined and the 
disadvantages avoided. Special constructional details are given. 


40946 Optimal mixed cycles of internal combustion engines limit- 
ed by permissible temperatures and pressures. Arslanov, N.K. Izv. 
tony Uchebn. Zaved., Mashinostr.; No. 6, 115-118(1977). (In Rus- 
sian). 

An investigation into the maximum mean pressures of 
Trinkler’s cycles realized within the limits of possible and permissi- 
ble isotherms and isobars is carried out. Interrelated determinant 
parameters of these circular processes that ensure minimum dimen- 
sions and weight of the engines, realizing the relations obtained, are 
established. 


40947 Investigation of the strength of the materials of internal 
combustion engine pistons in conditions of cyclic and thermocyclic 
loading. Troshchenko, V.T.; Sinyavskii, D.P.; Gorodetskii, S.S.; 
Gopkalo, A.P.; Rusanovskii, A.K. (Inst of Strength Mater, Acad of 
Sci of the Ukr SSR, Kiev). Probl. Prochnosti; No. 7, 3-9(Jul 1976). (In 
Russian). 

The strength of the piston cast irons and of the aluminum 
casting alloy AL25 subjected to cyclic mechanical, thermal, and 
thermomechanical loadings is investigated experimentally. It is 
shown that, of all the investigated alloys, the aluminum alloy AL25 
has the lowest strength characteristics under the conditions close to 
real ones, due to thermal fatigue failure. 10 refs. 


SPARK-IGNITION 


40948 (PB—273427) Heavy duty fuel economy program. Phase 
II. Evaluation of emission control technology approaches. Final report 
on phase 2. Urban, C.M.; Springer, K.J. (Southwest Research Inst., 


San Antonio, Tex. (USA)). Jul 1977. Contract EPA-68-03-2220. 
393p. (SwRI-AR—1200). NTIS PC A17/MF AO1. 

This report describes the laboratory effort toward reducing 
emission and fuel consumption in a heavy-duty gasoline engine, 
while retaining current durability performance. The goals were HC 
plus NOx of 6.7 g/kW-hr (5g/bhp-hr) CO of 33.5 g/kW-hr (25 g/ 
bhp-hr), a ten percent reduction in specific fuel consumption and 
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1500 hours of service accumulation, using the procedures proposed 
for the 1979 model year. The initial laboratory evaluations involved 
standard carburetors, a Dresserator inductor, a Bendix electronic 
fuel injection system, exhaust manifold thermal reactors, exhaust gas 
recirculation along with a number of other engine emissions control 
components and operating parameters. Based on the project goals 
and the initial results, a system was selected to undergo final optimiz- 
ation and service accumulation. The system selected consisted of 
electronic fuel injection, thermal reactors with air injection, exhaust 
gas recirculation and a high energy ignition system with vacuum 
advance. This system met the emissions and specific fuel consump- 
tion goals and completed 1500 hours of service accumulation. 
During the last 750 hours of service accumulation, a heavy-duty 
oxidation catalyst was included in the exhaust system as an add-on to 
the optimized system. Subsequent to the 1500 hours of service 
accumulation, this engine was installed into a heavy-duty truck for 
an evaluation of driveability and performance. 


40949 Efficiency and emissions of a stratified charge engine 
optimized for various fuels. Evers, L.W.; Fleming, R.D.; Hurn, R.W. 
Warrendale, PA; Society of Automotive Engineers, Inc. (1978). 11p. 
(CONF-780208—3). . 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

Experimental work was done with a Texaco stratified-charge 
engine to investigate the effect of fuel type, spark timing, and fuel 
injection timing on efficiency and emissions. Gasoline, diesel fuel, 
and a mixture of the two in equal proportions were used as fuels. 
The mixture of gasoline and diesel fuel simulates a broad-boiling- 
range fuel, referred to as broadcut fuel.” Data were taken during 
full-load and part-load operations; the part-load operation simulated 
road-load conditions for a 3,000-lb vehicle. Results show engine 
efficiency ranges from about 20 percent at light-load to over 30 
percent at full-load. The difference in efficiency attributable to fuel 
type was one to two percent. Between the two fuels gasoline and 
diesel, greater efficiency was associated with diesel fuel at part-load 
while the greater efficiency at full-load was seen with gasoline. 
Broadcut fuels generally resulted in efficiencies similar to the effi- 
ciencies of operation with diesel fuel at part-load or with gasoline at 
full-load. The results for all fuels show that spark timing set equal to 
fuel injection timing generally produced the best efficiency and, 
except for nitrogen oxides, the lowest emissions. 


40950 Ignition and operation for charged internal combustion 
engines. Pedersen, J.W. (to Kloeckner-Humboldt-Deutz A.G.). 
German(FRG) Patent 2,557,771/A/. 23 Jun 1977. 11p. (In German). 

The invention deals with a method to simplify the ignition as 
well as to improve the run-up behaviour and load take-up of internal 
combustion engines, particularly charged by exhaust gas turbo super 
chargers. During ignition, run-up process or load take-up, additional 
pressurized air is added to the combustion chambers in the compres- 
sion piston. It is thus possible to develop an internal combustion 
engine with low compression ratio and relatively small ignition 
pressure and correspondingly little mechanical loading. The control 
of the pressurized air added depends on the ignition procedure. The 
cylinder filling may thus be increased via a system during the 
operation of an electric or pneumatic ignition or a pressurized air 
ignition system. 


DIESEL 
REFER ALSO TO CITATION(S) 40989 


40951 (AD-A—045378) Performance analysis of a modified in- 
ternal combustion engine. Interim report 1976—1977. Whited, T.L. 
(Naval Academy, Annapolis, Md.). 23 May 1977. 88p. (USNA- 
TSPR—90). NTIS PC AO05/MF AO1. 

The purpose of this study is to provide optical and other 
information on the processes undergone in the combustion and 
balancing chambers of the Naval Academy Heat Balanced Engine 
(NAHBBE). In the NAHBE engine a pressure exchange cap is fitted 
on top of the piston to form a balancing chamber underneath. The 
pressure exchange between expansion and compression waves gener- 
ated by this apparatus permits lower combustion temperatures and 
pressures, along with a significant decrease in pollutants emitted by 
the engine. The combustion cycle resulting from the pressure ex- 
change cap is a combination of both the OTTO and Diesel cycles, 
with added advantages not found in either of these two cycles. 
Previous laboratory results have indicated: (1) up to 25% reduction 
of fuel consumption, (2) reduction in peak operating pressures from 
660 to 470 psi and exhaust temperature reduction on the order of 50 
F, (3) over 90% reduction in pollutants (carbon monoxide, hydrocar- 
bons, and nitrogen oxides), depending on load and compression 
ratio, (4) multifuel capability (low octane gasoline, fuel oil, alcohol 
and water, alcohol and charcoal), and (5) significant noise reduction. 
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High-speed photography was utilized for visualization of the proc- 
esses. 


40952 (CONF-770110—, pp 63-77) Ceramics for diesel engine. 
Kamo, R. (Cummins Engine Co., Columbus, IN). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

An adiabatic diesel engine concept for achieving high thermal 
efficiencies is presented in conjunction with a turbocompound 
system. Improved thermal efficiencies are achieved through elimina- 
tion of an engine cooling water system and reduction of exhaust 
energy losses. The “hot” adiabatic engine concept with insulated 
combustion chamber offers many other engine benefits besides high 
thermal efficiencies. Notable among these are: multi-fuel capability, 
weight, size, and potential cost advantages. This program is support- 
ed jointly by Cummins Engine Company and TARADCOM of 
Warren, Michigan. Some of the technical difficulties and problems 
encountered when working with ceramic materials on the adiabatic 
engine are covered. Engine tribology is singled out as the next 
promising step in improving engine efficiency through friction re- 
duction and improved durability. The above engine concepts should 
contribute greatly to the nation’s conservation efforts. 


40953 Mechanism for exhausting impurities from engine fuel. 
Rozniecki, E.J. (to Secretary of the Army). US Patent 4,081,373. 28 
Mar 1978. Filed date 26 May 1977. 6p. 

In turbine engine systems liquid diesel fuel (more viscous than 
gasoline) has heretofore been purged of water impurity and solid 
impurity by a two-stage system comprised of a disposable cartridge 
type depth filter and a water coalescer. The present invention 
modifies the conventional system by replacing the disposable car- 
tridge type depth filter with an extended life cyclone; concentrated 
impurities are vented from the cyclone and coalescer to an additional 
separator mechanism. This additional separator mechanism returns 
purified fuel to the fuel tank; separated impurity is exhausted out of 
the system. 


40954 Some experiments with differential cooling of a compres- 
sion ignition engine. Samaga, B.S. (Karnataka Regional Engineering 
Coll., Srinivasnagar, India). J. Inst. Eng. (India), Mech. Eng. Div.; 58: 
107-109(1977). 

From Semiannual paper meeting; Jaipur, India (13 Nov 1976). 

A single-cylinder, constant speed, diesel engine is operated 
with independent cooling for the cylinder body and the cylinder 
head. The coolant flow rate through the cylinder body is maintained 
as with the original cooling system so that piston ring lubrication is 
not affected. The temperature of the cylinder head cooling water is 
increased by reducing the flow rate with a view to decrease the heat 
loss from the cylinder head gases. Tests conducted at various loads 
show a noticeable improvement in fuel economy at elevated cylinder 
head coolant temperatures without any undue thermal loading on 
the cylinder head components. 


TURBINE 
REFER ALSO TO CITATION(S) 40990, 41012, 41351 


40955 (CONF-770110—, pp 27-31) Opportunities for ceramics in 
the ERDA/NASA continuous combustion propulsion systems program. 
aaa C.P. (Lewis Research Center, Cleveland); Schulz, R.B. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

The ERDA/NASA Continuous Combustion Highway Vehi- 
cles Program is directed toward reducing demand for petroleum- 
based fuel in highway vehicles (automobiles, trucks, and buses), thus 
reducing the Nation’s dependence on foreign oil. The emphasis in 
the program is on the passenger automobile, the largest single 
consumer of petroleum. Two continuous-combustion engines, the 

as turbine and the Stirling, are being developed for their potential 
or high fuel economy, low emissions, and fuel adaptability. Ceramic 
materials will receive major emphasis in development of both im- 
proved and advanced gas turbine and Stirling engines in this pro- 
gram. The use of ceramics allows higher operating temperatures 
which contribute directly to improving the thermodynamic efficien- 
cy of these engines and their consequent fuel economy. In addition, 
the substitution of ceramics, made from relatively abundant raw 
materials, for high-temperature metal alloys in engine hot flow path 
component can have the potential to make these engines competitive 
in cost. An overview of the program is given with emphasis on the 
engine development projects and key opportunities for use of ceram- 
ics. A major ceramics materials technology effort is also described. 
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40956 (CONF-770110—, pp 33-35) Air Force opportunities for 
ceramic utilization. Tallan, N.M.; Ruh, R. (Air Force Materials Lab., 
Wright-Patterson Air Force Base, OH). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

The Air Force is extremely interested in ceramics for both 
large and small turbine engine applications. Ceramic components, 
particularly inlet guide vanes, turbine blades, and ceramic bearings 
came out very high on the priority lists of virtually all of the small 
engine manufacturers. The objective of our programs will be to 
assure that ceramics are available as soon as possible to meet Air 
Force requirements in these areas. The progress that has already 
been made in demonstrating the feasibility of using available materi- 
als and suitable design techniques for engine components, particular- 
ly in the ARPA programs, has been very encouraging. The Air 
Force is now considering the next step, manufacturing technology 
programs for ceramic vanes, blades, and bearings that would take 
the best available materials, processes, and design techniques and 
undertake the producibility scale-up needed for introduction of these 
components into real systems. 


40957 (CONF-770110—, pp 37-48) Navy interests in the devel- 
opment of ceramics for gas turbine engine applications. Fairbanks, 
J.W. (Naval Ship Engineering Center, Washington, DC) Rice, R.W. 
1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

Various research programs for developing ceramic marine 
gas turbine engines are discussed. These involve thermal barrier 
coatings for turbine blades and vanes and other ceramic hot-section 
engine components. An assessment is given of materials, and more 
promising material development approaches are described which 
represent the Navy's perspective, principally that of the Naval 
Research Laboratory and the Naval Ship Engineering Center. 


40958 (CONF-770110—, pp 53-61) Automotive ceramic turbines 
and directions for future ceramic technology. McLean, A.F. (Ford 
Motor Co., Dearborn, MI). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

A status report is given for the Ford automotive ceramic 
turbine program, which is supported in part by both the Advanced 
Research Projects Agency and the Energy Research and Develop- 
ment Administration. The overall program objective is to draw 
together and develop ceramic designs, materials, processes, and test 
and evaluation methods to establish the usefulness of brittle materials 
and show this by demonstrating that uncooled ceramic components 
for an experimental, high temperature, vehicular gas turbine engine 
can survive 200 hours of duty cycle operation comprising 174 hours 
at 1930°F, 25 hours at 2500°F and a number of transient starts and 
shutdowns. ERDA's current objectives are focussed on continued 
development of ceramic technology for advanced gas turbine en- 
gines. 


40959 (CONF-770110—, pp 119-127) Ceramic blade attachment 
programs at Pratt and Whitney Aircraft. Calvert, G.S.; Walker, B.H. 
(Pratt and Whitney Aircraft, West Palm Beach, FL). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

Two programs are currently being conducted by the Govern- 
ment Products Division of Pratt and Whitney Aircraft, both of 
which are aimed at demonstrating an attachment between a ceramic 
turbine blade and a conventional metallic superalloy turbine disk. 
However, the approaches to achieving this common objective are 
significantly different in the two programs. In one program, spon- 
sored by the National Aeronautics and Space Administration, Lewis 
Research Center in Cleveland, Ohio, the basic approach is to use 
conventional mechanical configurations to achieve the blade-to-disk 
attachment. In the other program, sponsored by the Defense Ad- 
vanced Research Projects Agency, a superplastic forging technique 
(GATORIZING (trademark), developed by P and WA) is being 
used to attach the ceramic blades to a metal disk. Additional details 
= od ge programs are presented, and their current status is 

iscussed. 


40960 (CONF-770110—, RP 137-150) ARPA/Navy ceramic 
engine progress. Wallace, F.B.; Nelson, N.R. (AiResearch Manufac- 
turing Co. of Arizona, Phoenix). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 
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In Proceedings of the workshop on ceramics for advanced 
heat engines. 

Progress during the first 10 months of the Ceramic Gas 
Turbine Engine Demonstration Program is reported, with particular 
emphasis on the ceramic turbine blades. In addition, recommenda- 
tions are made for future ceramic technology development efforts. 
The Ceramic Demonstration Program is being conducted through 
the sponsorship of the Department of Defense, Advanced Research 
Projects Agency by the AiResearch Manufacturing Company of 
Arizona, a Division of The Garrett Corporation. The program is 
being monitored by the Department of the Navy, Naval Sea Systems 
Command. 


40961 (CONF-770110—, pp 197-208) Progress toward ceramic 
turbine rotors by CVD. Engdahl, R.E. (Deposits and Composites, 
Inc., Herndon, VA). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

Recent progress in the design and fabrication of ceramic 
turbine rotors in radial and axial flow shapes by the chemical vapor 
deposition (CVD) method is discussed. The designs presented limit 
the operating stresses arising from thermal and rotational factors to 
values obtainable in test bars. The fabrication process has demon- 
strated that the designed shapes can be produced by a method which 
virtually eliminates machining. The current work is concentrating on 
producing flaw free material in the desired turbine rotor shapes. This 
work suggests that it will be possible to routinely produce ceramic 
rotors of the radial or axial type with strengths adequate for high 
temperature, high speed turbine applications. 


40962 (CONF-770110—, pp 331-342) Thermal barrier coatings: 
a near term, high payoff technology. Levine, S.R.; Clark, J.S. (Lewis 
Research Center, Cleveland). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

A duplex plasma sprayed thermal barrier coating consisting of 
an inner 5 mil NiCrAlY bond coat and an outer 15 mil stabilized 
zirconia ceramic was successfully tested in a J-75 research engine at 
the NASA-Lewis Research Center. In this test, the coating was 
applied to the first stage turbine rotor blades and was cycled for 500 
two-minute cycles at coating surface temperatures of 1065°C in a 
clean fuel environment. Addition of the thermal barrier coating to 
current industrial gas turbine coating configurations can result in 
airfoil metal temperature reductions up to 110°C. The coating also 
has potential for resisting corrosion caused by impurities found in 
heavy fuels. Studies indicate that turbine inlet temperatures may also 
be increased with thermal barrier coatings with no increase in 
cooling air requirements or substrate metal temperatures. These 
factors plus potential retrofit and short development time make 
thermal barrier coatings extremely attractive for a near term heavy 
fuel fired utility gas turbine. The proposed development plan for this 
technology includes determining coating durability in heavy fuels 
with various levels of clean-up, developing coating application tech- 
nology, building a sufficient engineering data base to design with 
confidence and demonstrating the durability of the coating in utility 
service. 


40963 Aero engines climb toward better fuel efficiency. Hewish, 
M. New Sci.; 78: No. 1102, 380-381(11 May 1978). 

A discussion is given of recent design studies of aircraft gas 
turbine engines showing improved fuel economy. Suggested designs 
include crystal turbine blades and a system that adjusts the clearance 
of rotating parts to match varying loads. (PMA) 


40964 Design and performance of high temperature turbines in 
turbofan engines. Wilde, G.L. (Rolls-Royce Ltd). Aeronaut. J.; 81: 
No. 800, 342-352(Aug 1977). 

This paper discusses the interaction between a number of 
technical and design factors that influence the choice of turbine 
entry temperature in a future turbofan engine for efficient civil 
airliner operation. The turbine aerodynamic and cooling researches 
required in the future are discussed, and some results from present 
work are given covering turbine nozzle and blade cascade tunnel 
tests, model turbine rig tests, and full-scale high-temperature experi- 
mental engine tests. It is concluded that with present standards of 
a turbine cooling technology and level of net shaft 
efficiency of high-pressure turbines, allowing for all the cooling 
losses and their effect on the aerodynamic efficiency, it is question- 
able whether turbine entry temperatures greater than 1600°K can be 
justified in attempting to improve the cruise fuel consumption of 
turbofan engines. 


40965 Gas turbines - operational behavior and optimization. 
Muenzberg, H.G. (Technische Univ. Muenchen (Germany, F.R.). 
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Inst. fuer Luft- und Raumfahrt); Kurzke, J.T. (Technische Univ. 
Muenchen (Germany, F.R.). Lehrstuhl fuer Flugantriebe). Berlin, 
Germany, F.R.; Springer (1977). 448p. (In German). 

An introductory survey is followed by fundamental math- 
ematical models, and by the calculation of operational behavior of 
complete gas turbine plants. After that, optimization methods and 
optimization examples are discussed. 


40966 Cooling system for hollow moving blades of a turbine flown 
through in axial direction. Matto, L.R. (to Avco Corp.). 
German(FRG) Patent 2,356,721/C/. 18 Dec 1975. 4p. (In German). 

By small additions to known systems, a more effective cool- 
ing of the hollow moving blades is achieved together with a longer 
service life with constant parameters or increased efficiency on 
account of increased speeds resp. operational temperatures. In a 
well-known manner, in front of the runner carrying the moving 
blades a ring-shaped body is mounted which is centered and fastened 
on the runner. Cooling air is axially supplied through the turbine 
casing and blown into the cavity between ring-shaped body and 
runner in almost tangential direction by means of a fixed blade. This 
cooling air flows in outward direction in the hollow annulus and is 
released through channels in the feet of the blades, while cooling 
them, into the off-gas steam. The improvement consists of radially 
running fins in front of the blade feed bridging the narrow cavity 
between the feet and the ring-shaped body, thus pumping an addi- 
tional air stream through the cooling channels. 


40967 Gas turbine plant. Schdanow, K.I.; Tomilin, A.G.; Polja- 
kow, A.M.; Luschin, A.A.; Kajnow, G.P.; Wasiljew, J.N.; Serement, 
N.A.; Bechli, J.G.; Fedorow, J.P. German(FRG) Patent 1,918,858/ 
A/. 20 Feb 1975. 3p. (In German). 

The invention discloses a gas turbine power plant, e.g. as a 
turboprop engine, with high power, simple design, and low weight. 
The solution consists of a novel combination of the compressor with 
the turbine bymeans of an intermediate part forming the diffusor- 
instead of the combustion system - whose supports, distributed over 
the circumference, are bolted rigidly on the compressor and radially 
displaceable on the turbine. In this way, temperature-induced defor- 
mations of the diffusor and the outer casing of the turbine are 
compensated for. The intermediate part also serves for centering the 
turbine. The combustion chamber is concentrically enclosing the 
turbine. The adjoing ring-shaped gas plenum is penetrated by the 
supports connecting turbine and diffusor. The encasing of each 
ee forms a cooling channel through which compressed air is 

owing. 


STIRLING CYCLE 
REFER ALSO TO CITATION(S) 40955, 40985 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 39854, 40697, 40978 


40968 (CONF-7606118—P1, pp 51-60) Operating mode and 
energy consumption of subway trains. Fenton, R.G.; Steiner, M.L. 
(Univ. of Toronto). Jun 1977. 

From 3. symposium on engineering application of solid me- 
chanics; Toronto, Ontario, Canada (7 Jun 1976). 

In Engineering applications of solid mechanics. 

A computer program was prepared to simulate the perform- 
ance of electric trains. A mathematical mndel of the driving and 
braking system of the train is incorporated in the program, together 
with a model of the resisting forces acting on the train during 
motion. The dynamic equilibrium equation of the train is solved 
numerically yielding the velocity-displacement function for the 
motion of the train between stations. With further numerical compu- 
tations the velocity-travel time, total eneigy-travel time, driving and 
braking energies—travel time relations are also computed. With the 
help of the energy-travel time functions the optimum mode of 
operation to suit the specified requirements can be obtained. Results 
are printed, plotted or geographically displayed on a C.R.T. by the 
computer. Considerable energy saving can be realized by using this 
method. In some cases energy saving in excess of fifty percent can be 
obtained at the cost of less than ten percent increase in travel time. 
The program can be used directly or indirectly to assist drivers to 
operate trains at the optimum mode. 


= (LBL—5982, pp 101-106) Engineering sciences program. 

In Energy and Environment Division annual report, 1976. 

The Engineering Sciences program focuses specialized engi- 
neering resources onto certain energy and environment-related prob- 
lems. At present, emphasis is placed on problems in two areas - 
transportation and earthquake studies. In the Transportation Studies 
area, two projects are under way. One of these, Mass Transit 
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Analysis, is concerned primarily with studies of the Bay Area Rapid 
Transit District (BART) equipment and operations. The second 
transportation project is the Roadway Power System for Full- 
Performance Electric Cars. In this project, a method is being investi- 
gated to safely, efficiently, and economically transfer power to 
personal automobiles while they are traveling on highways. The 
Earthquake Studies area also has two projects. The first is concerned 
with a long-standing problem, namely, how to predict the occur- 
rence of earthquakes. In this project, a potential method for predict- 
ing eqrthquakes through electrical resistivity methods is being inves- 
tigated. In the second earthquake project, the design techniques used 
to provice the earthquake resistance of components for nuclear 
power plants are being studied through theoretical analysis and 
through experiment using the earthquake simulator. The object is to 
improve the state-of-the-art of these design techniques. 


40970 Electric power plant for motor driven vehicles. Reime, 
R.O.; Stewart, B.C. US Patent 4,082,988. 4 Apr 1978. Filed date 5 
May 1975. 22p. 

A battery operated electric power plant is described for 
motor driven vehicles powered by rechargeable electric storage 
batteries and one or more dynamoelectric devices capable of oper- 
ation both as a motor for driving the vehicle and as a generator for 
recharging the batteries. Electronic switching circuitry cyclically 
alternates operation of the dynamoelectric devices in a motor phase 
and generator phase during each cycle and varies the relative 
duration of the motor phase and generator phase during each cycle 
according to the power demand on the electric motor. 


40971 Canadian high speed magnetically levitated vehicle system. 
Atherton, D.L. (Queen’s Univ., Kingston, Ont.); Belanger, P.R.; 
Burke, P.E.; Dawson, G.E.; Eastham, A.R.; Hayes, W.F.; Ooi, B.T.; 
Silvester, P.; Slemon, G.R. Can. Electr. Eng. J.; 3: No. 2, 3-26(Apr 
1978). 

A technically feasible high speed (400 to 480 km/h) guided 
ground transportation system, based on the use of the vehicle-borne 
superconducting magnets for electrodynamic suspension and guid- 
ance and for linear synchronous motor propulsion was defined as a 
future modal option for Canadian application. Analysis and design 
proposals were validated by large-scale tests on a rotating wheel 
facility and by modelling system components and their interactions. 
Thirty ton vehicles carrying 100 passengers operate over a flat- 
topped elevated guideway, which minimizes system down-time due 
to ice and snow accumulation and facilitates the design of turn-outs. 
A clearance of up to 15 cm is produced by the electrodynamic 
interaction between the vehicle-borne superconducting magnets and 
aluminum guideway strips. Propulsion and automatic system control 
is provided by the superconducting linear synchronous motor which 
operates at good efficiency (0.74) and high power factor (0.95). The 
vehicle is guided primarily by the interaction between the LSM field 
magnet array and flat null-flux loops overlying the stator windings in 
the guideway. The linear synchronous motor, electrodynamic sus- 
pension as well as levitation strip joints, parasitic LSM winding 
losses and limitations to the use of ferromagnetic guideway rein- 
forcement were investigated experimentally on the test wheel facili- 
ty. The use of a secondary suspension assures adequate dynamic 
stability, and good ride quality is achieved by optimized passive 
components with respect to lateral modes and by an actively con- 
trolled secondary suspension with respect to vertical motion. 


40972 Alternative energies for transportation at the end of the 
mineral-oil aera, Pt. 1. Good short- and medium-term chances for 
methanol and ethanol. Bernhardt, W. (Volkswagenwerk A.G., Wolfs- 
burg (Germany, F.R.)); Koenig, A. VDI (Ver. Dtsch. Ing.) Nachr.; 
31: No. 35, 10(Sep 1977). (In German). 

In three parts the article tests the possibilities of using an 
alternative fuel for motor vehicles. This first part deals with ethanol 
and methanol as alternative fuels. Both energy sources are very 
likely to be used as alternative fuel in the future, the more so as the 
raw materials, both of which are used to produce alcohols, are 
available in sufficient quantities. It can be seen that methanol will 
mainly be applied in industrial countries (production from coal) 
while ethanol will be used in developing countries (production from 
biomass). Conversion of power engines to operation with the alter- 
native fuels will make no great difficulties. Finally the advantages 
and disadvantages of both fuels are discussed. 


40973 Alternative energies for transportation at the end of the 
mineral-oil aera. Pt. 3. Electricity offers good chances for short- 
distance vehicles. Mueller, H.G. (GES Gesellschaft fuer Elektrischen 
Strassenverkehr m.b.H., Duesseldorf (Germany, F.R.)); Ehren, N.; 
Thomas, R. VDI (Ver. Dtsch. Ing.) Nachr.; 31: No. 37, 14-15(Sep 
1977). (In German). 


In three parts the article tests the possible ways of using an 
alternative fuel for motor vehicles. This third part deals with the 
application of clectrical energy for the operation of motor vehicles. 
Special stress is laid on showing electronic drives which are rational 
for distances up to 100 km. A consequent development of vehicles 
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used in short-haul traffic could lead to the result that, by the end of 
the century, 1/3 of all vehicles would be operated with electrical 
energy. Coal and nuclear energy will be used more and more instead 
of mineral oil. 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 40978 


40974 (ALO—41/1) Study of heat engine/flywheel: hybrid pro- 
pulsion configuration with electrical transmission system. Phase I. 
Final report. (AiResearch Mfg. Co., Torrance, Calif. (USA)). Apr 
1978. Contract EY-76-C-04-0789. 15ip. Dep. NTIS, PC A08/MF 
AOl. 

A study was performed to conceive and evaluate a flywheel/ 
electrical transmission system for a hybrid-heat engine automobile. 
Each of the mechanical and electronic options were evaluated in a 
five passenger family sedan and were ranked according to cost, 
weight, and fuel economy. The primary use of this transmission 
system is to augment the heat engine with energy from the flywheel 
in such a manner as to level engine loads and improve the overall 
vehicle efficiency. The benefits of using this system are as follows: 
(1) provides fuel economy, which is unobtainable with conventional 
propulsion arrangements; (2) acceleration and passing performance 
same as provided by large V-8 engine; (3) meets 1985 Federal 
emission standards; (4) reduces direct operating cost for the consum- 
er; and (5) reduces heat engine size. The hybrid’s fuel consumption if 
39.5 mpg, compared to 15 mpg projected for a conventional vehicle. 
This represents a 263% improvement in fuel economy. The hybrid 
also provides a 40% savings in direct operating cost. 


40975 (CONF-7606118—P1, pp 173-206) Mechanical hybrid 
drive for UTDC minibus. I. System design and model. Flanagan, R.C.; 
St. Laurent, R.; Suokas, L.A. (Univ. of Toronto). Jun 1977. 

From 3. symposium on engineering application of solid me- 
chanics; Toronto, Ontario, Canada (7 Jun 1976). 

In Engineering applications of solid mechanics. 

The objective of the study given was to evaluate, calibrate, 
and optimize the diesel/flywheel hybrid drive system as the power 
train for the UTDC minibus. Full scale numerical simulation of the 
bus operated over an actual duty cycle was used for both calibration 
and optimization. The general system performance of the optimized 
drive; including accumulator energy (speed), engine power and 
speed, and vehicle velocity, was then monitored as a function of 
time. Performance evaluation includes a complete round trip bus 
duty cycle as well as special operation including acceleration, gra- 
deability, and high speed cycles. Both the duty cycles and vehicle 
performance used were established from actual bus operation over 
the Malton Route No. 16 South, of the Mississauga Transit Line. 
Part I establishes the power train design, analytical model, vehicle 
operation and the numerical techniques used. A mechanical flywheel 
accumulator, diesel engine and traction CVT’s (continuously vari- 
able transmissions) are recommended for the design and evaluation. 
The accumulator is designed, modelled and tested; whereas other 
power train components are modelled subject to their known per- 
formance and efficiency maps. The external system and model (duty 
cycle, road profile, vehicle parameters and performance) are based 
on that of the UTDC minibus operating on the Malton Route No. 16 
South. 


40976 (CONF-7606118—P1, pp 207-237) Mechanical hybrid 
drive for UTDC minibus. II. Optimization and performance. Suokas, 
L.A.; Flanagan, R.C.; St. Laurent, R. (Univ. of Toronto). Jun 1977. 

From 3. symposium on engineering application of solid me- 
chanics; Toronto, Ontario, Canada (7 Jun 1976). 

In Engineering applications of solid mechanics. 

Part I of the work established the system models and general 
numerical techniques for evaluation. The second part gives the 
calibration, hybrid optimization, and hybrid performance studies. 
The results show that, for the hybrid drive, performance equal to the 
gasoline UTDC minibus can be matched (this performance is well 
beyond that of the UTDC diesel design) with the fuel economy 
advantage of approximately 48 percent over the diesel minibus and 
approximately 148 percent over the gasoline powered unit. The 
optimized hybrid components were determined as: Engine rating = 
49.96 kW (4 cylinder diesel, Deutz F4L 912 W); normal engine 
operating point = 15.57 kW; driveshaft transmission rating = 141.88 
kW; flywheel transmission rating = 104.97 kW; flywheel energy 
capacity = 3523 kJ, (flywheel mass approximately equal to 57 kg 
(125 Ibs), maximum speed approximately equal to 2000 rad/s (ap- 
proximately equal to 19000 rpm)). 
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FLYWHEEL PROPULSION 
REFER ALSO TO CITATION(S) 40974, 40975, 40976 


40977 (UCRL—52000-78-3) Energy and technology review. 
Shay, H.D.; Crawford; Genin, M.S.; Prono, J.K.; Staehie, J.T. (eds.). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
4 1978. Contract W-7405-ENG-48. 3lp. Dep. NTIS, PC A03/MF 
AOl. 

A report is given on the accomplishments of the energy and 
environmental research and on the unclassified portion of the weap- 
ons program at Lawrence Livermore Laboratory for the month of 
March, 1978. (PMA) 


40978 (UCRL—52000-78-3, pp ii) Mechanical energy storage 
project. Mar 1978. 

In Energy and technology review. 

A brief description is given of a Lawrence Livermore Labo- 
ratory research program (funded by the US DOE) to develop 
electric and hybrid automotive propulsion systems using 2 flywheel 
Ma) storage or other methods of mechanical energy storage. 

A 


VEHICLE DESIGN FACTORS 
REFER ALSO TO CITATION(S) 40971 


ENGINE-TRANSMISSION MATCHING 
REFER ALSO TO CITATION(S) 40974 


40979 Calculation of joint operation of an internal combustion 
engine and hydraulic volume transmission of a transportation motor 
vehicle, Lovtsov, Yu.I. Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 6, 
85-90(1977). (In Russian). 

The coincidence of the characteristics of internal combustion 
ines and hydraulic volume transmissions as a form of mutual 
iviion of the input and output coordinate planes is shown. A 

autied of digital computer-aided calculation of combined operation 
of system elements is given. This method makes it possible to save 
computer time to a considerable extent while ensuring traction 
efficiency qualities for the transportation motor vehicle that are 
close to optimal. 


ENGINE SYSTEM 


REFER ALSO TO CITATION(S) 40948, 40951, 40955, 40957, 
40958, 40959, 40960, 40961, 40962, 40963 


40980 (CONF-770110—, pp 9-16) Ceramics for advanced heat 
engines: an AMMRC assessment. Katz, R.N.; Lenoe, E.M. (Army 
Materials and Mechanics Research Center, Watertown, MA). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

AMMRC is currently engaged in materials technology base 
generation, program monitoring, and technology assessment related 
to the exploitation of ceramics in advanced heat engines for the 
Army, for ARPA, and for two divisions of ERDA’s Office of 
Conservation--the Division of Transportation Energy Conservation 
and the Division of Conservation Research and Technology. 
AMMRC'’s assessment of the ceramics technology is presented with 
respect to Army and civilian vehicular prime movers and large 
industrial gas turbines, and identifies as key issues long-term durabil- 
ity, manufacturing technology, quality assurance, life prediction, 
NDE, and improved materials. 


40981 Two-stroke internal combustion engine. Koenig, D.E.M. 
(to AB Volvo Penta). US Patent 4,079,706. 21 Mar 1978. Priority 
date 27 Jun 1975, Sweden. 4p. 

An internal combustion engine has at least three cylinders and 
induction conduits opening into the lower portion of the cylinders or 
into the crankcase. The induction conduits are intended at least for 
combustion air, comprising at least one rotary disc valve rotatably 
driven by the phone ws of the engine. The valve has the form of a 
-~ whose rotation axis crosses or intersects the crankshaft of the 

ine and is arranged in a valve housing through which the 

sieation conduits extend, the valve being designed to alternately 
poe and close the passages of the induction conduits through the 
valve housing. The valve housing has at least three induction con- 
duit inlets and is driven at an rpm which is lower than the crankshaft 
rpm and has a number of sets of recesses corresponding to the rpm 
reduction for control of the induction. 
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40982 Variable venturi carburetor. Graybill, C.L. US Patent 
4,080,409. 21 Mar 1978. Filed date 10 Dec 1976. 10p. 

A variable venturi carburetor is comprised of an open carbu- 
retor body enclosing an interior first venturi member and coaxial 
peripheral second venturi member. The second venturi member is 
integral with the carburetor body and defines a peripheral annular 
fuel dispensing orifice. The first venturi member is movable relative 
to the second venturi member along an upright axis. The venturi 
members together define an annular restricted air passage adjacent 
the fuel dispensing orifice that may be varied in size to increase or 
decrease the volume and velocity of air passing by the orifice. Fuel 
is supplied from an annular fuel chamber to the orifice in response to 
movement of air. Various air bleed provisions are made to insure 
proper air-fuel mixing throughout the entire operational range of the 
engine on which the carburetor is attached. Provisions are also made 
to bleed air into the fuel supply as it is being delivered to the mixing 
chamber in order to premix a charge of air and fuel before it enters 
the carburetor mixing chamber. 


40983 Fuel economizer. Smith, J.A. US Patent 4,078,532. 14 
Mar 1978. Filed date 16 Aug 1974. 4p. 

A description is given of a fuel economizer device adapted to 
be interposed between the usual carburetor and manifold of an 
internal combustion engine, or the like, for substantially vaporizing 
the fuel prior to discharge into the manifold. The device consists of a 
plate member having a plurality of spaced apertures for passing the 
fuel therethrough, the plate being disposed in relation to the mani- 
fold for being heated thereby during operation of the engine where- 
by fuel impinging thereon is substantially vaporized. In addition, a 
plurality of spaced detents or indentations are provided on the 
leading face of the plate for an accumulation of liquid fuel therein 
which has not been vaporized. The fuel trapped in the indentations is 
heated to the boiling point thereof which results in a substantially 
complete vaporization of the fuel stream prior to discharge thereof 
into the manifold for distribution to the combustion chamber. 


40984 Waste-gas suppressor for internal-combustion engines. 
Yasuda, S. US Patent 4,078,527. 14 Mar 1978. Priority date 14 Jan 
1976, Japan. 8p. 

A waste-gas suppressor for an internal-combustion engine, 
utilizing negative pressure generated in the carburetor of the engine, 
is described. A flow-regulator valve operated by the negative pres- 
sure adjusts water flow in proportion to engine speed, the water 
being evaporated by the exhaust heat of the engine. The resulting 
steam is supplied to the combustion chamber of the engine. 


40985 Compact ceramic recuperator preheater for Stirling engine. 
Reams, L.A.; Dunlap, T.F.; Fenzan, R.K. (to Ford Motor Co.). US 
Patent 4,077,215. 7 Mar 1978. Filed date 5 Apr 1976. 6p. 

A Stirling engine adapted for automotive propulsion is dis- 
closed using an improved preheater construction in the external 
heating circuit. The preheater construction is comprised of discrete 
cubicle modules arranged annularly about the engine burner with 
their inner faces in contiguous edge contact to define a close 
cylindrical space. The modules are totally ceramic with alternating 
orientation of finned ceramic wall fused together to define a cross- 
flow matrix. Static seal strips of woven ceramic material encased in a 
folded metal foil strip are retained against all of the edges of each 
module to facilitate cross-flow fluid connections. 


40986 Ricardo keramos: a ceramic gas turbine concept. Garrett, 
K. S. Afr. Mech. Eng.; 27: No. 10, 342-343(Oct 1977). 

To be competitive with the conventional diesel engine, an 
automotive gas turbine will have to operate at 1,550 to 1,600 K, and 
this will entail the use of ceramics for the turbine rotor and its shaft. 
Although hot pressed silicon nitride (H P S N) has nominally higher 
strength than the reaction bonded type (R B S N), the latter has a 
lower density and higher fatigue strength. If the phase 2 develop- 
ment objectives--operation up to 1,600 K--are realized, the R B S N 
rotor could serve as the high pressure component of a complex 
three-shaft automotive turbine. With this high temperature limit, 
such a turbine could operate at fuel consumption levels comparable 
to those of a diesel engine. 


40987 Piston engine with exhaust turbo-supercharger. Mueller, 
W.; Noreikat, K.E. (to Daimler-Benz A.G., Sirgen art (German 
F.R.)). German(FRG) Patent 2,558,878/A/. 7 Jul 1977. 9p. op (in 
German). 

The invention pertains to an internal combustion engine with 
an exhaust turbo-supercharger whose turbine is arranged in the 
exhaust line which has a turbine by-pass line which may be connect- 
ed if necessary. The invention has the aim to raise the angular 
momentum uniformly over the whole angular momentum curve. 
This is achieved by constructive measures which are explained in 
detail. 
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40988 Internal combustion engine having ultrasonic mixture 
preparation. Schlosser, M. German(FRG) Patent 2,552,973/A/. 2 
Jun 1977. 3p. (In German). 

Equipment for atomizing fuel using an ultrasonic generator is 
described. The control of fuel dosing takes place changes in the 
intensity of the output of the ultrasonic generator or by changes of 
the fuel quantity flowing. The ultrasonic generator is arranged so 
that the fuel condensing on the walls of the inlet pipe can flow back 
to the ultrasonic generator and can be re-atomized. The ultrasonic 
generator can be made operational just before starting the engine. 


40989 Self-igniting combustion engine. Thoma, F. (to Daimler- 
Benz A.G., yy (Germany, F.R.)). German(FRG) Patent 
2,550,885/A/. 18 May 1977. 7p. (In German). 

The invention concerns a self-igniting combustion engine 
with an auxiliary space (turbulence chamber, pre-chamber) per main 
combustion space. The invention has the task of improving these 
engines in such a way that they can be started by turning in the cold 
condition without special starting aids. This is achieved by providing 
the auxiliary space inner surfaces made of material with very low 
heat conductivity. Thus the cooling effect of the auxiliary spaces on 
the compression heating is reduced, so that the final compression 
temperature of the engines even on cold start is high enough for self- 
ignition of the fuel. 


40990 Axial or radial gas turbine. Widder, H.; Vollmer, K. (to 
Licentia Patent-Verwaltungs-G.m.b.H., Frankfurt am Main (Ger- 
many, F.R.)). German(FRG) Patent 2,550,298/A/. 18 May 1977. 9p. 
(In German). 

The device refers to an axial or radial gas turbine and repre- 
sents an addition to the main claim P2450082 - 1-13. An axial or 
radial gas turbine is suggested, with reduced need of installation 
space, thus being especially suitable for use in missiles or aircrafts. 
Constructive details of the conception are discussed. 


40991 Internal combustion engine with a swirl chamber. Eisele, 
E.; Schmidt, H.G. (to Daimler-Benz A.G., Stuttgart (Germany, 
F.R.)). German(FRG) Patent 1,526,291/A/. 12 May 1977. 6p. (In 
German). 

The invention pertains to an internal combustion engine with 
a near-spherical swirl chamber arranged in the cylinder head. An 
injection nozzle is provided in the top region of the swirl chamber. 
The invention has the target to avoid the shortcomings of the 
present injection process. This is done by constructive measures 
aiming at an optimum induction of fuel by raising the cylinder wall 
temperature, improving the dwell time of the fuel-air mixture, and 
by turbulence in the combustion chamber. 


40992 Internal combustion engine with chambers working by 
twos and nearly in phase. Happel, R. (to Daimler-Benz A.G., Stutt- 
gart (Germany, F.R.)). German(FRG) Patent 2,548,086/A/. 5 May 
1977. 21p. (In German). 

The invention will lead to a combination of an auto-igniting 
and a spark-ignited internal combustion engine. The diesel working 
chamber ignites the load of the neighboring working chamber by 
means of an ignition torch beam penetrating via a transfer port. The 
ignition even of very poor fuel mixtures is safe because of the 
enormous power of the ignition torch. The engine can also be 
operated in part-load operation with a lot of excess air. This fact has 
a favorable effect on the emission of pollutants and on the specific 
fuel requirements. 


40993 Process for operating an internal combustion engine. 
Abthoff, J.; Schuster, D.; Huettebraeucker, D.H.; Laszlo, M. (to 
Daimler-Benz A.G., Stuttgart (Germany, F.R.)). German(FRG) 
Patent 2,544,444/A/. 14 Apr 1977. 15p. (In German). 

The invention concerns a process for operating an internal 
combustion engine fuelled with liquid fuels of different composition. 
The following are possible fuels: super benzene, normal benzene, 
diesel fuel and mixtures with methanol, ethanol, propanol and isobu- 
tanol. The air/fuel ratio to be used is controlled by measuring the 
electrical conductivity of the fuel used in its liquid phase. The 
conductivity measurement takes place in the float chamber or in a 
pipeline. 


40994 Fuel supply system for internal combustion engines. Seilly, 
A.H.; Lakra, P. (to Lucas Industries Ltd., Birmingham (UK)). 
German(FRG) Patent 2,642,177/A/. 31 Mar 1977. 3lp. (In German). 

The invention describes a fuel injection system for fuel supply 
to an internal combustion engine. 


40995 Internal combustion engine. Binder, K. (to Daimler-Benz 
A.G., Stuttgart (Germany, F.R.)). German(FRG) Patent 2,536,989/ 
A/. 3 Mar 1977. 7p. (In German). 

The invention concerns an internal combustion engine with a 
main combustion chamber comprising a piston recess and a nearly 
spherical swirl chamber within the cylinder head in correspondence 
with an injection nozzle. The swirl chamber is connected with the 
main combustion chamber via a transfer boring. The conventional 
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arrangement of the cylinders will lead in the case of stratified charge 
engines to difficulties with respect to a homogeneous combustion of 
the fuel-air-mixture in the main combustion chamber. This disadvan- 
tage will be avoided by means of a construction according to the 
invention. 


40996 Similarity conditions of the working process indices of 
internal combustion engines. Yarovskii, K.P. (Leningrad Eng-Econ 
Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 9, 86- 
88(1977). (In Russian). 

The main similarity conditions of the working process indices 
of internal combustion engines are considered. This is necessary in 
designing new engines and modernizing the existing ones. An analy- 
sis of the similarity conditions shows that, when the requirements of 
the geometrical similarity and equal strain, as well as other similarity 
conditions, are met, the engines can be similar. However, only 
approximate similarity may be observed in engine modeling. 


40997 Investigation of turbine stages of superchargers with par- 
tial intake. Alekseev, O.N.; Gogolev, 1.G.; Zaikin, I.D.; Klimtsov, 
A.A. (BITM, USSR). Energomashinostroenie; No. 9, 6-8(1977). (In 
Russian). 

Results of an experimental investigation of gas turbine stages 
of superchargers of internal combustion engines operating with 
partial intake are presented. The effect of the degree of partiality and 
of some design elements on aerodynamic stage characteristics is 
determined. 


40998 Diesel engine fuel systems with a delivery valve in the 
injector. Fomin, Yu.Ya.; Antropov, G.A. (BMZ, USSR). 
Energomashinostroenie; No. 9, 38-40(1977). (In Russian). 

Fuel systems having their delivery valve transferred from the 
high-pressure pump to the injector are investigated experimentally. 
It is shown that the new type of injection systems is highly promis- 
ing. The experiments were carried out on an experimental fuel 
apparatus for the medium-speed diesel engine 8Ch 32/48/cylinder 
capacity 67HP, 375 rpm). 


WEIGHT 


40999 Future of aluminum in the automotive industry. Palazzo, 
F. (Fiat Teksid, Italy). Alluminio; 46: No. 9, 323-334(Sep 1977). (In 
English and Italian). 

In this conference, held on the occasion of the OEA meeting 
in Florence, the manager of FIAT-TEKSID reviews from an au- 
thoritative standpoint the position of aluminum as an automotive 
material. A FIAT study estimates at 14% the amount of petrol 
spared by a weight reduction of 30% in a motor car, obtainable 
through use of aluminium in the car bodies. A survey of present 
applications ranges from cylinder blocks to heads, inlet manifolds, 
pistons, radiators, suspension and brake components, wheels. Europe 
has lead the way in most cases, but U.S.A. is now coming up quick, 
and bodywork is the next thing, although aluminum may raise initial 
cost by 50-100%. Aluminum demand for cars in Europe and Japan is 
expected to grow from 0.5 million tons in 1975 to around 1 million 
tons in five years. 


41000 Light alloy materials for industrial vehicles. Scagliotti, M. 
(Lav Leghe Leggere, Milano, Italy). Alluminio; 46: No. 9, 337- 
343(Sep 1977). (In Italian). 

A review of the LLL systems for truck sidings, floors, and 
van frames assembled from extrusions is presented. Dumper truck 
systems have also been recently introduced, utilizing all the advan- 
tages of the light alloy: lightness, no maintenance, strength. 


41001 Prefabricated light alloy bodies for industrial vehicles. 
Sburlati, C. (Elemes, Milano, Italy). Alluminio; 46: No. 9, 344- 
347(Sep 1977). (In Italian). 

The ELEMES experience is described in the manufacture and 
marketing of aluminum bodies, i.e. something moving one step 
forward in respect of the extruder. The recently introduced new 
Italian regulations crack down on overloaders and make light alumi- 
num bodies much more attractive than before in terms of payload; 
the higher cost of the aluminum body is fully paid back in one year’s 
operation. Prefabricated bodies are preferred by 40% of manufactur- 
ers (the rest use profile “systems”) but their share is increasing, 
particularly in the South. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 40984, 41028 


41002 Shielding arrangement for exhaust purifier. Aizawa, H.; 
Moriya, M. (to Nissan Motor Co., Ltd.). US Patent 4,083,185. 11 
Apr 1978. Priority date 24 Jun 1975, Japan. 2p. 
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A shield member has a channel which receives an exhaust 
purifier and is formed with at least one hole in that region on the 
bottom wall of the channel which is not disposed under the exhaust 
purifier. 


41003 Heat insulating device for an engine exhaust system. 
Takeda, N.; Ikeda, H.; Nakamura, I.; Uchida, N. (to Nissan Motor 
Co., Ltd.). US Patent 4,083,694. 11 Apr 1978. Priority date 25 Mar 
1975, Japan. 4p. 

A plurality of parallel slanted fins like a louver are formed at 
a bottom wall of a heat insulating panel located under a catalytic 
converter with an exhaust pipe for attachment to an engine exhaust 
system. 


41004 Air-fuel ratio controlling device. Hattori, T.; Yamaguchi, 
H.; Nakase, T. (to Nippon Soken, Inc.). US Patent 4,079,711. 21 Mar 
1978. Priority date 21 Nov 1975, Japan. 10p. 

In an air-fuel ratio controlling device which comprises an 
exhaust gas sensor for detecting the air-fuel ratio of mixture and an 
additional air passage including a bypass valve and disposed to 
supply additional air to the downstream side of the throttle valve of 
an engine, the controlling device further comprises a throttle sensor 
operatively connected to the throttle valve for producing an output 
signal corresponding to the opening of the throttle valve, and a 
control circuit responsive to the signal from the throttle sensor. A 
predetermined time period after the occurrence of a change in the 
opening of the throttle valve is discriminated as the acceleration or 
deceleration period of the engine and the bypass valve is driven at 
one or the other of two speed depending on whether the engine is in 
the accleration/deceleration operating condition or other operating 
conditions. 


41005 Reactor to be installed in the exhaust line of an internal 
combustion engine. Fink, R.; Bubeck, G.; Oesterle, W. (to Daimler- 
Benz A.G., Stuttgart (Germany, F.R.)). German(FRG) Patent 
2,558,320/A/. 7 Jul 1977. 17p. (In German). 

The invention pertains to a reactor to be installed in the 
exhaust line of an internal combustion engine in order to reduce the 
pollutant concentration in the exhaust gas. The reactor has internal 
walls by which the exhaust gas, which enters through the inlet duct, 
is deflected several times w ile passing through the reactor until it 
leaves through the outlet duct. In addition, there is also a shorter 
exhaust gas path with lower resistance and a second outlet duct, in 
which an externally controlled, adjustable flow control valve is 
arranged. This arrangement enables the system to be adapted to 
partial load and full load. 


41006 Exhaust gas afterburner for internal combustion engines. 
Haertel, G. (to Deutsche Vergaser G.m.b.H. und Co. K.G., Neuss 
(Germany, F.R.)). German(FRG) Patent 2,247,016/B/. 12 May 
1977. Sp. (In German). 

The invention pertains to an exhaust gas afterburner for 
internal combustion engines, with an auxiliary fuel device arranged 
upstream from the afterburner proper and controlled by the rotation- 
al speed of the engine, which is additionally controlled by an oxygen 
or carbon monoxide sensor. The catalytic part of the afterburner, 
together with a rotochamber, is a separate unit. 


41007 Detector for determining oxidizable pollutants in waste 
gases. Boehm, H.; Hartmann, V.; Heffler, J. (to Licentia Patent- 
Verwaltungs-G.m.b.H. ). German(FRG) Patent 2,535,401/A/. 10 
Feb 1977. 11p. (In German). 

For controlling the operatability of catalytic filters in exhaust 
systems of motor vehicles an electrochemical cell is used indicating 
an oxidation current if oxidizable agents like CO, He, HC, SO2 and 
NO/sub x/ are present. The gas electrode consists of a porous 
hydrophilic layer of Pt and hydrophobic back layer; the reference 
electrode to be loaded consists of a PbO: layer. They are in the same 
electrolyte with an auxiliary charging electrode. The potential of the 
reference electrode is kept constant in connection with the auxiliary 
charging electrode and a power source by forming. 


41008 Ceramic monolith in a catalytic converter. Howitt, J.S. 
Keram. Z.; 29: No. 9, 454-456(1977). (In German). 

Catalytic converters have become the device of choice to 
meet the requirements of automotive emissions control laws in the 
USA. Engineering of the devices has per force occupied the atten- 
tion of manufacturers who market cars in the USA. The paper 
considers one viable solution to the problem of converter substrates - 
the ceramic monolith. 


41009 Measuring probe for determining the oxygen content in 
waste gases, chiefly from combustion engines. Kirner, K.; Neidhard, 
H.; Friese, K.H.; Pollner, R.; Haecker, W.D. (to Bosch (R.) 


G.m.b.H., Stuttgart (Germany, F.R.)). German(FRG) Patent 
2,502,409;A/. 29 Jul 1976. 14p. (In German). 

A measuring probe for the determination of the oxygen 
content in waste gases is described, esp. in the waste gases of internal 
combustion engines. The probe is based on the principle of the 
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oxygen concentration chain with ion-conducting solid electrolytes. 
The probe described is said to show a sharp potential jump with 
lambda=1, have a very short starting period until reaching the 
operation temperature and have a short reaction time thus having a 
far higher exactness than could be obtained by using conventional 
probes of this sort. This is achieved by the fact that the porous, 
electron-conducting layer of temperature-proof material is provided 
with a porous cover which is catalytically activated in reference to 
the adjustment of the gas balance. 


41010 System for controlling the composition of waste gases. 
Firth, J.G.; Jones, T.A.; Rimmington, B. (to National Research 
Development Corp.). German(FRG) Patent 2,601,404/A/. 22 Jul 
1976. 15p. (In German). 

A monitoring system with a tracer gas resistance is given for 
automatic control of the composition of a fuel-air mixture for inter- 
nal combustion engines, which works on the concentration of the 
oxidising or reducing gases in the waste gas mixture. Ga2Os appears 
to be suitable, which must, however, be kept at constant temperature 
by resistance heating, because of the temperature-dependent conduc- 
tivity, the temperature being above the waste gas temperature of at 
least 900°C. Preferred types of design of tracer gas and monitoring 
system are given. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 40078, 40948, 40949, 40951, 41021 


41011 Catalytic converter for transforming polluting gases into 
non-polluting gases. Torres, S.S. US Patent 4,082,514. 4 Apr 1978. 
Priority date 25 Jun 1975, Mexico. 6p. 

A catalytic converter is described for transforming polluting 
gases into non-polluting gases comprising a housing having an inlet 
for the polluting gases and an outlet for the non-polluting gases, a 
silver coated grill within the housing adjacent to the housing inlet, a 
mesh, intermediate the silver coated grill and the housing outlet. The 
mesh is made of an alloy base consisting essentially of from 1.0 to 
1.9% silicon, from 10% to 29% chrome, and 1% to 5.1% copper, 
from 1.1% to 9.1% molybdenum, from 0.11% to 0.5% titanium, 
from 0.1% to 1.9% carbon and from 0.5% to 0.9% iron and a 
coating of silver or palladium on the alloy. 


41012 Low nitric oxide emission combustion system for gas tur- 
bines. Schelp, H.R. (to Garrett Corp.). US Patent 4,081,958. 4 Apr 
1978. Filed date 19 Jan 1976. 8p. 

Primary air to the fuel-air mixing chamber of a gas turbine 
engine is cooled to reduce generation of nitrous oxides. A porous 
disc separates the fuel-air mixture chamber from the combustion 
chamber and serves to uniformly mix the fuel and air to reduce the 
reaction temperature. A catalyst is sprayed on the disc surface in the 
combustion chamber to speed combustion. A heater embedded in the 
disc heats the disc and prevents excessive generation of nitrous 
oxides during the engine startup. A metering valve can be used to 
regulate the temperature of the primary air by supplying heated 
secondary air to the primary air. 


41013 Device for recycling the exhaust gases of an internal 
combustion engine. Bertrand, B. (to Automobiles Peugeot). US 
Patent 4,080,941. 28 Mar 1978. Priority date 16 Jan 1976, France. 4p. 

The device described comprises a recycling passage intercon- 
necting the induction pipe and exhaust pipe of the engine. A valve 
for regulating the flow in the passage is controlled by the movable 
wall of a suction capsule. The inside of the capsule communicates 
with a suction take-off orifice in the induction pipe by way of a pipe 
in which there is inserted a chamber of a suction regulator. An 
opening in the chamber puts the latter in communication with the 
atmosphere and the opening cooperates with a valve member con- 
nected to a movable wall of the chamber. A spring connects the 
outside of the movable wall of the chamber to a mechanism control- 
ling the butterfly valve member in such manner that the return force 
of the spring varies in the same direction as the opening of the 
butterfly valve member. 


41014 Exhaust gas recirculation device. Moriya, H.; Osawa, T. 
(to Hitachi, Ltd.). US Patent 4,079,710. 21 Mar 1978. Filed date 12 
Oct 1973. 6p. 

An exhaust gas recirculation system is described whereby a 
part of the exhaust gas is recirculated to the downstream of the 
carburetor throttle valve through an exhaust recirculation ge 
for removing the nitrogen oxides in exhaust gas discharged from an 
internal combustion engine. A pressure control valve is provided in 
the after-flow of the flow control valve which controls the rate of 
exhaust gas recirculated to the downstream of the throttle valve 
disposed halfway in the exhaust recirculation passage. The pressure 
control valve is arranged such that its opening will be reduced when 
negative pressure in the downstream of the throttle valve is high and 
that the opening will be enlarged when the negative pressure is low. 
The amount of exhaust gas taken into the engine is made basically 
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proportional to the air intake so that the recirculation ratio will be 
maintained substantially constant over a wide range of operation. 


41015 Self-supporting NOx reducing catalyst. Fedor, R.J.; 
Ogden, C.S. (to Gould Inc.). US Patent 4,078,380. 14 Mar 1978. 
Filed date 25 Aug 1976. 10p. 

A system for reducing NO/sub x/ gases found in the exhaust 
stream of the internal combustion engine is provided which includes 
an internal combustion engine having associated therewith a means 
for supplying fuel and oxygen to the engine, a manifold system for 
directing or channeling the exhaust gases from the engine, and a 
NO/sub x/ reducing catalyst assembly communicating with the 
manifold which includes a housing having a NO/sub x/ reducing 
catalytic structure of apertured thin metal foil positioned therein 
which comprises a durable, chromium containing corrosion resistant 
nickel base substrate having metallurgically bonded thereto, on at 
least one surface, an effective amount of a NO/sub x/ reducing 
catalyst selected from the group consisting of iron, nickel, cobalt, 
copper, manganese and mixtures thereof. 


41016 Exhaust gas purifying system. Minami, H.; Saito, Z.1. US 
Patent 4,078,379. 14 Mar 1978. Priority date 25 Mar 1975, Japan. 6p. 

An internal combustion engine has at the intake system an 
electronically controlled carburetor operable to control the air-fuel 
ratio of the air-fuel mixture supplied into combustion chambers of 
the engine in accordance with the composition of the exhaust gases 
exhausted from the engine. The exhaust system has a three-way 
catalytic converter. The internal combustion engine further has at 
the intake system a thermostatically controlled air filter system 
which is designed to keep the air entering the intake system at 
generally constant temperature. 


41017 Catalyst-coated expanded metal foil substrate for an ex- 
haust gas reactor. Fedor, R.J.; Ogden, C.S. (to Gould Inc.). US 
Patent 4,078,898. 14 Mar 1978. Filed date 9 Aug 1976. 10p. 

A system for reducing NO/sub x/ gases found in the exhaust 
stream of the internal combustion engine is described which includes 
an internal combustion engine having associated therewith a means 
for supplying fuel and oxygen to the engine, a manifold system for 
directing or channeling the exhaust gases from the engine, and a 
NO/sub x/ reducing catalyst assembly communicating with the 
manifold which includes a housing having a NO/sub x/ reducing 
catalytic structure of apertured thin metal foil positioned in it. In 
addition, an article composed of a catalytic material for reducing the 
oxides of nitrogen in exhaust gases from an internal combustion 
engine is also provided. The article includes a self-su ape cata- 
lytic structure in the form of an apertured, thin metal foil oy | a 
ratio of low mass to high surface area. In its preferred form, the foil 
is an expanded metal foil and is formed by tightly winding the foil 
into a plural layer helical coil. 


CARBON MONOXIDE 
REFER ALSO TO CITATION(S) 40948, 40949, 40951, 41011, 41016 


41018 Manifold reactor. Ikeya, T. (to Toyota Jidosha Kogyo 
Kabushiki Kaisha). US Patent 4,083,182. 11 Apr 1978. Priority date 
29 Dec 1975, Japan. 4p. 

A description is given of a manifold reactor used for the 
purpose of cleaning the exhaust gas emitted from an automobile or 
any other internal combustion engine-driven vehicle. The reactor 
consists of three shells, i.e., an inner shell or baffle, an intermediate 
shell and an outer shell. The construction of the manifold reactor 
allows the inner shell and the intermediate shell to freely expand or 
contract in any direction in relation to the outer shell by virtue of a 
suspension structure with a suspension bolt that fixes the inner shell 
and the intermediate shell in a central place within the outer shell 
thus avoiding thermal stress due to heat of the exhaust gas. 


41019 Arrangement for supporting a thermal reactor to an engine 
proper. Yokota, A.; Nakagawa, Y. (to Nissan Motor Co., Ltd.). US 
Patent 4,081,959. 4 Apr 1978. Priority date 29 Jul 1975, Japan. 4p. 

A bracket member is provided on a portion of a cylinder 
block of an engine for tightly supporting both an outlet duct of a 
thermal reactor and an end portion of an exhaust tube. 


41020 Manifold type thermal reactor. Kumai, T. (to Toyota 
Jidosha Kogyo Kabushiki Kaisha). US Patent 4,078,381. 14 Mar 
1978. Priority date 6 Apr 1976, Japan. 8p. 

A manifold type thermal reactor for use in an internal com- 
bustion engine mounted on cars or other vehicles to collect exhaust 
gas from a plurality of engine cylinders into a reaction chamber is 
described. chamber includes an external shell and an internal 
shell. The thermal reactor includes an external tubular pipe connect- 
ing at least one of the cylinders with the reactor and an inlet pi 
connecting the tubular pipe with one of the openings formed in the 
internal shell. The angle between the axis of the inlet pipe and the 
axis of the internal shell is more than 0° and less than 90° A gas-tight 
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clearance is provided to allow sliding of the inlet pipe relative to a 
circular opening in the internal shell in the direction of the axis of 
the inlet pipe. A crescent-shaped clearance is formed between the 
external shell, having a cylindrical surface around a center line 
which is parallel with and apart a certain distance from the center 
line of the inlet pipe and the external peripheral surface of the inlet 
pipe. The gas-tight clearance along with the crescent-shaped clear- 
ance will smoothly absorb the difference of the thermal expansion 
between the external shell and the internal shell by displacement of 
relative shell and the internal shell by displacement of relative 
position between the inlet pipe and the internal shell and by that 
between the inlet pipe and the external shell. 


41021 Exhaust gas reburning system. Suzuki, S.; Isobe, A.; Mat- 
suda, K. (to Nissan Motor Co., Ltd.). US Patent 4,077,209. 7 Mar 
1978. Priority date 23 Dec 1974, Japan. 12p. 

An exhaust gas reburning device comprises: a first reaction 
chamber receiving only rich HC and CO containing engine exhaust 
gases resulting from combustion of a rich air-fuel mixture having an 
air-fuel ratio lower than a stoichiometric air-fuel ratio to cause 
effective oxidation of rich HC and CO in the engine exhaust gases; 
and a second reaction chamber separated from the first reaction 
chamber and receiving the resultant engine exhaust gases from the 
first reaction chamber and poor HC and CO containing engine 
exhaust gases resulting from combustion of a lean air-fuel mixture 
having an air-fuel ratio higher than the stoichiometric air-fuel ratio 
to effect sufficient oxidation of lean HC and CO in the engine 
exhaust gases of the lean air-fuel mixture and the remaining HC and 
CO in the resultant engine exhaust gases from the first reaction 
chamber by heat of the resultant exhaust gases and oxygen in the 
lean HC and CO engine exhaust gases. 


HYDROCARBONS 


REFER ALSO TO CITATION(S) 40949, 40951, 41011, 41016, 
41018, 41019, 41020, 41021 


41022 System for controlling vaporized hydrocarbon of fuel for a 
gasoline engine. Sakurai, S.; Murakami, S.; Torii, M. (to Toyota 
Jidosha Kogyo Kabushiki Kaisha). US Patent 4,083,344. 11 Apr 
1978. Priority date 8 Jan 1976, Japan. 4p. 

There is disclosed a system for controlling vaporized hydro- 
carbon of fuel for a gasoline engine wherein the vaporized hydrocar- 
bon is led from a carburetor float chamber to a canister through a 
pipe in which a chamber for separating fuel and vapor is provided. 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 39391, 39666, 40949, 40993 


41023 (COO—4486-1) Flame propagation, autoignition and com- 
bustion in alcohol—petroleum—air mixtures and other alternative 
fuels. Quarterly progress report No. 1, August 1, 1977—October 31, 
1977. Henein, N.A. (Wayne State Univ., Detroit, Mich. (USA)). Jan 
1978. Contract EC-77-S-02-4486. Sp. Dep. NTIS, PC A02/MF AO1. 

A brief report is given on a research program having three 
major projects: (1) modified cetane scale for rating low ignition 
quality alternative fuels; (2) autoignition and combustion of alterna- 
tive fuels in diesel engines; and (3) flame propagation and combus- 
tion of alternative fuels in gasoline engines. The work performed 
during the first three months of the program are described. 


41024 (COO—4486-2) Flame propagation, autoignition and com- 
bustion in alcohol-petroleum-air mixtures and other alternative fuels. 
Quarterly Progress report No. 2, November 1, 1977—January 31, 
1978. Henein, N.A. (Wayne State Univ., Detroit, Mich. (USA)). Feb 
1978. Contract EC-77-S-02-4486. 5p. Dep. NTIS, PC A02/MF AO1. 

Progress is reported for research efforts involving three 
major projects on alternative automotive fuels. These projects are: 
(1) the development of a modified cetane scale for rating the 
autoignition properties of low ignition quality fuels; (2) the determi- 
nation of the autoignition and combustion characteristics of alterna- 
tive fuels in diesel engines; and (3) the development of a correlation 
between the flame speed and the different properties of the fuel-air 
(PMA) in gasoline engines (gasoline, gasoline-methanol blends, etc.). 


41025 (DOE/CS—0029) Program planning document: highway 
vehicle Alternative Fuels Utilization Program (AFUP). (Department 
of Energy, Washington, D.C. (USA). Div. of Transportation Energy 
Conservation). Apr 1978. 96p. Dep. NTIS, PC A05/MF AOI. 

A description is given of an alternative automobile fuels 
research program to assess the feasibility of replacing petroleum as 
the fuel for highway vehicles in the 1985 to 2600 and beyond time 
frame. Topics discussed include: (1) a summary and overview; (2) an 
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analysis of the transportation energy problem and its solution; (3) the 

justification for a Federal role; (4) technology assessment summary; 

fafa) and strategy of the program; and (6) scope of the program. 
A) 


41026 (DOE/ERA—0010) Analysis of the relative competitive 
position of marketers of motor gasoline. (Department of Energy, 
— D.C. (USA)). Mar 1978. 35p. Dep. NTIS, PC A03/MF 
AOl. 

In an effort to analyze the causes of changes in motor gasoline 
marketing, various economic data were collected and are presented. 
These data include; (1) gasoline sales by refiners; (2) sales through 
salaried retail outlets; (3) the number of gasoline retail outlets; and 
(4) the number of branded independent retail outlets. (PMA) 


41027 (P—5994) Military utility of very large airplanes and 
alternative fuels. Mikolowsky, W.T.; Noggle, L.W.; Stanley, W.L. 
(RAND Corp., Santa Monica, Calif. (USA)). Sep 1977. 27p. Corp., 
Santa Monica, CA. 

Synthetic chemical fuels and nuclear fuels were evaluated for 
use in very large airplanes (VLA's). Candidate fuels included syn- 
thetic jet fuel, liquid hydrogen, liquid methane, methanol, ethanol, 
ammonia, and gasoline. Airplane life-cycle costs and life-cycle 
energy consumption are estimated, and energy and cost effectiveness 
are evaluated. It is concluded that a synthetic conventional hydro- 
PMA) jet fuel remains the most attractive for military aircraft. 
PMA) 


41028 Fuel composition for reducing exhaust gas catalyst plug- 
ging. Niebylski, L.M.; Rifkin, E.B. (to Ethyl Corp.). US Patent 
4,082,517. 4 Apr 1978. Filed date 15 Dec 1975. 12p. 

Gasoline compositions and additive mixtures of esters of 
nitrilotriformic acid are described. The additives alleviate the plug- 
ging of certain catalysts being used in an engine exhaust system to 
ower the amount of undesirable constituents in exhaust gas from an 
engine being operated on gasoline containing a cyclopentadieny]l 
manganese antiknock. 


41029 Automative fuel mixture on the basis of gasoline. Whar- 
ton, D.G. (to Shell Internationale Research Maatschappij N.V., The 
Hague (Netherlands)). German(FRG) Patent 2,657,411/A/. 23 Jun 
1977. 12p. (In German). 

The invention describes additives for fuel mixtures which will 
enable an optimum fuel-air mixture in multi-cylinder engines (also 
when starting) to minimize fuel consumption. At the same time, this 
measure will minimize environmental pollution (hydrocarbon and 
carbon monoxide emissions), improve the driving properties and 
reduce corrosion damage and dangers due to ice formation. The 
additives according to the invention improve the distribution of the 
fuel-air mixture over the cylinders by preventing the walls of the 
intake distributor from being wetted with fuel. They consist of 
compounds containing fluorine, phosphorus, or sulfur, which are 
added in small amounts, preferably 1 to 60 parts by weight per 
million parts by volume (ppM w/v). In general, they are N-alkyl- 
substituted, perfluorated aliphatic or cycloaliphatic 
sulphonamidoalkylene phosphates, e.g. the compound mono-(N-eth- 
ylperfluoroctane-sulphonamidoethyl)-phosphate. Further patent 
claims pertain to the type and rae 4 of the carbon chains which 
may be widely varied. 


MATERIALS 


REFER ALSO TO CITATION(S) 39287 


41030 (DOE/ET—0011) Energy Research and Development 
Administration's (ERDA) Materials Coordinating Committee 
(EMACC) annual report for Fiscal Year 1977. (Department of 
Energy, Washington, D.C. (USA). ERDA Materials Coordinating 
Committee). Feb 1978. 54p. Dep. NTIS, PC A04/MF AOl1. 

A set of program summaries from member divisions of the 
ERDA Materials Coordinating Committee are presented for all 
divisions except Solar Energy, Procurement, Biological and Envi- 
ronmental Research, and Environmental Control Technology. The 
materials R and D budgets in FY1977 for the divisions that contrib- 
uted to the report are summarized. (GHT) 


41031 (SAND—77-1716C) Surface cleaning in thin film technol- 
ogy. Mattox, D.M. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1978. Contract EY-76-C-04-0789. 33p. (CONF-780430—2). Dep. 
NTIS, PC A03/MF AO1. 

From Conference on metallurgical coatings; San Francisco, 
CA, USA (3 Apr 1978). 

A "clean surface” is one that contains no significant amounts 
of undesirable material. This paper discusses the types and origin of 
various contaminants. Since cleaning is often equated with adhesion, 
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the mechanisms of adhesion to oxide, metal, and organic surfaces are 
reviewed and cleaning processes for these surfaces are outlined. 
Techniques for monitoring surface cleaning are presented, and the 
importance of storage of clean surfaces is discussed. An extensive 
bibliography is given. 4 figs., 89 references. 


METALS AND ALLOYS 


41032 (COO—2746-1) Contingency plans for chromium utiliza- 
tion. Publication NMAB-335, (National Research Council, Washing- 
ton, D.C. (USA). Committee on Contingency Plans for Chromium 
Utilization; National Materials Advisory Board (NRC), Washington, 
D.C. (USA)). 1978. Contract EY-76-C-02-2746. 374p. Dep. NTIS, 
PC A16/MF A011. 

The United States depends entirely on foreign sources for the 
critical material, chromium, making it very vulnerable to supply 
disruptions. This vulnerability results because chromium is essential 
for the fabrication of corrosion-resisting steels and high-temperature, 
oxidation-resisting alloys in applications that are vital to the nation’s 
technological well-being; because no substitutes are known for these 
materials in those applications; and because the known, substantial 
deposits of chromite ore are only in a few geographical locations 
that could become inaccessible to the United States as a result of 
political actions. The effectiveness of programs such as stockpiling, 
conservation, and research and development for substitutes to 
reduce the impact of disruption of imports of chromite and ferroch- 
romium are discussed. Alternatives for decreasing chromium con- 
sumption also are identified for chromium-containing materials in the 
areas of design, processing, and substitution. 


41033 (RDT-M—2-21T(12-77)) Forgings and bars for nuclear 
and other special applications (ASME SA-654 with additional require- 
ments). (Department of Energy, Washington, D.C. (USA). Div. of 
Nuclear Power Development). 10 Jan 1978. Contract W-7405-ENG- 
26. 12p. . 

This standard covers carbon steel and medium and high-alloy 
steel forgings and bars for nuclear and associated applications. It 
supplements ASME SA-654. (DLC) 


41034 Modern developments in powder metallurgy. Volume 10. 
Ferrous and non-ferrous P/M materials. Hausner, H.H.; Taubenblat, 
P.V. (eds.). Princeton, NJ; Metal Powder Industries Federation 
(1977). 596p. (CONF-760658—P2). . 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

Papers given at the conference incorporated in part 2 are 
concerned with powder metallurgy of ferrous materials, Cu and Cu- 
base alloys, Al and Al-base alloys, mechinability of power metallur- 
gy materials, and cemented carbides. A separate abstract was pre- 
pared for each of ten papers. (JRD) 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 39283, 39284, 40199, 41069, 
41085, 41086, 41184, 41352 


41035 (BDX—613-1757(Rev.)) Effects of deburring contami- 
nants on electroplating adhesion. Final report. Gillespie, L.K. (Bendix 
Corp., Kansas City, Mo. (USA)). Feb 1978. Contract EY-76-C-04- 
0613. 46p. Dep. NTIS, PC A03/MF AO1. 

Vibratory deburring and centrifugal barrel finishing can result 
in inadequate adhesion of electroplated metals. Fine particles of the 
abrasive metals and compounds used in these processes impregnate 
the exposed surfaces of the workpieces. If too many of these parti- 
cles are in the workpiece surfaces, electroplated coatings fail to 
adhere properly. Ceramic bonded aluminum oxide media causes 
fewer adhesion problems than fused aluminum oxide media. The 
implications of impregnated material in other processes were also 
explored. 7 figures, 10 tables. 


41036 (ORNL—5366) Breeder reactor materials development 
program quarterly progress report for period ending September 30, 
1977. Patriarca, P.; Brinkman, C.R.; Bryant, P.E.C.; Duke, J.M.; 
Goodwin, G.M.; King, R.T.; Tennery, V.J. (Oak Ridge National 
Lab., Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 160p. . 

Research is summarized on steam generator materials devel- 
opment, alternate breeder reactor structural materials, joining tech- 
nology piping and fitting, and advanced absorber materials. (JRD) 


41037 (TID—28386) Production of aluminum-silicon alloy and 
ferrosilicon and commercial purity aluminum by the direct reduction 
process. Second quarterly progress report, December 1, 1977—Febru- 
ary 28, 1978. Bruno, M.J. (Aluminum Co. of America, Alcoa Center, 
Pa. Alcoa Labs.). Mar 1978. Contract EC-77-C-01-5089. 21p. Dep. 
NTIS, PC A02/MF AOI. 
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Revised heat and mass balance calculations predicted a 36% 
increase in O2 and fuel carbon to offset reactant sensible heats and 
estimated unit heat losses. Preliminary calculations of heat and mass 
flows for the conceptual pilot reactor design indicated critical zones 
at the bottom due to high heat input requirements, and at the top due 
to excess heat generation by formation of CO. and C from CO. 
Binderless agglomerates were made from bauxite, clay and metallur- 
gical coke, fired and measured for important physical properties. 
Extrudates tested at operating conditions maintained integrity up to 
1800°C. Additional reaction mechanism runs resulted in production 
of competing reactions at the higher temperatures. It was determined 
that heat input rate effected product formation. Mathematical model- 
ing of kinetic expressions for predicted reactions was initiated. 
Several improved versions of crucible type, self-heated reactors 
were built and operated to evaluate O2 tuyere assemblies, raceway 
formation and O, distribution to a coke bed. The design of a bench 
scale, self-heated shaft reactor was initiated. The effects of Fe and Ti 
impurities on fractional crystallization were determined in the bench 
scale unit. Reduction of Si from 27.6% to 14% was attained in a 
pilot crystallizer. Design of pilot crystallizer components was started 
and a site layout was made for the purification equipment. Prelimi- 
nary designs of alternative holding furnaces were completed. Bench 
scale tests on purification to commercial grade Al were continued. 
Feed materials containing Al-Si-Fe and AI-Si-Fe-Ti were used. 
Efficiencies of 98% and Al purities of 99.9% were attained. Compo- 
— of intermetallic compounds in the residue phase were identi- 
ied. 


41038 (BNWL-tr—291) Preparation of coatings by high-tem- 
perature spraying. Druzhinin, L.K.; Kudinov, V.V. Jan 1978. Trans- 
lated from pp 7-59 of Poluchenie Pokrytii Vysokotemperaturnym 
Raspyleniem, 1973. 62p. Dep. NTIS, PC A04/MF AO1. 

The present status of research on the application of coatings 
by high temperature spraying of metallic and ceramic materials is 
reviewed. (GHT) 


41039 High-strength quenched and tempered fine-grained C-Si- 
Mn steels for nuclear power plant safety containments. Wallner, F.; 
Oberhauser, F.M.; Mayrhofer, M.; Ponschab, H.; Schuetz, H. 
(Voeest-Alp, Linz, Austria). Berg- Huettenmaenn. Monatsh.; 122: No. 
11, 528-534(Nov 1977). (In German). 

The development and properties of quenched and tempered 
fine-grained C-Si-Mn structural steels are reviewed. The special 
features of the material requirements in the production of nuclear 
reactor safety containments are indicated, with the different stages of 
production taken into account, including quenching and tempering, 
cold drawing, welding, and postweld heat treatment. Practical expe- 
rience with these materials is summarized. 


41040 Some aspects of pilot plant production of micron size 
zirconium powder by calciothermic reduction of ZrO.. Chaudhary, S. 
(Nuclear Fuel Complex, Hyderabad (India). Special Materials Plant); 
Krishnan, T.S. (Bhabha Atomic Research Centre, Bombay (India). 
aad Div.). Trans. Indian Inst. Met.; 30: No. 4, 224-228(Aug 
1 ; 


The operation of a pilot plant in the Metallurgy Division of 
the Bhabha Atomic Research Centre, Bombay, for the production of 
micron size zirconium metal powder by calciothermic reduction of 
zirconium oxide has been described and some of the aspects that are 
relevant to the scale up of operations are analyzed. The results of the 
pilot plant investigations have been compared with those from small 
scale studies reported earlier. While there has been no undue excur- 
sion of temperature during the entire course of reduction in the case 
of the small scale studies (50 gm of metal/batch), in the pilot plant 
operations, a sudden spurt of 140-150°C was noticed when the 
temperature of the change was in the vicinity of 740°C. Although 
the overall yield remained the same, the metal powder from the pilot 
= operations gave a lower yield of the -325 mesh fraction and 

ad a higher average particle size, besides higher oxygen content. 


These variations have been attributed to the sintering of the charge 
caused by the evolution of much larger quantity of heat. The metal 
powder had a flash point of approximately 170°C and was found 
suitable for industrial applications. 


41041 Tendency of forgings for light water reactor. Advance of 
design using large ring forgings. Onodera, S.; Mori, S. (Japan Steel 
Works Ltd., Muroran, Hokkaido. Muroran Plant). Karyoku Genshir- 
yoku Hatsuden; 28: No. 4, 365-371(Apr 1977). (In Japanese). 

SA 533, SA 508 Cl. 2 and Cl. 3 are used as the main steel 
materials for the reactor pressure vessels of LWRs, and their quality 
has been improved very much. Reactor pressure vessels have 
become very large, and are made by joining large forgings. In this 
paper, the present state of extremely large forged rings and the 
merits of using them are described. The features of the recent design 
using large forged rings are the very thick walls of shell flanges, the 
manufacture of a shell flange and a nozzle belt in one body, and the 
manufacture of shells with forged rings. By this design, the length of 
weld lines is reduced, the accuracy is improved by eliminating 
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longitudinal joints, the term of works is shortened by reducing 
welding and stress relieving, and the works of inspection is lessened. 
But the problems of using very large forged rings are the penamga 
of large ingots, hot working, and heat treatment. The shell flanges of 
KWU and Cockerill for the reactor pressure vessels of PWRs and 
the shell of Asea-Atom for the reactor pressure vessel of a BWR are 
shown as the examples. The properties of the rings made by the 
Japan Steel Works, Ltd. can be compared with those of the HSST 
project in USA. 


41042 Hardenability and mechanical properties of hot forged 
Mn—Mo steels made from prealloyed powders. Krantz, T.; Farge, 
J.C.; Chollet, P. (Noranda Research Centre, Pointe Claire, Quebec). 
pp 15-41 of Modern developments in powder metallurgy. Vol. 10. 
Hausner, H.H.; Taubenblat, P.V. (eds.). Princeton, NJ; Metal 
Powder Industries Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P2. 

Steel powders containing 0.2 to 1.4 percent manganese, and 
up to 1 percent each of molybdenum, nickel and copper, were 
prepared by water atomization. The annealed powders were blended 
sib eet compacted, sintered in pure hydrogen, cooled to room 
temperature, re-heated and hot forged to full density. Hardenability 
was determined on all the various alloy compositions and critical 
diameters were calculated. Tensile properties and impact strength 
were determined on all compositions in the normalized condition 
and after quenching and tempering to Rc 32 +- 2. The fatigue 
strength of the tempered steels was also determined. Molybdenum 
was found to be particularly effective in increasing the hardenability 
of the steels. The effect of manganese on the hardenability was less 
than that of molybdenum and was strongly dependent on the residu- 
al oxygen content of the steels. Nickel and copper additions had only 
limited effect on the hardenability. The hardenability of P/M steels 
can be predicted from their composition with the use of proper 
multiplying factors. The tensile properties of the normalized P/M 
steels showed composition dependence. In the quenched and tem- 
pered condition, the tensile properties were rather dependent on the 
actual degree of tempering. The average ratio for fatigue strength/ 
tensile strength was 0.43. Impact strengths were in the range gener- 
ally accepted for P/M steels. None of the mechanical properties 
examined in the study showed a correlation with the residual oxygen 
content present in the steels. 


41043 Annealing P/M forging for machinability. Fletcher, F.B. 
(Climax Molybdenum Co., Ann Arbor, MI). pp 453-466 of Modern 
developments in powder metallurgy. Vol. 10. Hausner, H.H.; Tau- 
benblat, P.V. (eds.). Princeton, NJ; Metal Powder Industries Feder- 
ation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P2. 

Many potential applications for P/M forgings require good 
machinability of the material in the as-forged condition. Machinabil- 
ity is improved by microstructural control to obtain coarse-grained 
proeutectoid ferrite and a large volume fraction of fine pearlite. Four 
manganese-molybdenum and manganese-molybdenum-nickel P/M 
alloys, 40F2, 40F3, 40F4, and 46F2, were studied with carbon 
contents in the range of 0.20 to 0.35 percent. It was found that ferrite 
grain size was independent of austenitizing temperature in the range 
of 1550 to 1850°F. An intercritical heat treatment was found to 
promote a favorable microstructure. Relatively coarse-grained fer- 
rite with ASTM grain size number 6.5 and fine lite in large 
volume fraction were obtained by furnace cooling the P/M forgings 
from their austenitizing temperature to 1350°F, holding for 30 
minutes to 2 hours, and air cooling. This heat treatment also resulted 
in some bainite formation. Pearlite-plus-bainite contents of 30 to 40 
percent were obtained. An intercritical hold prior to cooling is 
recommended for improving the machinability of 40F2, 40F3, 40F4, 
and 46F2 P/M forgings. 


41044 Modern developments in powder metallurgy. Volume 9, P/ 
M principles and production processes. Hausner, H.H.; Taubenblat, 
P.V. (eds.). Princeton, NJ; Metal Powder Industries Federation 
(1977). 565p. (CONF-760658—P1). . 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

Separate abstracts have been prepared for the individual 
papers presented. (TFD) 


41045 Sintering of nickel and nickel base binary alloys. Seidel, 
B.R. (Argonne National Lab., IL); Johnson, D.L. pp 37-50 of 
Modern developments in powder metallurgy. Vol. 9. Hausner, H.H.; 
Taubenblat, P.V. (eds.). Princeton, NJ; Metal Powder Industries 
Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P1. 
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A study was undertaken to determine the sintering character- 
istics and kinetics of Ni-15 at.% W, Ni-15 at.% Mo, Ni-20 at.% Cr, 
and high purity nickel in the initial stage, and carbony! nickel in the 
intermediate stage. It was found that surface diffusion is an important 
mechanism in the initial stage sintering of Ni-15 at.% W spherical 
powder, as indicated by measured excessive neck growth and obser- 
vation with optical and scanning electron microscopy. Densification 
is predominantly by grain boundary diffusion. Open internal porosity 
resulted in excessive measured shrinkage and prohibited determina- 
tion of the predominant sintering mechanisms of Ni-15 at.% Mo 
spherical powder. The presence of surface diffusion, however, is 
indicated. Densification of Ni-20 at.% Cr spherical powder com- 
pacts was found to be retarded by a solid, surface-oxide-phase and 
greatly enhanced by the presence of a transient liquid phase about 
the neck, depending on the oxygen partial pressure. At high tem- 
perature, densification is primarily by grain boundary diffusion. 
Reactive vaporization of Cr2O3 formed a gaseous stabilized mixed 
oxide liquid phase that is partially wetting on Ni-20 at.% Cr. The 
densification of high-purity nickel powder occurs predominantly by 
grain boundary diffusion at high temperatures. At lower tempera- 
tures, and particularly at low heating rates, plastic flow is significant. 
At low temperatures and fast heating rates, surface diffusion retards 
densification and effects excessive neck growth. Cumulative uncer- 
tainty in quantitative metallographic results limits analysis of inter- 
mediate-stage sintering data. Difficulty in revealing the grain bound- 
aries without changing the pore structure, and the presence of 
numerous twin boundaries, made quantitative characterization of the 
microstructure difficult. 


41046 Melt-drop technique for the production of high-purity 
metal powder. Aldinger, F.; Linck, E.; Claussen, N. (Max-Planck- 
Institut fuer Metallforshung, Stuttgart). pp 141-151 of Modern devel- 
opments in powder metallurgy. Vol. 9. Hausner, H.H.; Taubenblat, 
P.V. (eds.). Princeton, NJ; Metal Powder Industries Federation 
(1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P1. 

The production of high-purity powders of metals and alloys 
such as beryllium, titanium alloys, or superalloys is a problem. 
Oxidation of these materials cannot be avoided. Oxidation occurs in 
inert gases and even in reducing atmospheres when any gas impuri- 
ties are present. Therefore, the powder production of these materials 
has to be performed either in high vacuum or at least in a static 
atmosphere of inert gas purified immediately before coming into 
contact with the disintegrating material. These requirements are 
very well met by the melt-drop technique presented in this paper, 
especially for coarse powders which must not necessarily be cold- 
workable. This is true, for example, for superalloys where high- 
temperature applications require large grain sizes; or in titanium 
alloys because the final microstructure will be achieved by a thermo- 
mechanical treatment. In the case of beryllium and beryllium alloys, 
where grain sizes <5 um are desired, further milling is necessary. 
But the melt-drop technique offers a simple and clean method 
directly from the purifying process of vacuum melting. In melt-drop 
processes a liquid metal flows through a nozzle at the bottom of a 
crucible or the melt is just poured through a sieve. The theory of 
disintegration of a liquid jet into droplets, dates back to the 19th 
century. More recent investigations attempted to produce uniformly 
sized droplets by applying a capillary wave of given wave length to 
the jet. But this has been done only with non-metallic materials. 
Evidence is presented to prove the theory and show that this 
concept is applicable to the production of metal powders with 
controlled particle size. 


41047 Atomization of metal powders using the vibrating electrode 
method. Matei, G. (Polytechnic Inst., Cluj); Bicsak, E.; Huppmann, 
W.J.; Claussen, N. pp 153-159 of Modern developments in powder 
metallurgy. Vol. 9. Hausner, H.H.; Taubenblat, P.V. (eds.). Prince- 
ton, NJ; Metal Powder Industries Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P1. 

Atomization has become the most important process for metal 
powder production. The vibrating electrode process (VEP) de- 
scribed in this paper has some similarity to the rotating-electrode 
process. VEP, however, works continuously and, due to the small 
diameter of the consumable electrode, is especially applicable to the 
refractory metals like W or Mo. So far the process has been applied 
to mild steel, CrNi steel and a CuNi alloy in some detail; preliminary 
tests were carried out with W under water. The vibratory electrode 
process represents a simple technique for the production of high- 
purity metal powders of spherical particle shape. It is particularly 
useful if small quantities of refractory metal powder are to be 
produced. 


41048 Tungsten powder morphology. Basu, A.K.; Sale, F.R. 
(Univ. of Manchester, Eng.). pp 171-181 of Modern developments in 
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powder metallurgy. Vol. 9. Hausner, H.H.; Taubenblat, P.V. (eds.). 
Princeton, NJ; Metal Powder Industries Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P1. 

Part of a study which has been undertaken to examine the 
effects of various experimental variables on the morphologies of the 
products at different stages in the tungsten powder production 
sequence is reported. In particular the precipitation process used to 
produce the ammonium paratungstate, the temperature of reduction 
and the ratio of hydrogen to water vapor in the reducing atmosphere 
have been investigated. It was found that the morphology of tung- 
sten powder produced from ammonium paratungstate is related to 
the original morphology of the paratungstate material. Increasing 
the temperature of reduction of blue oxide causes a change in the 
morphology of the resultant metal product. At temperatures up to 
approximately 700°C, porous particles, of the same overall morphol- 
ogy as the original APT particles, are produced. At 700°C and 
above, new smaller particles of tungsten are produced but these are 
joined and retained in the framework of the original APT particle. 
The change in metal particle morphology is related to a change in 
the morphology of the oxide WO2 which occurs in the temperature 
range 700 to 800°C. Controlled reduction in H2/H2O mixtures 
produces the sub-oxide WisO. which forms as small interlocking 
rod-like whiskers. These give the possibility of using chemical con- 
trol of morphology to produce submicron oxide or metal 
particles.Freeze-dried APT appears to offer some advantages asso-W 
piated with the degree of separation of both fine WisO,g and fine W 
particles during processing. B-W is produced by reduction of a 
temperature of 500°C, while a-W is produced by reduction at 
temperatures of 600°C and above. 


41049 Electro/powder separation process. Dunn, J.P. (Electro/ 
Powder/Tech, Inc., Elmira, NY). pp 191-201 of Modern develop- 
ments in powder metallurgy. Vol. 9. Hausner, H.H.; Taubenblat, 
P.V. (eds.). Princeton, NJ; Metal Powder Industries Federation 
(1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P1. 

A report is presented to introduce the ELECTRO/ 
POWDER process to the P/M Industry. The process effectively 
uses electrostatic forces to convey, sort, meter, and blend fine 
powders. The major advantages of this separating process consist of 
the processing of primary particles, low particle energy due to 
particle velocity control and the pattern of particle movement over 
the sieve (vertical oscillation of particles above the sieve aperture). 
The report briefly describes the forces involved in both mechanical 
and sieving devices, with major emphasis on the operating principles 
of this process. Sieve separation of particulates is basically the result 
of two physical separating processes which occur simultaneously or 
independently; separation (dispersion) of particulates from each 
other and the size separation by passage through fixed apertures. In 
order to accomplish this goal, mechanical sieving devices utilize 
various motions to induce shear forces between the sieve surface and 
the particulates, and between the particulates themselves. It is noted 
that the ELECTRO/POWDER process is making steady progress 
in becoming an industrial tool for sieving and feeding of fine parti- 
cles. Its potential extends into both the blending and admixing of 
powders, either by incorpori ‘ng two opposing feeders, one being 
charged with the opposite polarity or by modifying the ELECTRO/ 
SIEVE to incorporate more than one input and a solid electrode to 
replace the sieve electrode. 


41050 Premixing ferromolybdenum in alloy sintered compacts 
with the aid of a liquid phase. Smith, Y.E.; Watanabe, H. (Climax 
Molybdenum Co., Ann Arbor, MI). pp 277-300 of Modern develop- 
ments in powder metallurgy. Vol. 9. Hausner, H.H.; Taubenblat, 
P.V. (eds.). Princeton, NJ; Metal Powder Industries Federation 
(1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P1. 

The feasibility of employing ferromolybdenum as an alloying 
additive to form a liquid phase during sintering was investigated. 
Fine (-200 mesh) ferromolybdenum powder, containing 1, 4 or 5% 
carbon, was added to an atomized iron powder along with graphite 
and zinc stearate. The powder blends were pressed into transverse 
rupture bars at 90% density. Sintering was conducted over the range 
2050 to 2250°F to yield test bars containing 0.9/1.0% carbon. The 
temperature required to form a liquid phase during sintering depend- 
ed on the carbon and molybdenum content of the ferromolybdenum. 
The 5% C ferromolybdenum produced liquid formation at 2150°F, 
while sintering at 2250°F produced liquid with 1% C ferromolyb- 
denum. Evaluation of the specimens with the largest amount of 
liquid formation by electron probe microanalysis showed that the 
maximum molybdenum concentration was reduced from the origina! 
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57% to 5%. These observations, combined with a study of an 
isothermal section of the C—Fe—Mo ternary phase diagram, indi- 
cated that uncarburized ferromolybdenum should result in liquid 
formation at a sintering temperature of 2250°F, with less than 1.0% 
total carbon in the compact. Specimens were prepared from stand- 
ard 57% Mo ferromolybdenum and experimental 20% Mo ferromo- 
lybdenum and sintered at this temperature to yield test bars contain- 
ing 0.4, 0.55 and 0.75% carbon. Liquid formation took place in the 
highest carbon specimens with either type of ferromolybdenum. The 
transverse rupture strength of the specimens containing 20% Mo 
ferromolybdenum was slightly higher than the strength of those 
containing 57% Mo ferromolybdenum. 


41051 Properties of hot formed Mo--Ni--Mn P/M steels with 
admixed copper. Mocarski, S.; Hall, D.W. pp 467-489 of Modern 
developments in powder metallurgy. Vol. 9. Hausner, H.H.; Tau- 
benblat, P.V. (eds.). Princeton, NJ; Metal Powder Industries Feder- 
ation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P1. 

Results are presented of an investigation on the use of Mo— 
Ni—Mn powders mixed with a hardening agent to produce powder 
metallurgy steels. Development of a new and valuable P/M steel 
with adjustable hardenability using a prealloyed Mo—Ni—Mn 
powder with admixed copper is reported. This new series of P/M 
copper-containing steels can be included in the user's specifications 
list without increasing his inventory of alloy powders by simply 
blending in a predetermined amount of copper along with the 
graphite and die lubricant. Low alloy Mo—Ni—Mn P/M steels with 
admixed copper sintered in a low oxygen potential atmosphere, 
besides improved hardenability, offer an excellent combination of 
strength and ductility. Admixed copper has a lesser affinity for 
oxygen than does iron and thus is a desirable alloying element in P/ 
M steels. Copper as a hardenability agent in Mo—Ni—Mn P/M steel 
is more effective and also holds a substantial cost advantage over 
nickel. Admixed copper is particularly effective in Mo—Ni—Mn P/ 
M steels when sintered at temperatures of 1200°C and higher. The 
beneficial effect of copper on hardenability is to a certain extent due 
to its unique influence of the microdistribution of other alloying 
elements. The amount of copper and carbon required to compensate 
for deficiencies in the chemical composition of base alloy powders 
can be readily determined.This allows the parts producer to control 
the hardenability of P/M steels with a precision unattainable in 
conventional alloy steels. A graphical method is outlined whereby 
the copper addition may be tailored to meet a particular hardenabi- 
lity level. This method allows the user to produce P/M steels 
equivalent to conventional alloys, e.g., 5100H or 8600H series of 
steels. 


41052 Auxiliary equipment and special techniques used for hot 
isostatic pressing. Pfeffer, J.B. (ASEA Inc., White Plains, NY); 
Odebo, U. pp 525-536 of Modern developments in powder metallur- 
gy. Vol. 9. Hausner, H.H.; Taubenblat, P.V. (eds.). Princeton, NJ; 
Metal Powder Industries Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P1. 

The largest use for hot isostatic pressing (HIP) in production 
is in the consolidation of powder. In principle, powder is filled into a 
capsule of metal or glass, and the capsule is evacuated, sealed and 
loaded into the hot isostatic press. Consolidation takes place in the 
hot isostatic press, at which time the consolidated capsule is re- 
moved from the press and the encapsulation material is removed 
from the consolidated powder body. In both densification and defect 
healing, HIP is carried out without encapsulating the material. This 
is possible as the materials that lend themselves to HIP healing 
initially have a high density without communicating pores; there- 
fore, the material acts as its own capsule. Considerations outside of 
the hot isostatic press that must be taken into account are examined. 
Information is included on powder manufacture, fabrication of cap- 
sules, powder handling, capsule sealing, and loading and unloading 
the press. (JRD) 


41053 Modern developments in powder metallurgy. Volume 11. 
P/M special materials and applications. Hausner, H.H.; Taubenblat, 
P.V. (eds.). Princeton, NJ; Metal Powder Industries Federation 
(1977). 454p. (CONF-760658—P3). . 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

Separate abstracts have been prepared for the individual 
papers presented. (TFD) 


41054 Fabrication, high temperature, and corrosion properties of 
tungsten metallizing wire. Eck, R.; Kienzl, F.; Tiles, B.; Wagner, H. 
(Metallwerk Plansee Aktiengesellschaft and Co. KG, Ruette/Tyrol, 
Austria). pp 91-108 of Modern developments in powder metallurgy. 
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Vol. 11. Hausner, H.H.; Taubenblat, P.V. (eds.). Princeton, NJ; 
Metal Powder Industries Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P3. 

Development work is reported to produce W-wire with over- 
lapping fiber structure for metallizing coils in a diameter range of 0.5 
to 1.0 mm. The advantage of using doped W-wire with overlapping 
fiber structure for metallizing is mainly due to the formation of a 
coarsegrained structure with a minimum grain boundary volume. 
The form stability and corrosion resistance can attain maximum 
values if the coarsegrained structure is obtained as early as possible, 
preferably before the coils are used. This fact is not only significant 
for the use of doped tungsten wire in vacuum metallizing but in all 
cases in which W-wire comes into contact with metals having a high 
grain boundary diffusion rate. An example is fiber reinforced com- 
posite materials, e.g., nickel, reinforced with doped W-wire. The use 
of recrystallized AKS doped W-wire in this case may be expected to 
improve properties of this composite material considerably. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 40753, 40754, 41062, 41074 


41055 (LBL—6884) Determination of the recovery stresses de- 
veloped by shape memory alloys. Mohamed, H.A. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Mar 1978. Contract W- 
7405-ENG-48. 8p. Dep. NTIS, PC A02/MF AO1. 

A simple relationship has been developed between recovery 
stresses, temperature, and strain, to explain the mechanical shape 
memory effect in some alloys which undergo thermoelastic martensi- 
tic transformation. (GHT) 


41056 (ORO—4044-7) Studies of microstructure-property rela- 
tionships in austenitic stainless steels. Final report. Spruiell, J.E. 
(Tennessee Univ., Knoxville (USA). Dept. of Chemical, Metallurgi- 
cal and Polymer Engineering). 1977. Contract EY-76-S-05-4044. 45p. 
Dep. NTIS, PC A03/MF AOl1. 

A final review is presented of the research carried out to 
provide better understanding of elevated temperature service of 
austenitic stainless steels, and especially the microstructural stability 
of both wrought-annealed steels and welded joints. (GHT) 


41057 (SAND—77-8289) Effect of microsegregation on the eta 
solvus temperature and forged microstructure of JBK-75. Brooks, 
J.A.; Estill, W.B. (Sandia Labs., Livermore, Calif. (USA)). Jan 1978. 
Contract EY-76-C-04-0789. 26p. Dep. NTIS, PC A03/MF AOl1. 

The effect of microsegregation on eta (Nis Ti) phase stability 
and on the forged microstructure of JBK-75 (a y-strengthened 
austenitic stainless steel) is discussed. Local variations in titanium 
content from 1.7 to 3.0 percent were observed in an alloy of overall 
composition of 2.1 percent titanium. Over this composition range the 
eta solvus temperature was seen to increase approximately 85°C. 
The range in eta solvus temperature of highly segregated material 
can explain the observed duplex grain structure of forged parts. 
During thermomechanical processing within the eta solvus tempera- 
ture range, the absence of eta in the low titanium region allows 
appreciable grain growth. Conversely, the undissolved eta in the 
higher titanium regions retards grain growth leading to the duplex 
fine grain-coarse grain microstructure. 8 figs. 


41058 Mechanical property characterization in support of elevat- 
ed temperature reactor design. Klueh, R.L.; Brinkman, C.R.; Sikka, 
V.K. (Oak Ridge National Lab., Tenn. (USA)). Nucl. Eng. Des.; 45: 
No. 1, 225-242(Jan 1978). 

The mechanical properties data used for the design of nuclear 
reactors and reactor components for operation at elevated tempera- 
tures often show considerable variation. In types 304 and 316 stain- 
less steels, much of the heat-to-heat variation is due to variation in 
chemical composition and grain size. For a heat-treatable ferritic 
steel such as 2 1/4 Cr-1 Mo steel, chemical composition is again 
important, but the heat treatment is more important. An understand- 
ing of the metallurgical processes that lead to data variation and 
property changes in these steels can be used to optimize reactor 
design. 


41059 Effect of heat treatment and slight chemistry variations on 
the physical metallurgy of hot isostatically pressed low carbon astroloy 
powder. Podob, M.T. pp 25-44 of Modern developments in powder 
metallurgy. Vol. 11. Hausner, H.H.; Taubenblat, P.V. (eds.). Prince- 
ton, NJ; Metal Powder Industries Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P3. 

Atomized prealloyed nickel-base superalloy powder of nomi- 
nal composition 0.04% C, 12.0% Co, 15.0% Cr, 5.0% Mo, 4.0% Al 
and 3.5% Ti, produced by two sources, was characterized as virtual- 
ly identical in all aspects except particle size distribution. Examina- 
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tion with extraction replicas revealed very clean surfaces with small, 
discontinuous MC carbides present. Hot isostatic pressing (HIP) of 
the powder at temperatures below versus above the gamma prime 
solvus, experimentally determined to be 2075°F, produces micros- 
tructures with similar constituents but varying morphologies. In both 
cases, predominant microstructural features are a fine dispersion of 
cooling gamma prime in a gamma matrix, MC carbides rich in Ti 
and Mo3(B,C). rich in Cr and Mo and MsBz borides rich in Mo, Cr, 
and Ti are present in grain boundaries and triple points. Phase 
morphology varies from spheroidized particles to film-like sheets. 
Low temperature HIP (below the gamma prime solvus) plus two- 
step stabilization and two-step aging resulted in agglomeration of the 
grain boundary gamma prime and the development of three different 
sizes of cuboidal matrix gamma prime. MC is replaced by discrete 
Mos3Be¢ particles. Modifying the heat treatment practice to eliminate a 
carbide nucleation step and a gamma prime aging step produced no 
changes in microstructure or mechanical properties. Slight carbon 
additions increased grain boundary precipitation, decreased grain 
size and gamma prime solvus temperature, and increased tensile 
strengths. Mechanical properties of HIP’ed low carbon Astroloy 
make it a viable substitute for conventional cast and wrought nickel- 
base superalloys. 


41060 Stress-assisted and strain-induced martensite morphologies 
in an Fe—21Ni—0.6C alloy. Snell, E.O.; Shyne, J.C.; Goldberg, A. 
(Univ. of California, Livermore). Metallography; 10: 299-314(1977). 

Morphologies resulting from the transformation of austenite 
to martensite during deformation of an Fe-21Ni-0.6C alloy are 
described. Samples were deformed either by conventional quasistatic 
tension loading, by high-strain-rate inertial tension loading, or by 
flyer-plate, compression shock loading. The various martensites ob- 
served are classified either as stress-assisted or strain-induced mar- 
tensite. The stress-assisted martensite is characteristic of the plate 
martensite formed by lowering the temperature below the Ms of the 
alloy. The strain-induced martensite, which forms only during plas- 
tic deformation, appears as laths or platelets, but with different 
morphologies in the tension-loaded and shock-loaded samples. In the 
tension-loaded, deformed samples, the laths are clustered within the 
deformation bands. In the shock-loaded samples, arrays of relatively 
thin, long laths, where observed, aligned parallel to the (111)/sub 
gamma/ twin boundaries of the more homogeneously deformed 
parent austenite. Where both martensites are present, the strain- 
induced martensite appears to have formed prior to the stress- 
assisted martensite. Differences in morphology between the shock- 
loaded and nonshock-loaded samples are ascribed to differences in 
the extent of dislocation generation and movement. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 40135, 40137, 40291, 40350, 
40351, 40375, 41039 


41061 (ANL/MSD—78-3) Compilation of fatigue data for Inco- 
loy 800 alloys. Majumdar, S. (Argonne National Lab., Ill. (USA)). 
Mar 1978. Contract W-31-109-ENG-38. 34p. Dep. NTIS, PC A03/ 
MF AOl1. 

The present report is a compilation of all room- and elevated- 
temperature, low-cycle fatigue data for Incoloy alloys 800 ahd 800H 
that are available in the literature in the United States. The compila- 
tion represents 482 data points that include strain-controlled, stress- 
controlled, and rotating-beam tests. 


41062 (BNWL-tr—296) Temper brittleness and intergranular 
segregations in steels of the 20 CND 10-10 type. Guttmann, M.; 
Dumoulin, P.; Palmier, M.; Le Blanc, P.; Biscondi, M. Translated 
from Mem. Sci. Rev. Metall.; 74: 377-392(Jun 1977). 43p. Dep. NTIS, 
PC A03/MF AO1. 

A formulation for impact strength (correlation between all 
the parameters defining the alloy and its transition temperature) was 
developed, and the characterization and interpretation of intergranu- 
lar segregation processes in iron and steel were studied. Because of 
the importance of Ni—Cr—Mo steels for the fabrication of large 
forgings, the study was centered on alloys of the 20 CND 10-10 
type, for which there is the most hope of reducing the sensitivity to 
reversible temper brittleness. (GHT) 


41063 (COO—3476-15) Cleavage behavior as a function of com- 
position for single crystals of the Mo—Nb system. Pucino, A.T. 
(State Univ. of New York, Stony Brook (USA). Dept. of Materials 
Science). Jan 1978. Contract EY-76-S-02-3476. 177p. Dep. NTIS, PC 
A09/MF AO1. 

Thesis. 

Investigations were carried out in order to study the effect of 
alloying on the cleavage behavior of single crystals in the molybde- 
num-niobium system. Crystals of (001) tensile orientation, prepared 
by a modified EBZR growth technique, were precracked by spark 
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erosion in a dielectric environment of liquid nitrogen. The crystals 
were subsequently tested in uniaxial tension at 77°K. 


41064 (ORNL—5355) Fatigue crack propagation in 2'/, Cr—1 
Mo steel. Corwin, W.R.; Booker, M.K.; Booker, B.L.P.; Brinkman, 
C.R. (Oak Ridge National Lab., Tenn. (USA)). Feb 1978. Contract 
W-7405-ENG-26. 56p. . 

The fetique crack growth rate of isothermally annealed 2'/, 
Cr-1 Mo steel was examined as a function of stress intensity, tem- 
perature, mean stress, frequency, metallurgical condition, and envi- 
ronment. The growth rate was found to increase markedly with 
stress intensity, temperature, and inversee frequency. Small vari- 
ations in the growth rate were observed due to heat-to-heat vari- 
ations, aging, carbon content, and welding effects. Growth rates in a 
vacuum and in helium with controlled impurities were shown to be 
substantially lower than those measured in air. Slightly smaller 
growth rates were observeed in the presencee of steam than in pure 
air. An analytical model of the results in air was prepared as a 
multiple function of stress intensity, temperature, and frequency. The 
model predicts mean behavior for possible use in material optimiz- 
ation as well as upper limit growth rates for use in safety analyses. 


41065 (ORNL/NUREG/TM—166) Heavy-Section Steel Tech- 
nology Program. Quarterly progress report, July—September 1977. 
Whitman, G.D.; Bryan, R.H. (Oak Ridge National Lab., Tenn. 
(USA)). Apr 1978. Contract W-7405-ENG-26. 13lp. Dep. NTIS, PC 
A07/MF AO1. 

The Heavy-Section Steel Technology (HSST) Program is an 
engineering research activity conducted by the Oak Ridge National 
Laboratory for the Nuclear Regulatory Commission. It comprises 
studies related to all areas of the technology of the materials fabricat- 
ed into thick-section primary-coolant systems of light-water-cooled 
nuclear power reactors. The principal area of investigation is the 
behavior and structural integrity of steel pressure vessels containing 
cracklike flaws. Current work is organized into seven tasks: program 
administration and procurement, fracture mechanics analyses and 
investigations, effect of high-temperature primary reactor water on 
subcritical crack growth, investigations of irradiated materials, pres- 
sure vessel investigations, thermal shock investigations, and foreign 
research. Stress intensity factors measured on photoelastic models of 
BWR vessels and intermediate test vessels (ITVs) with nozzles are 
consistent with values deduced from burst tests of the ITVs. The 
ITV models reproduced effects locally present in the BWR nozzles 
with a safety margin of 20 to 50%. Subcritical crack growth speci- 
mens are being subjected to low-frequency cyclic loading and ramp 
and hold cycles in a PWR environment. Starting DELTA K appears 
to affect crack growth rate in the high-temperature water environ- 
ment. A series of unirradiated (control) Charpy V-notch impact 
specimens from weldments in the second 4T-CTS irradiation were 
tested. Assembly of three capsules for the next irradiation was 
completed. Intermediate test vessel V-7B was pressurized to the 
point of failure in a hydraulic sustained-load replication of two 
earlier tests but with the flaw in the vicinity of the heat-affected zone 
of a half-bead weld repair. Evaluations and preparations for crack- 
arrest and further ITV tests were made. Cryogenic quenching as a 
means of performing a warm prestressing thermal shock test and 
crack arrest tests is being studied. 


41066 (SAND—78-0164C) Metal deformation modeling: stress 
relaxation of aluminum. Rohde, R.W.; Swearengen, J.C. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04- 
0789. 24p. (CONF-780515—1). NTIS, MF AO1. 

From Metal deformation modeling) stress relaxation of alumi- 
num; Kansas City, MO, USA (May 1978). 

Portions of document are illegible. 

Experiments designed to test the validity of a model for rate- 
dependent inelastic deformation in metals are presented and dis- 
cussed. The stress dependence of the strain rate in 99.99 percent pure 
aluminum was determined at 308K from stress relaxation and creep 
experiments, and at 373K from stress relaxation experiments. Defor- 
mation history was examined by conducting experiments subsequent 
to either monotonic tensile or reversed strain cyclic loading. At both 
temperatures and for both deformation histories evidence of micros- 
tructural recovery was identified during the course of a relaxation 
experiment. The exponent characterizing recovery was found to be 
20 at 300K for both stress relaxation and creep, indicating that 
plastic deformation during creep and relaxation may be governed by 
the same kinetic law. The model is also found to predict correctly 
transient behavior observed in some relaxation experiments. This 
model apparently provides a physical basis for predicting relaxation 
subsequent to a variety of deformation conditions, thereby function- 
ing as an evolutionary material law. 


41067 (UCRL—80868) Computer simulation of plastic deforma- 
tion in the Charpy V-notch impact test. Norris, D.M. Jr.; Quinones, 
D.F.: Moran, B. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 7 Mar 1978. Contract W-7405-ENG-48. 7p. 
(CONF-780213—5). Dep. NTIS, PC A02/MF AOI. 
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From 107. AIME meeting; Denver, CO, USA (26 Feb 1978). 

Calculations describe the dynamic stress and strain states in 
the standard Charpy specimen from impact to the start of cracking. 
We model A533 Grade B Class 1 nuclear-pressure-vessel steel at 
100°C with an elastic-plastic constitutive law. Large deformation 
and rotation of the material are accounted for. The specimen veloc- 
ity field during the impact transient is presented and how the early 
wave effects cause separation of the specimen from the striker is 
shown. The calculations show why correlations between Charpy 
fracture energy and fracture toughness have been largely unsuccess- 
ful and suggest methods to improve these correlations using the same 
specimen geometry. 


41068 (WCAP—9292) Dynamic fracture toughness of ASME 
SA508 Class 2a ASME SA533 grade A Class 2 base and heat affected 
zone material and applicable weld metals. Logsdon, W.A.; Begley, 
J.A.; Gottshall, C.L. (Westinghouse Nuclear Energy Systems, Pitts- 
burgh, Pa. (USA)). Mar 1978. 5O0p. Nuclear Energy System, Pitts- 
burgh. 

The ASME Boiler and Pressure Vessel Code, Section III, 
Article G-2000, requires that dynamic fracture toughness data be 
developed for materials with specified minimum yield strengths 
greater than 50 ksi to provide verification and utilization of the 
ASME specified minimum reference toughness K/sub IR/ curve. In 
order to qualify ASME SA508 Class 2a and ASME SA533 Grade A 
Class 2 pressure vessel steels (minimum yield strengths equal 65 kip/ 
in.* and 70 kip/in.*, respectively) per this requirement, dynamic 
fracture toughness tests were performed on these materials. All 
dynamic fracture toughness values of SA508 Class 2a base and HAZ 
material, SA533 Grade A Class 2 base and HAZ material, and 
— weld metals exceeded the ASME specified minimum 
reference toughness K/sub IR/ curve. 


41069 Underclad cracking in nuclear vessel steels. II. Detection 
and control of underclad cracking. Dolby, R.E. (Welding Inst., Cam- 
bridge (UK)); Saunders, G.G. Met. Constr. Br. Weld. J.; 10: No. 1, 
20-24(Jan 1978). 

Methods, both established and newly-developed, of detecting 
underclad cracking are very briefly described. Fabrication experi- 
ence and testing data have shown that steels SA5O8 class 2, and 
22NiMoCr37 have a high susceptibility to underclad cracking 
whereas SA533 grade B Class 1 and SA508 Class 3 have low 
susceptibility. In discussing optimum conditions for maximum resis- 
tance to the cracking the following features are discussed: main 
alloying elements, carbon content, grain refinement practice, and 
residual and impurity elements levels. Another method which is 
discussed for controlling the cracking involves changes in cladding 
procedures. These include low energy input to avoid coarse grained 
HAZ structures, use of the double layer techniques, or renormalising 
techniques such as surface inducting heating, T16 remelting, and 
plasma heating. A third method is by modifications in the procedure 
of post weld heat treatment. 


41070 Micrograin superplasticity in zircaloy at 850°c. Garde, 
A.M.; Chung, H.M.; Kassner, T.F. (Argonne Natl Lab, Ill). Acta 
Metall.; 26: No. 1, 153-166(Jan 1978). 

Uniaxial tensile stress-strain behavior of longitudinal and 
transverse texture Zircaloy-2 and -4 specimens was investigated over 
the range of experimental conditions: temperature 700-1400°C, strain 
rate 10°°—10~'s~', oxygen concentration 0.11—2.0 wt.% and grain 
size 5—55 ym. A superplastic total-elongation peak with essentially 
zero uniform strain was observed near 850°C. This elongation maxi- 
mum is strongly strain-rate and grain-size dependent. Texture had a 
minimal effect on the superplastic ductility. An increase in the 
oxygen concentration shifted the elongation peak to higher tempera- 
tures. The microstructure most conducive for superplasticity consist- 
ed of a large volume fraction of hard a phase with a small volume 
fraction of soft 8 phase distributed at the a-grain boundaries. The 
dominant mechanism at 850-900°C is grain-boundary sliding with 
accommodation by diffusional creep, grain-boundary migration, and 
dislocation slip. 


41071 Shape memory effect and the high damping in copper-zinc- 
aluminium alloys. Delaey, L.; Aernoudt, E.; Roos, J. (Louvain Univ. 
(Belgium). Dept. de Metallurgie). Metall; 31: No. 12, 1325-1331(Dec 
1977). (In German). 

The peculiar properties of martensitic copper-zinc-aluminium 
alloys are discussed; the Msub(s)-temperatures and the stresses neces- 
sary to induce pseudoelastic deformation are given. Some stress- 
strain curves are used to discuss the damping and fatigue properties; 
the properties of the martensitic samples are better than those of the 


B-phase alloys. The shape memory effect which is used in a shape- 
memory-engine is illustrated. 


41072 Effects of heat treatment on the microstructure and me- 
chanical behaviour of U-0.75 wt% Mo-0.75 wt.% Nb-0.75 wt.% Zr- 
0.50 wt.% Ti. Eckelmeyer, K.H. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). J. Nucl. Mater.; 68: No. 1, 92-99(Sep 1977). 
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The effects of heat treatment on the microstructure and 
mechanical behavior of U-0.75 wt.% Mo-0.75 wt.% Nb-0.75 wt.% 
Zr-0.50 wt.% Ti are shown to be very similar to those in dilute 
binary uranium allcys. Quenching from the y-phase field produces 
an extensively twinned supersaturated martensite which is amenable 
to subsequent age hardening in the 250-425°C range. Overaging 
occurs at temperatures above 450°C due to decomposition of the 
martensite to the equilibrium phases. This polynary alloy is shown to 
be heat treatable to a yield strength of 1725 MPa, higher than can be 
attained in binary alloys. Its tensile elongation in the soft as 
quenched condition, however, is only 15% lower than is obtainable 
in binary alloys. The mechanical properties of the polynary alloy are 
also shown to be markedly dependent on quench rate, and hence, on 
section thickness. 


41073 Investigation of limiting stress and thermal fatigue of steel 
12Cr1iMoV. Tulyakov, G.A.; Trunin, I.1.; Sokolyanskii, B.M. (Cent 
Sci Res Inst of Heavy Mach, USSR). Teploenergetika (Moscow); No. 
6, 63-66(Jun 1977). (In Russian). 

Based on experimental data, the form of the equations relating 
the limiting stress and thermocyclic strength to the main test param- 
eters is determined. Steel 12Cr1MoV is used to make heating surface 
tubes and piping for high-capacity boilers. 


41074 Structure and properties of the metal of steam pipes made 
of steel EI 756 after long operation. Verner, M.A.; Druzhinina, L.P. 
(ORGRES, Ural, USSR). Teploenergetika (Moscow); No. 6, 71-74(Jun 
1977). (In Russian). 

Results of an investigation of the microstructure, chemical 
and phase composition, mechanical and heat-resisting properties of 
steam pipe metal after 55,550 hr of operation at 545°C and the stress 
of 7.7 x 10’Pa are presented. It is concluded that steel EI 756 
(1Cr11W2MoV) may be used as steam pipe material in supercritical 
pressure boilers and can advantageously replace steel 15Cr1MolV 
presently used, resulting in considerable savings. 


41075 Deformation dynamics in zircaloy 2 : a re-examination 
allowing for variations in activation entropy and mobile dislocation 
density. Ray, S.K.; Samuel, K.G.; Rodriguez, P. (Reactor Research 
Centre, Kalpakkam (India)). Trans. Indian Inst. Met.; 30: No. 2, 112- 
114(Apr 1977). 


41076 Development of the methods of evaluation of service prop- 
erties of heat resistant materials, Adamovich, V.K. (Cent Boiler and 
Turbine Inst, USSR). Energ hinostroenie; No. 9, 27-30(1977). (In 
Russian). 

A survey of the methods of determination of service charac- 
teristics of materials for power engineering is presented. The meth- 
ods of evaluation of the parameters of cyclic deformation and life 
curves relying on the data of standard static tests, developed at the 
Central Boiler and Turbine Institute, are described. They have been 
checked on the data of 1000 tests for steels and alloys of different 
kinds. 


41077 Properties of high strength Ni—Mo—P P/M steels. 
Esper, F.J. (Robert Bosch GmbH, Gerlingen, Ger.). pp 43-52 of 
Modern developments in powder metallurgy. Vol. 10. Hausner, 
H.H.; Taubenblat, P.V. (eds.). Princeton, NJ; Metal Powder Indus- 
tries Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P2. 

Ni-Mo PM steels with additions of P and C in the as-sintered 
conditions, without subsequent heat treatment were studied. It was 
found that Ni-Mo-P P/M steels with 2.5 to 3.5 percent Ni, 2.5 to 4.5 
percent Mo, and 0.45 percent P, sintered at 1250°C, can reach values 
of tensile strength greater than 600 N/mm, of yield strength greater 
than 450 N/mm2, and of impact strength greater than 60 J, the ratio 
of fatigue to tensile strength is greater than 0.3. They are very 
economical because they can be produced by a single sinter process 
without any precautions. Because of the high yield strength they can 
be used for high duty parts. Their good toughness makes it sure that 
they can sustain high dynamical loads, too. Moreover, their me- 
chanical properties can compete with some hot forged P/M steels, 
the properties of which are at the lower limit of this type of 
materials. 





41078 Introduction of high oxygen affinity elements manganese, 
chromium, and vanadium in the powder metallurgy of P/M parts. 
Zapf, G.; Dalal, K. (Sintermetallwerk Krebsoege GmbH, Rade- 
vormwald, Ger.). pp 129-152 of Modern developments in powder 
metallurgy. Vol. 10. Hausner, H.H.; Taubenblat, PV. (eds.). Prince- 
ton, NJ; Metal Powder Industries Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P2. 
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New alloying techniques to improve mechanical properties 
are discussed. It is noted that new alloying techniques must not be 
considered only from the viewpoint of mechanical properties, but 
must also be evaluated in terms of the alloying cost. A comparative 
value analysis is reported for various sintered materials. If it is 
considered that the ternary Fe-Cu-Ni alloys have an UTS range of 
500 and 700 N/mm, then this alloying system will correspond to 10 
cents, 17 cents, and 19 cents per pound, respectively in 1976 prices. 
The alloys of the Cr-Cu are unquestionably more expensive and their 
use as an alternative for this lower mechanical strength range is not 
acceptable. Mn-Cr alloys are less expensive than the ternary Fe-Cu- 
Ni alloys, but owing to the high affinity of Mn and Cr for oxygen it 
is very difficult to avoid the oxidation of these elements during the 
heat-up time to sintering temperature. Hence, the 20 percent Mn, 20 
percent Cr, 20 percent Mo, 7 percent C-20 percent Mn, 20 percent 
V, 20 percent Mo, 5 percent C (MCM-MVM) alloys, which are 
easier to handle and fabricate than the Mn-Cr alloys, are more 
favorable than the ternary Fe-Cu-Ni alloys. MCM-MVM alloys have 
nearly the same alloying cost in a given UTS range. The advantage 
of MVM over MCM alloys lie in their slightly higher static and 
substantially higher dynamic properties. In the future, the develop- 
ment of alloying techniques must aim at obtaining parts with high 
mechanical strength at minimum production costs. These are essen- 
tial steps towards any extension of the market for sintered parts. 


41079 Correlation between individual mechanical properties and 
fracture analysis of hot formed P/M steels. Hoffman, G.; Dalal, K. 
(Sintermetallwerk Krebsoege GmbH, Radevormwald, Ger.). pp 171- 
197 of Modern developments in powder metallurgy. Vol. 10. 
Hausner, H.H.; Taubenblat, P.V. (eds.). Princeton, NJ; Metal 
Powder Industries Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P2. 

Static and dynamic properties of hot formed (HF) sintered 
steels manufactured under production conditions were systematically 
studied. The investigation included alloying systems with elements 
having a low as well as a high affinity towards oxygen. A new 
alloying technique using a master alloy where manganese, chromium 
and vanadium are combined in complex carbide phases results in H/ 
F steels with high mechanical properties and minimum oxygen 
content. Optimum composition of H/F steels regarding mechanical 
properties, fracture mechanism, and alloying costs was established. 
Certain correlations between individual mechanical properties and 
RA allowed classification of the different alloying systems. It also 
indicated abnormal behavior and permitted the comparison with 
wrought steels. It was further established that within the investigated 
range of oxygen content, the influence of oxides is secondary. 
Addition of graphite improved the reduction process and gave 
optimum mechanical properties. This is also valid for alloying sys- 
tems with elements which are easily reduced. Fracture analysis with 
SEM explained the fracture mechanism and was correlated to the 
material behavior. The optimum alloy (0.2 percent Mn, 0.2 percent 
V, 0.2 percent Mo, 0.6 percent C) requires only 0.6 wt percent total 
alloying content and 0.6 wt percent of inexpensive carbon. This 
alloy has UTS of 900 to 1000 N/mm, endurance limit of 340 N/mm? 
and impact energy of 13 joules at only 7 cents/lIb alloying cost. It 
also shows a ductile dimple fracture, independent of the carbon 
content and hence it is insensitive to production variables. 


41080 Influence of atomization stock on properties of hot isosta- 
tically pressed low carbon astroloy. Evans, D.J.; Judd, G.M. pp 199- 
210 of Modern developments in powder metallurgy. Vol. 10. 
Hausner, H.H.; Taubenblat, P.V. (eds.). Princeton, NJ; Metal 
Powder Industries Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P2. 

A program was conducted to evaluate the effects of starting 
raw material type, i.e., virgin or vacuum induction melted (VIM), 
with or without revert, on the chemistry control and mechanical 
properties of a low-carbon modification of Astroloy consolidated by 
hot isostatic pressing. Four heats of low-carbon Astroloy powder 
were produced by argon atomization of 100 percent virgin raw 
materials, 100 percent VIM stock and 50 percent revert combina- 
tions of these two starting materials. After consolidation by HIP at 
2215°F, 15 ksi for 3 hours, and a standard Astroloy heat treatment, 
mechanical properties of the four heats were evaluated. No signifi- 
cant chemical variations were observed in the four heats of powder. 
No difference in microstructure or phases present was noted as a 
function of type of atomization starting stock used. Based on the 
similarity in mechanical properties measured, no preference could be 


discerned for any particular type of atomization starting stock. 
(IRD) 


41081 Iron—copper—tellurium: a new machinable iron-base P/ 
M alloy. Taubenblat, P.W.; Smith, W.E.; Bladt, F.A. (AMAX Base 
Metals Research and Development, Inc., Carteret, NJ). pp 467-475 
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of Modern developments in powder metallurgy. Vol. 10. Hausner, 
H.H.; Taubenblat, P.V. (eds.). Princeton, NJ; Metal Powder Indus- 
tries Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P2. 

A project was undertaken to measure the effects of Te 
additions on machinability of steels and to determine whether Te can 
be retained in iron P/M parts without reducing the mechanical 
properties. It was aimed at the conventional iron P/M parts that, 
because of design requirements, must be additionally drilled, tapped 
or otherwise machined. It was found that small quantities of telluri- 
um and copper in the iron P/M parts improve the machinability, as 
measured by a drilling test, without significantly affecting the me- 
chanical properties. A tellurium content of 0.1 percent is sufficient to 
reduce the drilling time by 60 percent. The addition of 0.5 percent 
copper was found necessary to prevent loss of the tellurium from the 
iron P/M parts during sintering in an endothermic atmosphere. 


41082 Evaluation of HIP-plus-forged Ti—6Al—2Sn—4Zr—6Mo 
discs made from REP power preforms. Chen, C.C. (Wyman-Gordon 
Co., Worcester, MA); Friedman, G.I. pp 491-508 of Modern devel- 
opments in powder metallurgy. Vol. 9. Hausner, H.H.; Taubenblat, 

-V. (eds.). Princeton, NJ; Metal Powder Industries Federation 
(1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P1. 

An investigation was undertaken to evaluate the forgeability, 
the structural characteristics, and the mechanical properties of Ti— 
6Al—2Sn—4Zr—6Mo disk forgings processed from rotating elec- 
trode process-hot isostatic pressing (REP-HIP) powder preforms. It 
was shown that the powder preforms exhibited excellent forgeability 
in both (a+) and 8 ranges. Among various processing conditions 
examined, the as (a+) forged powder preforms gave the best room 
temperature and high temperature tensile properties. However, the 
optimum combination of tensile properties, creep strength and stabil- 
ity, and fracture toughness was obtained for as B-forged disks. The 
results also demonstrated that the powder forgings are very sensitive 
to heat treatment, and the tensile ductility varies significantly with 
specimen orientation. Additional observations are made on the die- 
chilled surface layers in the B-processed forgings. 


41083 Water turbine pump failure. Schmitt, C.R. (Union Car- 
bide Corp., Oak Ridge, TN); Lambert, F.J. Jr.; Hall, J.E.; Garden, 
G.C. Mater. Performance; 14: No. 2, 29-30(Feb 1975). 

Recently, the cast iron discharge heads of three deep-well 
turbine pumps ruptured at the Oak Ridge, Tennessee raw water 
intake pumping station. The tensile a of specimens taken from 
areas of one of the failed castings were than half that specified. 
Replacement pump heads are to be made of ductile iron or hot- 
rolled steel. 
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REFER ALSO TO CITATION(S) 39368, 40209, 40211, 40212, 
40213, 41054, 41055, 41071, 41155 


41084 (AD-A—046632) Magnetism in transition-group alloys 
and rare-earth compounds, Final technical report 1 Apr 74—30 Jun 76. 
Kouvel, J.S. (Illinois Univ., Chicago (USA). Dept. of Physics). Sep 
1977. Contracts N00014-75-C-0895;N00014-69-A-0090-0003. 53p. 
NTIS PC A04/MF AOl1. 

Magnetization measurements were carried out in a study of 
local magnetic effects (magnetic clusters, paramagnons, etc.) in the 
transition-group alloy systems, Ni-Rh, Pd-Ni, and Fe-Cr, near their 
critical compositions or critical temperatures for ferromagnetic or- 
dering. Similar measurements were made of the detailed magnetiz- 
ation processes associated with the micto-magnetic (spin-glass) or- 
dering of Cu-Mn alloys. Also conducted was a magnetic and neutron 
diffraction investigation of high-order (biquadratic) exchange inter- 
actions in the rare-earth compounds, PrAg and DySb. 


41085 (COO—4056-6) Development of ferromagnetic spinels for 
optical isolation at 10.6 1m. Progress report, December 1, 1977— 
February 28, 1978. Teegarden, K.J. (Rochester Univ., N.Y. (USA)). 
Feb 1978. Contract EY-76-S-02-4056. 7p. Dep. NTIS, PC A02/MF 
A0l. 

During the period December 1, 1977 to February 28, 1978 
emphasis has been placed on preparing pure powders of CdCr2Se, 
and determining the parameters necessary to hot press these into 
windows with low absorption at 10.6 4m. Two methods of prepara- 
tion, namely growth of small single crystals from a liquid phase and 
the Kodak technique of coprecipitation of hydroxides and subse- 
quent treatment with H2Se have yielded samples which have an 
absorption coefficient of approximately 100 cm™' at 10.6 ym. The 
samples contain Cr2O3 as a major impurity. Scattering due to either 
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pores or a second phase also limits transmission. Procedures for 
removing Cr2O3 and decreasing porosity are discussed. 


41086 (LBL—6016, pp 170-232) Materials chemistry. 1976. 

In Materials and Molecular Research Division annual report, 
1976 

Materials chemistry research activities in solid state physics at 
Lawrence Berkeley Laboratory during 1976 are described. Topics 
covered include: chemical structure; and high temperature and sur- 
face chemistry. (GHT) 


41087 (ORNL/TM—6282) Theromdynamics of carbon in nickel- 
based multicomponent solid solutions. Bradley, D.J. (Oak Ridge 
National Lab., Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 
250p. Dep. NTIS, PC A1l1/MF AO1. 

The activity coefficient of carbon in nickel, nickel-titanium, 
nickel-titanium-chromium, nickel-titanium-molybdenum and nickel- 
titanium-molybdenum-chromium alloys has been measured at 900, 
1100 and 1215°C. The results indicate that carbon obeys Henry’s 
Law over the range studied (0 to 2 at. percent). The literature for the 
nickel-carbon and iron-carbon systems are reviewed and corrected. 
For the activity of carbon in iron as a function of composition, a new 
relationship based on re-evaluation of the thermodynamics of the 
CO/CO; equilibrium is proposed. Calculations using this relationship 
reproduce the data to within 2.5 percent, but the accuracy of the 
calibrating standards used by many investigators to analyze for 
carbon is at best 5 percent. This explains the lack of agreement 
between the many precise sets of data. The values of the activity 
coefficient of carbon in the various solid solutions are used to 
calculate a set of parameters for the Kohler-Kaufman equation. The 
calculations indicate that binary interaction energies are not suffi- 
cient to describe the thermodynamics of carbon in some of the 
nickel-based solid solutions. The results of previous workers for 
carbon in nickel-iron alloys are completely described by inclusion of 
ternary terms in the Kohler-Kaufman equation. Most of the carbon 
solid solution at high temperatures in nickel and nickel-titantium 
alloys precipitates from solution on quenching in water. The precipi- 
tate is composed of very small particles (greater than 2.5 nm) of 
elemental carbon. The results of some preliminary thermomigration 
experiments are discussed and recommendations for further work are 
presented. 


41088 (ORO—3291-21) Application of adiabatic calorimetry to 
metal systems. Progress report, 1976—1977. Stansbury, E.E.; Brooks, 
C.R. (Tennessee Univ., Knoxville (USA). Dept. of Chemical, Metal- 
lurgical and Polymer Engineering). 1977. Contract EY-76-S-05-3291. 
13p. Dep. NTIS, PC A02/MF AO1. 

Research to measure the heat capacity of liquid metals, and to 
measure the heat effects in plastically deformed austenitic stainless 
steels is described. The liquid metals require a container. The de- 
formed stainless steel is necessarily in strips; these are too small to 
make a specimen directly and thus also requires a container. For 
both types of samples the heat capacity of the empty container is 
measured, then that of the full container and from the two sets of 
data one calculates the desired heat capacity. This procedure as- 
sumes the heat losses are the same for both conditions, which is 
approximated best when the heat losses are small. In general, other 
laboratories have found this technique to yield very accurate heat 
capacity data (error less than +-1%). Since this accuracy is required 
to properly analyze the data for both the liquid metals and the 
deformed stainless steel, the heat loss problem was studied. An 
improved calorimeter was designed and built, and the heat loss 
problem in the present calorimeter was evaluated. In addition, 
development of the necessary computer software and its application 
to convert the calorimeters to computer control is described. 


41089 (UCRL—S50108(Vol.1)(Rev.1)) Compendium of shock 
wave data. Introduction. Section Al. Elements. van Thiel, M.; Shaner, 
J.; Salinas, E. (eds.). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Jun 1977. Contract W-7405-ENG-48. 663p. NTIS, 
MF AOl. 

Portions of document are illegible. 

This volume lists thermodynamic data for inorganic com- 
pounds and hydrocarbons. Binary and more complex compounds 
(including minerals) are listed; among the hydrocarbons are anthra- 
cene, benzene, hexane, paraffin, polyethylene, and polystyrene. 


(RWR) 


41090 (UCRL—80438) High temperature, noncontact material 
testing. Calder, C.A.; Wilcox, W.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1977. Contract W-7405-ENG- 
48. 17p. Dep. NTIS, PC A02/MF AO}. 

The elastic moduli of six metals have been determined at 
elevated temperatures by an ultrasonic method incorporating high 
energy laser deposition as the loading mechanism and displacement 
interferometry as the sensing transducer. The laser induced stress 
wave data from a single test provide sufficient information to evalu- 
ate any two independent moduli of an isotropic elastic material. The 
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method permits material testing without physical contact with the 
specimen and is, therefore, especially convenient for high tempera- 
ture work. 


41091 Measurements of the vacancy formation enthalpy in alumi- 
num using positron annihilation spectroscopy. Fluss, M.J.; Smedsk- 
jaer, L.C.; Chason, M.K.; Legnini, D.G.; Siegel, R.W. (Materials 
Science Division, Argonne National Laboratory, Argonne, Illinois 
60439). Phys. Rev., B; 17: No. 9, 3444-3455(1 May 1978). 

The temperature dependence of positron annihilation in alu- 
minum has been investigated over the range 20—435 °C by simulta- 
neous measurements of positron lifetime and Doppler broadening of 
the annihilation spectrum. The analyses of lifetime data are critically 
examined, especially with respect to the effects of instrumental 
resolution function uncertainties. The lifetime and Doppler-broaden- 
ing data have been analyzed in terms of the two-state trapping 
model. Application of this model to the measurement of the vacan- 
cy-formation enthalpy E/sup F//sub v/ in aluminum is discussed in 
light of the observation of a strong temperature dependence of the 
apparent positron lifetime in the bulk or lattice state above 370 °C. 
The monovacancy formation enthalpy in aluminum, E/sup F//sub 
lv/ = 0.66 +- 0.02 eV, was determined for temperatures below 372 
°C. This is compared with values previously reported. 


41092 'H and 7D NMR in stoichiometric PdH (PdD). Wiley, 
C.L.; Fradin, F.Y. (Argonne National Laboratory, Argonne, Illinois 
60439). Phys. Rev., B; 17: No. 9, 3462-3467(1 May 1978). 

The results of 'H and ?D nuclear spin-lattice relaxation-rate 
measurements in stoichiometric PdH and PdD, respectively, indicate 
an increasing spin density at the proton site, [N (0) H/sub hfs/]/sub 
H/, which correlates with the increase in T/sub c/ with increasing 
hydrogen concentration. An isotope effect is also found {i.e.,[N (0) 
H/sub hfs/]/sub D//[N (0) H/sub hfs/J/sub H/ > 1} for the 
stoichiometric compounds, which could result from the effect of the 
zero-point displacements smearing out the Fermi-level charge densi- 
ty at the hydrogenic sites. 


41093 Specific heat of A-15 and bec Mo/sub 0.4/Tc/sub 0.6/. 
Stewart, G.R.; Giorgi, A.L. (University of California, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). Phys. Rev., 
B; 17: No. 9, 3534-3540(1 May 1978). 

The specific heat of the A-15 phase Mo/sub 0.4/Tc/sub 0.6/ 
and of the allotropic bec (A-2) phase of the same composition 
prepared by a rapid-quench technique has been measured between 4 
and 20 K. The A-15 allotrope has an electronic-specific-heat coeffi- 
cient y of 3.3 mJ/(g-atom K*) and a Debye temperature of 271 K. 
The bcc phase has a y of 6.8 mJ/(g-atom K?) and a softer lattice, 
with a Debye temperature of 258 K. The energy gaps of both 
structure are appreciably higher than those of any other known 
superconductors, with 2A/kT/sub c/ values of 6.5 for the A-15 and 
6.2 for the bec compared with the previously known maxima of 4.8 
for NbsSn and 4.6 for Hg. In addition, the specific-heat discontinuity 
at T/sub c/ for the A-15 Mo/sub 0.4/Tc/sub 0.6/ is the largest yet 
observed, with the electronic superconducting specific heat C/sub e 
s/ equal to 5.4yT/sub c/. 


41094 Comment of volume-corrected isomer shifts of transition- 
metal impurities. Watson, R.E.; Bennett, L.H. (Brookhaven National 
Laboratory, Upton, New York 11973). Phys. Rev., B; 17: No. 9, 3714- 
3717(1 May 1978). 

Using newly available Moessbauer isomer-shift data, it is 
found that a universal curve still can describe all the results for 
transition-metal impurities in all hosts for which data are available. 


41095 L/sub 2,3/VV and MVV Auger spectra of copper. 
Madden, H.H.; Zehner, D.M.; Noonan, J.R. (Sandia Laboratories, 
5114, Albuquerque, New Mexico 87185). Phys. Rev., B; 17: No. 8, 
3074-3088(15 Apr 1978). 

Electron-excited integral L/sub 2,3/VV and MVV Auger 
spectra from clean copper surfaces are presented and compared with 
x-ray excited L/sub 2,3/VV spectra, with other electron-excited 
derivative MVV spectra, and with the results of atomic-model and 
band-theory calculations. Our L/sub 2,3/VV spectra agree well with 
the x-ray-excited results in both line shape and LsVV to L:VV 
integrated-intensity ratio. Recent atomic-model interpretations of 
these spectra by McGuire are briefly reviewed and found, especially 
for the LsVV spectrum, to provide a very good explanation of the 
spectra: the multiplet splitting mechanism is responsible for the 
major peaks, and satellite-intensity contributions resulting from 
Coster-Kronig LilzV, LilsV, and L2LsV transitions give rise to the 
low-energy portions of the spectra. Our MVV spectra also have 
sharp features with shapes that are in agreement with atomic-model 
calculations. The experimental M/sub 2,3/VV-to-M: VV integrated- 
intensity ratio is much larger than 3 to 1, and varies with primary- 
electron-beam energy, indicating that satellite intensity contributions 
make up part of the MVV signals. The sharp features in these 
spectra, however, do not change with variations in primary-beam 
energy from 119 to 3000 eV indicating that they are not dependent 
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upon satellite intensity. The experimental Ms VV-to-M2VV integrat- 
ed-intensity ratio also remains unchanged at 1.3 to 1 for the same 
variation in primary-beam energy. A broad high-energy shoulder 
forms part of the MVV spectra, especially for the Mi VV signal. This 
feature of the MVV line shapes is not in agreement with the atomic- 
model calculations. It is also not simply related to the undistorted 
valence-band density of states for copper. 


41096 Relativistic calculations of 4f excitation energies in the 
rare-earth metals: Further results. Herbst, J.F.; Watson, R.E.; Wil- 
kins, J.W. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., B; 17: No. 8, 3089-3098(15 Apr 1978). 

We report additional results of our relativistic calculations of 
4f excitation energies in the rare-earth metals: (i) 4f binding energies 
computed for the atomic configurations used as inputs to our band 
calculations, as well as for the atomic ground states; (ii) band 
parameters and 4f level positions calculated via the renormalized- 
atom method, with emphasis on the unoccupied 4f levels; (iii) values 
for U, the Coulomb interaction energy between two 4f electrons at 
the same metallic site; and (iv) simple estimates of cohesive energies. 
Comparisons are made with experimental values. In particular, we 
find that our approach works well for estimating U in metals and 
insulators. The Appendix contains a discussion of the connection 
between our calculated parameters and those of the Anderson model 
(as applied to fluctuating valence systems), including dynamic 
screening effects. 


41097 de Haas—van Alphen effect and the band structure of 
UGe;. Arko, A.J.; Koelling, D.D. (Argonne National Laboratory, 
Argonne, Illinois 60439). Phys. Rev., B; 17: No. 8, 3104-3114(15 Apr 
1978). 

de Haas—van Alphen measurements, band-structure calcula- 
tions, and a model of the Fermi surface are presented for UGes. This 
system is representative of the Ll2 structured UXs compounds 
(where X is a group-III or -I[V element) and is characterized as a 
spin-fluctuation system. Excellent agreement (considering the com- 
plications) is obtained between data and calculations. A large narrow 
peak in the density of states is found at the Fermi energy and is 
believed responsible for the nearly magnetic phenomena. Large mass 
enhancements are indicated. By studying UGes, we attempt to 
provide some insight into the systematics of these UXs3 systems. 


41098 De Haas-van Alphen study of niobium: Fermi surface, 
cyclotron effective masses, and magnetic breakdown effects. Karim, 
D.P.; Ketterson, J.B.; Crabtree, G.W. (Northwestern University, 
Evanston, Illinois). J. Low Temp. Phys.; 30: No. 3, 389-423(1 Feb 
1978). 

The Fermi surface of niobium has been investigated using the 
de Haas—van Alphen effect. Data were taken at temperatures as low 
as 0.3 K and in fields as high as 130 kG. An on-line minicomputer 
was used to Fourier-transform the digitized signals. Many new 
extremal area data have been obtained, including oscillations associ- 
ated with the previously unobserved [-centered hole octahedron 
and [T and N-centered orbits on the so-called jungle gym. An 
additional set of signals has been observed near [100], which are 
thought to be a result of magnetic breakdown between the second 
zone octahedron result of magnetic breakdown between the second 
zone octahedron and third zone jungle gym. A separate low-frequen- 
cy signal was observed and is believed to be a result of magnetic- 
breakdown-induced quantum interference oscillations. Anisotropies 
of the cyclotron effective mass have been determined for many 
orbits on all three of the Fermi surface sheets. Finally, the area data 
have been used to parametrize the Fermi surface in terms of scatter- 
ing phase shifts in a Korringa—Kohn—Rostoker band structure 
formalism. 


41099 Superconductivity in irradiated A-15 compounds at low 
fluences. I. Neutron-irradiated V;Si. Viswanathan, R.; Caton, R.; 
Pande, C.S. (Broodhaven National Laboratory, Upton, New York). 
J. Low Temp. Phys.; 30: No. 3, 503-511(1 Feb 1978). 

The behavior of the superconducting transition temperature 
T/sub c/ of single-crystal and polycrystalline Vs3Si was investigated 
as a function of low-fluence neutron irradiation. It is found that the 
initial degradation of T/sub c/ is sample-dependent, some specimens 
showing no degradation in T/sub c/ up to a fluence of 2 x 10'* n/ 
cm?. This and many other earlier observations on low-fluence behav- 
ior are explained in terms of a recently proposed model of radiation 
damage in A-15 compounds. 


41100 Superconductivity in irradiated A-15 compounds at low 
fluences. II. Alpha-particle-irradiated Nb:Sn and NbsGe. Wiesmann, 
H.; Gurvitch, M.; Ghosh, A.K.; Lutz, H.; Jones, K.W.; Goland, 
A.N.; Strongin, M. (Brookhaven National Laboratory, Upton, New 
York). J. Low Temp. Phys.; 30: No. 3, 513-519(1 Feb 1978). 

The T/sub c/ behavior of vapor-deposited NbsGe and Nb3Sn 
is examined as a function of low-fluence alpha-particle irradiation. It 
is found that for NbsSn with rhoo~15 p-cm the T/sub c/ is 
insensitive to low doses of radiation, whereas NbsGe with rhoo ~ 50 
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p-cm has its T/sub c/ depressed immediately with irradiation. It is 
suggested that the T/sub c/ behavior of A-15 superconductors in the 
regime of small dose is strongly influenced by the initial state of the 
sample. Furthermore, it is argued that the fu thor of the T/sub c/ 
with dose can be qualitatively explained by considering a sharp 
structure in the density of states N(E), the smearing of which by 
defects leads to a depression in T/sub c/. 


41101 Correlation of temperature properties of electronic specific 
heat and heat conduction of transition metals at high temperatures. 
Peletskii, V.E. (High-Temperature Institute, Academy of Sciences of 
the USSR). High Temp. (USSR) (Engl. Transl.); 15: No. 4, 616- 
620(Jan 1978). 

The temperature dependence of the electronic specific heat of 
transition metals at high temperatures is analyzed. The size of the 
parameter determining the deviation of the electronic specific heat 
from linearity is estimated. A relation is established between the 
logarithmic temperature derivative of the electronic specific heat 
and the heat conduction. The effect of the shape of the electron 
state-density curve on the form of this relation is investigated. The 
conclusions obtained are compared with experimental and calculated 
data for tungsten, tantalum, and vanadium. 


41102 Enthalpy and heat capacity of niobium and vanadium in 
the region from 298.15°K to the melting point. Berezin, B.Y.; Chek- 
hovskoi, V.Y. (High-Temperature Institute, Academy of Sciences of 
the USSR). High Temp. (USSR) (Engl. Transl.); 15: No. 4, 651- 
656(Jan 1978). 

The method of mixing using levitational heating was used to 
measure the enthalpy of niobium and vanadium in the temperature 
intervals 1650-2707 and 1345-2173°K, respectively. The experimen- 
tal data are approximated by polynomials, whose form is determined 
as the result of a regression analysis of the experimental results in a 
BE SM-4 digital computer. The heat capacity is calculated from the 
equations. An analysis is made of the errors of the data on the 
enthalpy and the heat capacity. An earlier published value of the 
heat of fusion of vanadium is refined. 


41103 Electrical conductivity of stabilized ZrO. in contact with 
LnaCrO;. Novikov, V.K.; Strakhov, V.I.; Gorbunova, K.G. (Lenso- 
vet Leningrad Technical Institute). High Temp. (USSR) (Engl. 
Transl.); 15: No. 4, 749-752(Jan 1978). 

It is shown that ZrO» stabilized with a minimum (12 mole%) 
amount of Nd2Os; does not react with NdCrOs at temperatures to 
1750°C, whereas YCrOs in the presence of a cubic solid solution (92 
mole% ZrO2+8 mole% Y2O3) decomposes partially, as a result of 
which the concentration of Y2Os in the solid solution ZrO2—Y20s 
increases, and free chromic oxide appears in the roasted article. 
Refractories from mixtures of a cubic solid solution (88 mole% 
ZrO2=12 mole% Nd2Os) and NdCrOs are characterized by a quite 
high electrical conductivity at low temperatures. With a content of 
more than 30 wt.% NdCrOs in articles they have a p-type conduc- 
tivity. 


41104 Thermophysical properties of alloys of tungsten-molybde- 
num solid solutions. Zarichnyak, Y.P.; Lisnenko, T.A.; Basov, A.E. 
(Leningrad Institute of Fine Mechanics and Optics). High Temp. 
(USSR) (Engl. Transl.); 15: No. 4, 780-782(Jan 1978). 

The thermal diffusivity, specific heat, and thermal conductiv- 
ity of W-Mo alloys were measured over the temperature range 100— 
2400°C.(AIP) 


41105 Positronium-like states in metals. Dekhtyar, I.Y.; Mada- 
tova, E.G.; Silant’ev, V.I.; Adonin, V.T.; Likhtorovich, S.P.; Rusta- 
mov, S.A. (Institute of Metal Physics, Ukrainian Academy of Sci- 
ences). JETP Lett. (USSR) (Engl. Transl.); 26: No. 5, 247-249(5 Sep 
1977). 

We report the first observation of positronium-like states in 
metallic Mo crystals at liquid-helium and liquid-nitrogen tempera- 
tures. The results indicate that delocalized positronium (Ps) is pro- 
duced in definite conditions also in metals, where it can move via 
quantum tunneling. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 38754, 38780, 39196, 39332, 
39387, 39388, 39389, 39390, 39693, 40021, 40141, 40229, 40230, 
40351, 40446, 40455 


41106 (AD—915753) Zine-rich coatings for aluminum in 
seawater. Technical note. Brouillette, C.V. (Naval Civil Engineering 
Lab., Port Hueneme, Calif. (USA)). Aug 1973. 59p. (NCEL-TN— 
1291). NTIS PC A04/MF AO1. 

Aluminum 6061-T6 coated test panels were prepared for 
exposure in the harbor water at Port Hueneme, California. Surface 
preparation of most of the panels was by a light sandblast before 
application of selected coatings; but one series was merely washed 
clean with water and then with mineral spirits, and another was 
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treated with Alodine 1200S before the coatings were applied. Zinc- 
rich primers of various types were used, top-coated with epoxy vinyl 
or coal-tar epoxy systems. After three years of exposure coatings 
over the Alodine 1200S gave good to excellent protection compara- 
ble to that over the zinc inorganic silicates. The topcoated zinc-rich 
organic primers were slightly inferior to the zinc inorganic silicates. 
Several coating systems gave excellent protection during the three 
years of harbor exposure and indicated a protective potential for 
several years more. (Author) 


41107 (CEGB-RD/B/N—3914) One the reaction product mor- 
phology of alloy 800 in simulated HTR helium. Pearce, R.J.; Taunt, 
R.J. (Central Electricity Generating Board, Berkeley (UK). Berke- 
ley Nuclear Labs.). Jun 1977. 37p. Dep. NTIS (US Sales Only), PC 
A03/MF AO1. 

The reaction product morphology of various casts of Alloy 
800 in simulated HTR helium has been examined. The oxidation 
products are in accord with thermodynamic predictions and carburi- 
zation of some samples is also observed. The effects of temperature, 
stress, specimen pre-treatment, and compositional variations on the 
reaction mechanism are examined. 


41108 (COO—2462-4) Localized corrosion and stress corrosion 
cracking behavior of austenitic stainless steel weldments containing 
retained ferrite. Annual report, June 1, 1977—March 31, 
1978. Savage, W.F.; Duquette, D.J. (Rensselaer Polytechnic Inst., 
Troy, N.Y. (USA). Dept. of Materials Engineering). Mar 1978. 
Contract EY-76-S-02-2462. 15p. Dep. NTIS, PC A02/MF AOl. 

Localized corrosion (pitting) experiments have been per- 
formed on single-phase austenitic 304 stainless steels and on duplex 
304 steels containing 6 to 8% retained delta ferrite as a result of rapid 
solidification (welding). Experimental variables included thermome- 
chanical treatment, solution pH, chloride concentration and solution 
temperature. 


41109 Aluminium corrosion studies. II. Corrosion rates in water. 
Berzins, A.; Evans, J.V.; Lowson, R.T. (A.A.E.C. Research Estab- 
lishment, Sutherland, Australia). Aust. J. Chem.; 30: 721-731(1977). 

The corrosion rate of aluminium in flowing neutral waters at 
50°C has been determined as a function of pH, oxygen concentration 
and chloride concentration. The corrosion rate, A/sub t/, as total 
aluminium lost between the 4th and 80th day was observed to be 
logarithmic according to A/sub t/ = B log t + C with a minimum 


rate in the pH range 5-6, and with B c. 3 x 10-°g cm’, Cc. 20x 1075 
g cm~? and t in days for oxygen-saturated water. Saturating the 
water with nitrogen or adding up to 15 mg Cl” 1"? increased the 
corrosion rate. It was concluded that this was due to competitive 
action on the oxide surface, between dissolved oxygen and chloride 
ions. 


41110 Effect of carbides on the decarburization behavior of 2.25 
Cr-1 Mo steel in high temperature sodium. Shida, Y.; Yoshikawa, K.; 
Moroishi, T. (Sumitomo Metal Industries Ltd., Amagasaki, Hyogo 
(Japan). Central Research Labs.). J. Jpn. Inst. Met.; 41: No. 7, 697- 
705(Jul 1977). (In Japanese). 

2 1/4 Cr-1 Mo steel is highly promising for construction 
materials of the LMFBR secondary system. The effect of carbides 
on the decarburization rate of 2 1/4 Cr-1 Mo steel in high-tempera- 
ture sodium was studied. The effect was investigated by immersing 
specimens with different metallurgical structures and various kinds 
of carbides in static — sodium at temperatures from 550 to 
700°C. The changes of carbides in the composition, phase and 
morphology were examined by the X-ray diffraction method, chemi- 
cal analysis of carbides, electromicroscopic observation by extrac- 
tion replica and the electron diffraction method. The following 
results were obtained. (1) Decarburization rate of 2 1/4 Cr-1 Mo 
steel in sodium can be related to phase, morphology, transformation 
rate and the coagulation process of carbide precipitates. Carbides 
dissolve in the order of MsC> lamellar MosCs> granular M7C; 
asymptotically equals granular MesCs asymptotically equals M2C > 
MéC. (2) Carbides dissolve so as to spheroidize themselves. Diffusion 
of Cr and Mo from carbide to the matrix seems to control the 
dissolution rate of comparatively stable carbide. (3) Carbides should 
be stabilized in order to minimize the rate of decarburization. It is 
most appropriate to make MeC a dominant carbide phase in steel. 


41111 Oxidation of zirconium alloys. Chakravarty, S.; Gadiyar, 
H.S. (Bhabha Atomic Research Centre, Bombay (India). Metallurgy 
Div.). Trans. Indian Inst. Met.; 30: No. 1, 35-38(Feb 1977). 

Studies on the oxidation of Zr-Ni alloys (0.1 to 2.0wt.% Ni) 
were carried out in high temperature water (350°C), steam (400 deg 
and 550 deg C) and oxygen (600°C). In the aqueous system, early 
oxide spalling was observed in all the alloys. In steam at 400 deg and 
550°C, alloys low in nickel showed considerably higher oxidation 
rates than Kroll Zr, Zr-Nb and Zr-Cr binary alloys. However, long 
term exposures of alloys higher in nickel showed lower weight gains, 
but with an early spalling tendency at weight gains of about 300-400 
mg/dm?. In oxygen at 600°C, the weight gains indicated that the 
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alloys were better resistant to oxidation than zircaloy-2 and Zr-Nb 
alloys. The early oxide spalling and the higher oxidation rates in 
water and steam could be explained on the basis of abnormal 
hydrogen pick up by the alloy system, while the better resisting 
properties in oxygen could be attributed to the condensation of a 
nickel rich phase at the metal-oxide interface. 


41112 Application of fracture mechanics principles to stress cor- 
rosion fractures from contact stresses. Smith, E. (Manchester 
Univ. (UK)). pp 257-270 of Fracture mechanics in engineering 
practice. Papers presented at the 1976 annual conference of the 
Stress Analysis Group of the Institute of Physics held at the Univer- 
sity of Sheffield, England. Stanley, P. (Nottingham Univ. (UK)). 
London; Applied Science Publisher (1977). 

From Annual conference of the Stress Analysis Group of the 
Institute of Physics; Sheffield, UK (1976). 

Fracture mechanics procedures are used to discuss stress 
corrosion fractures arising from contact stresses. The general princi- 
ples associated with this type of failure are outlined in a simple 
quantitative manner, and they are applied to a specific problem: the 
stress corrosion fracture of Zircaloy cladding in water-cooled reac- 
tor fuel rods. Consideration of this problem from a fracture mechan- 
ics viewpoint focuses attention on specific experimental research 
programs whose results should further our understanding of the 
problem; the paper therefore demonstrates the usefulness of fracture 
mechanics with regard to this class of problem. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 40142, 40183, 40228, 40230, 
42075, 42076 


41113 (ANL/FPP/TM—105) Sputtering and surface damage of 
TFTR protective plate materials (Mo, TZM, graphite) by energetic D* 
ion irradiation. Final report for Princeton Plasma Physics Laboratory. 
Kaminsky, M.; Das, S.K.; Dusza, P. (Argonne National Lab., Ill. 
(USA)). Mar 1978. Contract W-31-109-ENG-38. 4lp. Dep. NTIS, 
PC A03/MF AOl1. 

Studies have been conducted in accordance with a service 
request from the Plasma Physics Laboratory (PPPL) of Princeton 
University to determine the total sputtering yields and the surface 
damage of molybdenum [a candidate material for the neutral beam 
injector protective plate for Princeton's Fusion Test Reactor 
(TFTR)] caused by the impact of D* ions at 120-keV, 60-keV and 
40-keV at fluxes and total doses agreed upon between PPPL and 
ANL. The irradiations have been conducted in a specified pulsed 
mode as well as in a dc mode. The material TZM (a molybdenum 
alloy) was included in some tests of surface damage, but not for the 
full complement of doses planned for molybdenum. According to a 
request by PPPL the target temperature was not to be controlled 
(targets were allowed to reach a temperature determined by the 
beam power deposition and the conductive and radiative heat 
losses), but the target temperature was to be monitored. The irradia- 
tions were conducted at pressures ranging from 4 x 10~° torr to 2 x 
10-* torr. 


41114 (NEDO— 12636) Irradiation growth of Zircaloy. Adam- 
son, R.B. (General Electric Co., Pleasanton, Calif. (USA). Vallecitos 
Nuclear Center). Jul 1976. 36p. Electric Co., Pleasanton, CA. 

General Electric Co. data on irradiation growth of Zircaloy is 
presented. Irradiation growth is defined as irradiation-induced 
changes in dimensions in the absence of an implied stress. It is shown 
that the primary variables are fluence, irradiation temperature, 
amount of prior cold work, heat treatment, and texture. For recrys- 
tallized Zircaloy: growth (1) increases as "f’, the fraction of basal 
poles in measurement direction, decreases; shrinkage is possible for 
large f-factors, (2) increases with increasing temperature up to about 
300°C, above which it decreases, (3) tends towards saturation for 
fluences greater than about 5 x 10° n/cm? (E greater than 1 MeV). 
For cold worked/stress relieved material: growth (1) increases lin- 
early with fluence up to at least 3 x 10?" n/cm?2, (2) increases linearly 
with increase in the amount of cold work. For recrystallized materi- 
al, all irradiation growth is recovered during suitable thermal an- 
neals, while for cold worked material only a portion of the growth is 
recoverable. Rapid recovery occurs above 350°C (644°F) with an 
activation energy of 1.67 cv. Mechanistic implications of the gath- 
ered data are discussed. 


41115 (RFP—2647) Interaction of xenon light with the surface of 
304 stainless steel. Krenzer, R.W. (Atomics International Div., 
Golden, Colo. (USA). Rocky Flats Plant). 14 Feb 1978. Contract 
EY-76-C-04-3533. 24p. Dep. NTIS, PC A02/MF AO1. 

Laser amplifier frames fabricated from Type 304 stainless 
steel are known to cause damage to glass lenses by ejecting particles 
which are deposited on the lenses. High energy pulses of xenon light 
interact with the steel surface to produce damage sites. Heat treat- 
ment and surface cleaning procedures greatly affect the surface 
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stability of the steel and influence contamination generated by the 
steel. It is believed that inclusions and/or carbides play a role, and 
the size of damage sites observed on glass correlate with the size of 
nonmetallic phases in the steel. Thermal etching of the steel was 
found to be a principle mechanism of surface damage caused by the 
high energy xenon light. 


41116 (UCID—17763) DT fusion neutron irradiation of BNL— 
LASL superconductor wires and ORNL magnesium oxide crystals. 
MacLean, S.C. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 9 Nov 1977. Contract W-7405-ENG-48. 6p. Dep. 
NTIS, PC A02/MF AOl1. 

The DT fusion neutron irradiation of eleven BNL-LASL 
superconductor wires and two ORNL magnesium oxide crystals is 
described. The sample position and neutron dose record are given. 
The maximum neutron fluence on any sample was 5.94 x 10% 
neutrons/cm?. 


41117 (WAPD-TM—1305) In-pile temperature dependence of 
the yield strength and growth of Zircaloy (AWBA development pro- 
gram). Dollins, C.C. (Bettis Atomic Power Lab., West Mifflin, Pa. 
(USA)). Mar 1978. Contract EY-76-C-11-0014. 12p. Dep. NTIS, PC 
A02/MF AOl. 

A previously reported growth model is modified and low 
temperature growth predictions in Zircaloy are made to support the 
proposal that the smaller irradiation damage observed at lower 
temperature results from the damage sites, or depleted zones, being 
larger at lower temperatures. This proposal holds that the vacancies 
making up the zones cannot migrate at the lower temperature and, 
therefore, cannot condense into small voids or dislocation loops. The 
larger zones serve as better sinks for interstitials because they have a 
larger capture radius and, since they contain the same number of 
vacancies as the smaller, higher temperature zones, they heal faster 
resulting in less total damage. The resulting theoretical predictions 
are compared with experimental data and found to be in good 
agreement. 


41118 Irradiation creep due to point defect absorption at disloca- 
tions. Heald, P.T. (Central Electricity Generating Board, Berkeley 
(UK). Berkeley Nuclear Labs.); Bullough, R. (UKAEA Research 
Group, Harwell. Atomic Energy Research Establishment). Met. Sci.; 
11: No. 12, 592-597(Dec 1977). 

From Vacancies ‘76: point defect behaviour and diffusional 
processes conference; Bristol, UK (13 - 16 Sep 1976). 

The stress-induced preferential absorption (SIPA) mechanism 
of irradiation creep is briefly reviewed. Its origin is explained in 
terms of the first-order size effect interaction and the induced 
interaction between the intrinsic point defects and the dislocations. 
These two interactions combine in a body under uniaxial stress to 
ensure that preferential absorption of interstitials will occur at those 
edge dislocations oriented with their extra planes normal to the 
stress axis and vice versa for the vacancies. A simplified rate theory 
argument is used to deduce the magnitude and microstructural 
dependence of the resulting creep strain. It is shown that the 
calculated creep rate is linear in applied stress and irradiating flux 
and is fairly independent of temperature. 


41119 Effect of self-ion injection in simulation studies of void 
swelling. Brailsford, A.D. (Ford Motor Co., Dearborn, Mich. 
(USA)); Mansur, L.K. (Oak Ridge National Lab., Tenn. (USA)). J. 
Nucl. Mater.; 71: No. 1, 110-116(Dec 1977). 

The rate theory of void swelling is generalized to incorporate 
the effect of excess interstitial production resulting from self-ion 
injection in simulation studies. The swelling rate is shown to be 
reduced at all temperatures, the fractional reduction being largest in 
the region where intrinsic recombination of irradiation-induced in- 
terstitials and vacancies dominates, provided there is no dislocation 
recovery at high doses. When such recovery processes are operative, 
however, the effect of self-ion injection is most important near the 
peak swelling temperature and can lead to a saturation in swelling 
with increasing dose which, in the model considered, would be 
absent under neutron irradiation. For this reason it is emphasized 
that the results of simulation experiments, without complementary 
microstructural data, should be viewed with caution as far as their 
quantitative relation to neutron damage is concerned. 


41120 Ion radiation damage in copper. Narayan, J.; Oen, O.S.; 
Noggle, T.S. (Oak Ridge National Lab., Tenn. (USA)). J. Nucl. 
Mater.; 71: No. 1, 160-170(Dec 1977). 

Transmission electron microscopy techniques have been used 
to study dislocation loop type damage as a function of depth in 
copper single crystals irradiated with MeV Cu, Ni and He ions at 
room temperature. By comparing the location of the peak in the 
experimental depth profiles with calculated damage energy curves, 
the electronic stopping powers of Cu and Ni ions in copper were 
deduced. The deduced electronic stopping powers have been com- 
pared with those predicted by Lindhard et al., Brice, and the 
Northcliffe and Schilling tables. It was found that the deduced 
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stopping powers agreed well with the Northcliffe and Schilling 
values corrected for Ze oscillations by the method proposed by 
Ward et al. In the case of 1 MeV He ions, good agreement was 
obtained between the observed damage peak position and that calcu- 
lated using the experimental electronic stopping of Ziegler and Chu 
and that of White and Mueller. 


41121 Precipitate coarsening, redistribution and renucleation 
during irradiation of Ni-6.35 wt.% Al. Potter, D.I.; Ryding, D.G. 
(Argonne National Lab., Ill. (USA)). J. Nucl. Mater.; 71: No. 1, 14- 
24(Dec 1977). 

Precipitation during irradiation was investigated using 3.2- 
MV "Nit ions incident on Ni-6.35 wt.% Al at 650°C. The resultant 
y' precipitate morphologies were observed using TEM. A radiation- 
enhanced coarsening regime is quantitatively demonstrated at doses 
<approximately 20 dpa. The enhanced coarsening regime terminates 
by preferential interaction of dislocations with larger precipitates. 
Segregation of nickel to dislocations causes these large particles to 
dissolve and leads to renucleation of precipitates and an increase in 
the density of small particles. Consistent with this, maxima of yy’ size 
as a function of dose are observed at 650 and 550°C. Biconvex lens 
shape, precipitate-free zones were observed and their growth kinet- 
ics were followed to 15 dpa. The zone diameter grows linearly at a 
rate of 0.21 nm/s which is consistent with dislocation loop growth. 
The precipitate-free zones are also caused by nickel segregation to 
dislocations, increase in size until maxima yy’ mean size occurs, and 
then are obliterated due to y' renucleation within the zone. The 
presence of a precipitate-free zone at the irradiated surface is con- 
firmed. Mechanisms for the various phenomena are described. 


41122 Nis:Si surface-film formation caused by radiation-induced 
segregation. Potter, D.I.; Rehn, L.E.; Okamoto, P.R.; Wiedersich, H. 
(Argonne Natl Lab, Ill). Scr. Metall; 11: No. 12, 1095-1099(Dec 
1977). 

Several advanced alloys being considered for reactor applica- 
tions contain the ordered ‘y’ phase NisX in which the X component 
is frequently Al, Si and/or Ti. These alloys are precipitation har- 
dened, and their strength depends upon the volume fraction, size, 
and spatial distribution of the coherent y’ precipitate. The investiga- 
tion shows that a substantial NisSi precipitate film forms on the 
surface of irradiated specimens of solid-solution as well as two-phase 
Ni-Si alloys. 


41123 Defect structure and post irradiation annealing of neutron- 
irradiating nickel alloys. Batra, I.S.; Matta, M.K.; Sharma, B.D. 
(Bhabha Atomic Research Centre, Bombay (India). Metallurgy 
Div.). Trans. Indian Inst. Met.; 30: No. 2, 92-94(Apr 1977). 

The defect structure caused by neutron irradiation in poly- 
crystalline nickel, Ni-1%Ti, Ni-S%Ti and Ni-8%Fe alloys has been 
examined using transmission electron microscopy. The high tem- 
perature stability of this defect structure has also been investigated 
following recovery of radiation hardening. Analysis of these results 
has shown that recovery of radiation hardening occurs by a diffusion 
process yielding an activation energy of about 2.0 eV. 


41124 Heavy irradiation damage at high temperature in metallic 
materials. Problem of void swelling. Igata, N. (Tokyo Univ. (Japan). 
Faculty of Engineering). Zairyo; 26: No. 282, 199-209(Mar 1977). (In 
Japanese). 

The research on the heavy irradiation damage at high tem- 
perature in metals and alloys is forwarded earnestly in various 
countries, because it is the large problem to be solved first in tne 
developments of fast breeder reactors and nuclear fusion reactors. 
As for the amount of irradiation in this case, emphasis is placed on 
the region more than 1 dpa, and the problems are the swelling due to 
voids, embrittlement, and the creep under irradiation. Among others, 
the void swelling reaches 20% in the largest case, and structures are 
exposed to danger by large deformation and high stress. According- 
ly, emphasis is placed on the elucidation of the mechanism and the 
development of voidless alloys based on it in the research. The 
irradiation damage such as void swelling changes according to 
parameters such as composition, structure and stocking fault energy 
of materials besides the speed, temperature and amount of irradiation 
and recoil energy. The nucleation and growth of interstitial atom 
clusters, the nucleation and growth of atomic hole clusters, and the 
effects of various factors on the nucleation and growth of voids are 
explained. For investigating into the damaged structure, recoil 
energy is the important factor. The solid-solution again of precipitat- 
ed phase and the effect of irradiation on diffusion must be considered 
next. 


CERAMICS, CERMETS, AND REFRACTORIES 


REFER ALSO TO CITATION(S) 40012, 40013, 40014, 40015, 
40016, 40759, 40952, 40955, 40956, 40957, 40958, 40960, 40980, 41034 
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41125 (BNL—23544) Elemental compositions of Spanish and 

majolica ceramics and their use in the identification 

. Olin, J.S.; Harbottle, G.; Sayre, E.V. (Smithsonian 

Institution, Washington, D.C. (USA). Conservation-Analytical Lab.; 

Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Contract 

EY-76-C-02-0016. 40p. (CONF-770814—11). Dep. NTIS, PC A03/ 
MF AOl. 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

Portions of document are illegible. 

Neutron activation analysis, x-ray diffraction, and petrogra- 
phic analysis were used to obtain evidence of the origin of pottery 
and ceramic sherds found in the New World and related to the 
Spanish empire. (GHT) 


41126 (CONF-770110—) Proceedings of the workshop on ceram- 
ics for advanced heat engines. (Energy Research and Development 
Administration, Washington, D.C. (USA). Div. of Conservation 
Research and Technology). 1977. 392p. Dep. NTIS, PC A1l7/MF 
AOl. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

Papers were presented at the workshop on opportunities for 
ceramic utilization, hardware design and development, improved 
fabrication methods, characterization and nondestructive evaluation, 
advanced materials and alternative methods, and ERDA programs. 
A separate abstract was prepared for each of 32 papers. (JRD) 


41127 (ORNL/TM—6204) Effects of alternate fuels. Report No. 
4. Analysis of soaking pit cover refractories degraded by residual oil 
combustion products. Wei, G.C.; Tennery, V.J. (Oak Ridge National 
Lab., Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 53p. Dep. 
NTIS, PC A04/MF AOl1. 

Steel soaking pit cover refractories degraded by residual oil 
impurities were studied to better understand the refractory deteriora- 
tion process in a residual-oil-fired steel soaking pit and to provide 
viable means to retard the degradation. A superduty fireclay plastic 
refractory (45 wt. percent AlsO;) and a high-alumina refractory 
anchor (65 wt. percent Al,O;) that had been used for six months in 
the cover of a dual-fuel-fired soaking pit were analyzed. Residual oil 
was used for firing the soaking pit for an accumulative time of 2 to 4 
months and during the rest of the service time natural gas firing was 
employed. The principal reaction that causes the deterioration in the 
plastic refractory appears to be the dissolution of original quartz or 
cristobalite in a glass phase at the hot face. Sodium, potassium, and 
iron played an important role in degrading the plastic refractory. 
Increasing the alumina content of this material, especially in the 
bonding phase of the plastic, should produce a more viscous glassy 
phase which will reduce the reaction rate with impurities. High- 
alumina (greater than 60 wt. percent AlsOs) plastic refractories can 
exhibit better pemenaee than fireclay-based plastics when used in 
a residual-oil-fired soaking pit according to this analysis. The reac- 
tions between the refractory anchor and fuel oil impurities plus iron 
from steel ingot scale are more complex than those of the plastic. 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 39286, 39376, 39809, 40961, 
41038, 41151, 41163, 41796 


41128 (CONF-770110—, pp 167-173) Hot pressing silicon ni- 
tride to shape. Steinkamp, W.E.; Wayland, H.P. Jr. (Oak Ridge Y-12 
Pinat, TN). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

Activities are reported in a program in which hot-pressing 
techniques and concepts are being evaluated. The primary objective 
is to develop methods to economically form fully dense hardware to 
shape and/or contour, thereby minimizing machining requirements. 
At the same time, desirable material properties must be maintained. 
From the experience gained, it appears that hardware with a shape 
of gt ey type could feasibly be manufactured at a reasonable 
cost. With a few adjustments in preform blank fabrication to better 
distribute powder, density non-uniformity could be eliminated. The 
desired preform could be readily extruded or pressed. As-pressed 
contours would eliminate much of the expensive diamond grinding 
now required for such hardware. Also the hot-pressing configuration 
devised here is such that more than one pair of shapes could be 
formed simultaneously thereby reducing hot-pressing requirements. 


41129 (CONF-770110—, pp 183-189) Ceramic materials for high 
temperature turbines. Andersson, C.A. (Westinghouse Research and 
Development Center, Pittsburgh). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 
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In Proceedings of the workshop on ceramics for advanced 
heat engines. 

Progress on the development of oxidation resistant, high 
elevated temperature strength, hot pressed SisNs is reported. In 
particular, hot pressing aids which form refractory, stable secondary 
phases with SisN, and SiO. protective layers are being investigated. 


41130 (CONF-770110—, pp 191-196) Sintering of silicon nitride. 
Rowcliffe, D.J.; Jorgensen, P.J. (Stanford Research Inst., Menlo 
Park, CA). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

Sintering of SisN, using amorphous SisN, powders with Y2Os 
additives is reported. It was found that amorphous SisN, containing 
4 and 17 wt% Y2Os can be sintered to high densities under relatively 
simple conditions. The product is BSisN, with a grain size <1lyum. 
Any second phases present in the sintered materials are distributed 
sufficiently finely as to be undetectable by X-ray diffraction. Simple 
exposure tests indicate satisfactory oxidation resistance for SisNs + 
17 wt% Y2Os at 1273°K and for the 4 wt% Y2Os material at 1273 
and 1673°K. All the factors affecting densification have not yet been 
optimized. The results indicate the importance of ultra fine powders 
in achieving high densities and also underline the critical role of 
oxygen in forming the initial sintering liquid. A more detailed 
understanding of the high temperature chemistry of the phases 
involved in sintering is expected to lead to improved densities in the 
critical region above 95% of theoretical. 


41131 (CONF-770110—, pp 209-215) Joining of ceramics for 
high performance systems. Metcalfe, A.G. (Solar, San Diego, CA). 
1977. 


From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

Joints in ceramic systems are treated as both problems and 
opportunities. Problems arise because interfacial interactions at the 
mechanical and chemical level are difficult to control, and because 
load transfer between nonplastic members leads to high stress con- 
centrations. On the other hand, a joint represents an interruption in 
the continuity of a ceramic structure so that it provides a means to 
limit thermal strains and stresses. Some solutions to practical prob- 
lems are proposed. 


41132 (CONF-770110—, pp 307-312) Characteristics and prop- 
erties of Silcomp: a silicon/silicon carbide ceramic composite. Mehan, 
R.L. (General Electric Research and Development Center, Schenec- 
tady, NY). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

The fabrication method to produce Silcomp parts involves 
the infiltration of a preform with liquid silicon under reduced 
pressure. Currently, preforms are made by hand and held together 
with an organic binder. They are made to final shape and contained 
in several types of mold materials. Making use of the expansion of 
silicon upon solidification, it is possible by using the correct mold 
configuration to fabricate a part to final dimensions to a tolerance of 
about 0.25%. Although hand fabrication methods of the preforms 
are currently used, automation using state-of-the-art methods is 
considered possible. It is important to note that the strength of Si/ 
SiC does not decrease to zero when the silicon melting point is 
exceeded. In common with other silicon containing ceramics, such 
as self-bonded silicon carbide, the strength decreases abruptly at the 
melting point of silicon but then remains nearly constant to 1600°C. 
It may also be noted that Si/SiC shows little if any strength 
degradation with time due to subcritical crack growth at tempera- 
tures between 1200 and 1370°C. The strength of Silcomp is primar- 
ily dependent on the SiC content; higher volume fractions of SiC 
lead to higher strength. The data are primarily based on samples 
fabricated using varying amounts of uniaxially aligned carbon tow 
and testing both longitudinally and transverse to the original fiber 
direction. Cross-plied tow lies intermediate between these two ex- 
tremes. The systematic strength increase with increasing SiC content 
is evident. Similar relations are observed for density and elastic 
modulus. Fracture toughness also increases with the SiC content, 
ranging from about 0.9 ksi Vin for pure silicon to about 3.3 ksi Vin 
for Si/SiC containing 70% SiC. 


41133 (CONF-770110—, pp 343-349) Silicon nitride and silicon 
carbide: a manufacturer's perspective. Torti, M.L. (Norton Co., 
Worcester, MA). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 
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In Proceedings of the workshop on ceramics for advanced 
heat engines. 

Two programs illustrative of a joint development of a ceram- 
ic component for evaluation in advanced heat engines are discussed. 
The first of these is the demonstration that hot-pressed silicon nitride 
can perform as an individual gas turbine blade. The second example 
is the development of closed cycle heat exchanger components of 
impervious silicon carbide. The work is now moving into perhaps 
the most critical phase of this program for under certain conditions 
of time and temperature exposure the as fired surfaces of reaction 
bonded silicon nitride can deteriorate resulting in significant strength 
decreases. The activity in this program will now concentrate on 
evaluating and optimizing these treatments to minimize the amount 
of strength degradation after extended exposures at critical tempera- 
tures in an oxidizing atmosphere. The currently most critical phase 
in the development of advanced ceramics for heat engine application 
involves the development and optimization of manufacturing tech- 
nologies by the ceramic producers themselves. It is felt that all too 
often there is a gap between materials development work and "'state 
of the art” demonstrator programs which omit the optimization of 
processes and properties for the specific shapes required. This is a 
critical phase at the current state of the art and one that must be 
attended to if a successful evaluation of advanced ceramics is to be 
accomplished. 


41134 (LA—6960) Injection moldable ceramics. Newfield, S.E.; 
Gac, F.D. (Los Alamos Scientific Lab., N.Mex. (USA)). Mar 1978. 
Contract W-7405-ENG-36. 12p. Dep. NTIS, PC A02/MF AOl. 

Production of ceramics by plastics molding techniques has 
long been a fabrication goal. Advantages include high production 
rates, low cost, and close dimensional tolerances. Industry has devel- 
oped successful molding compounds, but the nature of these materi- 
als has not been disclosed by the producers. A new molding com- 
pound has been developed that has all the desired characteristics of 
moldable ceramics. The extremely low binder content has improved 
firing shrinkages. Complete descriptions of the material and the 
specifications are discussed in this report. 


41135 Hardfacing and welding rods by P/M. Nayar, HLS. 
(Airco, Inc., Murray Hill, NJ). pp 109-141 of Modern developments 
in powder metallurgy. Vol. 11. Hausner, H.H.; Taubenblat, P.V. 
(eds.). Princeton, NJ; Metal Powder Industries Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P3. 

Certain hardfacing and welding rods are very hard and non- 
deformable. They are, as it is well known, generally produced by 
casting processes. Airco has developed a P/M process for producing 
these rods. The process is already practiced on a semi-production 
scale. In this process, the powder is poured into suitably designed 
and prepared molds, vibrated to pack the powder, and sintered at a 
temperature between the solidus and the liquidus temperatures of the 
alloy to produce rods with 85% or more of the theoretical density. 
The P/M process has some distinct advantages over the convention- 
al casting processes. These advantages are highlighted. The process 
is suitable for producing Fe-, Ni-, Co-, and Cu-base hardfacing and 
welding rods with and without second phase hard particles such as 
WC. Microstructures, dimensional and density controls, weld-evalu- 
ations and hardness data are included to present evidence that the 
rods produced by the P/M process are suitable for various welding 
and hardfacing applications. 


41136 Concrete or mortar to be used as material in radiation 
protection building and method for its fabrication. Schlenker, U. (to 
Philips Patentverwaltung G.m.b.H., Hamburg (Germany, F.R.)). 
German(FRG) Patent 2,516,023/A/. 14 Oct 1976. 11p. (In German). 

In order to increase the shielding effect of concrete on the 
one hand, but not to have to consider any technological difficulties 
in the processing on the other hand, a suggestion is made to add the 
radiation absorbing compounds in the form of silicates and borates 
advantageously by means of granulating lead-containing glasses, i.e. 
glass breakage occuring in the fabrication of picture tubes. These 
glasses have a composition with radiation protection effects (high 
lead content, borates, possibly addition of lithium and beryllium) 
against gamma radiation as well as against neutrons. Examples of 
various additions to portland cement clarify the invention. 


STRUCTURE AND PHASE STUDIES 


41137 Defect structure in Sc2O0; doped with MgO. McDowell, 
D.J.; Scheidecker, R.W.; Berard, M.F. (Ames Labs., IA). J. Solid 
State Chem.; 23: No. 3-4, 357-360(30 Jan 1978). 

The defect structure of the ScxO;—MgO system was investi- 
gated at low MgO compositions. Based on a comparison of measured 
pycnometric densities and calculated x-ray densities, it was found 
that the generation of anion vacancies was the predominant mode of 
charge compensation accompanying substitution of Mg™* for Sc** in 
the REOC structure. 
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41138 Electron-microscope study of the lamellar structure in 
regions of the La,.O;—CeO. system rich in La2Q3. Sibieude, F. 
(C.N.R.S., Odeillo, France); Schiffmacher, G.; Caro, P. J. Solid State 
Chem.; 23: No. 3-4, 361-367(30 Jan 1978). (In French). 

Samples in the binary system LazO3;—CeOz on the LazOs-rich 
side were melted in a solar furnace. The structure of the compounds 
obtained corresponds to a more or less regular insertion of lamellae 
of another structure, presumably ceria, within the lamellar structure 
of LaeO3. The phenomenon was first detected by x rays and can be 
illustrated through high-resolution electron microscopy, which 
shows that the period of the insertion depends on the amount of 
cerium in the sample. 


41139 Morphology of ETA phase in cemented WC--Co alloys. 
Sarin, V.K. (Coromant Research Center, Stockholm). pp 553-565 of 
Modern developments in powder metallurgy. Vol. 10. Hausner, 
H.H.; Taubenblat, P.V. (eds.). Princeton, NJ; Metal Powder Indus- 
tries Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P2. 

An investigation was conducted to close a gap in the existing 
knowledge regarding the formation of eta phase in commercial 
WC—Co alloys. It was found that the morphology of eta phase in 
cemented WC—Co alloys can be characterized by large grains with 
a glassy, almost defect-free structure. It seems to grow independent 
of the matrix, leaving partly dissolved WC grains embedded in it. 
The results suggest that nucleation of the eta phase is a difficult step. 
This is related to the low supersaturations required for its formation, 
and the difficulty in obtaining the correct atomic stacking. The 
growth process, which is controlled by the diffusion of carbon over 
comparatively large distances, is relatively easy. 


41140 Particle rearrangement during liquid phase sintering of 
several carbide-metal combinations. Huppmann, W.J.; Petzow, G. 
(Max-Planck-Institut fuer Metallforshung, Stuttgart). pp 77-89 of 
Modern developments in powder metallurgy. Vol. 9. Hausner, H.H.; 
Taubenblat, P.V. (eds.). Princeton, NJ; Metal Powder Industries 
Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P1. 

An investigation was conducted to study the influence of 
mutual solubility of the components on total rearrangement shrink- 
age. The explanation for large differences in rearrangement shrink- 
age of the carbide compacts investigated in this work may be as 
follows: In systems with negligible intersolubility and hence pro- 
nounced surface roughness the mechanical activation a neces- 
sary for massive regrouping cannot be supplied and therefore only 
very small rearrangement shrinkage is observed. On the other hand 
those systems with large intersolubility and hence rapid particle 
smoothening undergo severe rearrangement because the mechanical 
activation energy for this process can be easily supplied by the 
energy gained during densification. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 40019, 41132 


41141 (CONF-770110—, pp 231-239) Life prediction methodolo- 
gy for ceramic structures. Paluszny, A. (Ford Motor Co., Dearborn, 
MI). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

Methods of predicting failure times of complex, multiaxially 
stressed structures are examined. As in any complex problem, simpli- 
fying assumptions were necessary in deriving the time-to-failure 
expression. In addition to neglecting the high-temperature creep and 
instability effects, it was assumed that only the normal stress crack 
propagation, i.e., the opening mode (K/sub I/) is operating; shearing 
modes II and III were neglected. Secondly, in the case of the time- 
dependent load (sigma(t)), the orientation of principal stresses 
throughout the structure is assumed to remain constant with time. 
Thirdly, the time to failure is treated probabilistically by using 
Weibull’s statistical model of fracture. Success has been achieved 
with this model in treating fast fracture failures of ceramic materials 
that are being considered for turbine rotor application. And since the 
flaws that control strength are usually identical for both the fast 
fracture and the time-dependent failure modes, it is logical to contin- 
ue with the Weibull model. And lastly, it is assumed that the effects 
of subcritical crack growth can be neglected at temperatures below 
1000°C. In actuality, it has been reported, that subcritical crack 
growth does occur at much lower temperatures. However, the rate 
of crack propagation is so slow at these temperatures that measure- 
ments are extremely difficult and, therefore, few data are available. 
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In order to facilitate a subcritical crack growth analysis of a com- 
plexly stressed ceramic structure, the structure is subdivided into N 
uniformly stressed finite elements. An assumption is then made, that 
the subcritical crack growth occurs independently in each element, 
so that a failure of any one element constitutes the failure of the 
entire structure. This assumption is justified because the critical flaw 
size at the time of fracture is expected to be smaller than the typical 
dimensions of an individual element. 


41142 (CONF-770110—, pp 247-258) Application of proof test- 
ing to silicon nitride. Wiederhorn, S.M.; Tighe, N.J. (Inst. for Materi- 
als Research, Washington, DC). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

Proof testing is being investigated as a method of insuring the 
reliability of silicon nitride in high temperature structural applica- 
tions. In principle, proof testing ensures that the test survivors have a 
probability of failure that is acceptable for design purposes. A model 
program is being conducted at both room temperature and at 
1200°C to determine if the mechanical performance of hot-pressed 
silicon nitride can be enhanced by proof testing. It is observed that 
proof testing is useful for hot-pressed silicon nitride at service 
temperatures provided the effect of exposure time on strength is 
taken into account. Results are discussed with regard to flaw genera- 
tion and oxidation in oxygen rich environments. 


41143 (CONF-770110—, pp 259-267) Life prediction: a simpli- 
fied approach. Uy, J.C. (Ford Motor Co., Dearborn, MI). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

Based on theoretical considerations proposed by Wiederhorn 
and Evans, a simple, practical approach has been derived to predict 
the life of a ceramic under load. This approach is shown to predict 
the experimental stress rupture lives of several materials under 
varying conditions of temperature and applied stress. 


41144 (CONF-770110—, pp 295-302) Characterization and prop- 
erties of turbine ceramics. Ruh, R. (Air Force Materials Lab., 


Wright-Patterson Air Force Base, OH); Larson, D.C.; Bortz, S.A. 
1977. 


From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

Research on properties of SisNs and SiC for use in turbines is 
reported. Data and information are presented on density and poros- 
ity, flexural strength, and thermal diffusivity. (JRD) 


41145 Effect of carbon content on physical properties and ma- 
chining performance of uncoated and TiC coated cemented tungsten 
carbide. Kalish, H.S.; Gibbs, N.R. (Adamas Carbide Corp., Kenil- 
worth, NJ). pp 499-509 of Modern developments in powder metal- 
lurgy. Vol. 10. Hausner, H.H.; Taubenblat, P.V. (eds.). Princeton, 
NJ; Metal Powder Industries Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P2. 

The importance of carbon content on the physical properties 
of cemented tungsten carbide has been the subject of numerous 
studies. However, definitive data showing the effect of carbon 
content inside the range which is generally considered good quality 
(between excess carbon level and the eta phase level) on machining 
performance has rarely been published. This investigation delineated 
the effect of carbon content on machining performance using un- 
coated as well as TiC coated inserts of a commercial WC—TiC— 
TaC—Co alloy. The measured physical properties included hard- 
ness, transverse rupture strength, density, abrasion resistance, and 
coercive force. The results obtained with uncoated samples were as 
follows: (1) Hardness, density, coercive force and resistance to 
abrasive wear increased regularly as carbon content decreased. (2) 
Resistance to wear during machining increased dramatically as 
carbon content decreased. (3) No significant change in transverse 
rupture strength with carbon content was observed. The results 
obtained with TiC coated samples were as follows: (1) The amount 
of eta phase between the coating and the substrate increased as the 
carbon content of the substrate decreased. (2) Transverse rupture 
strength of coated samples was much less than uncoated samples and 
increased as carbon content of the substrate increased. (3) Machining 
wear of coated inserts was much less than uncoated inserts and 
showed no significant change with variation of substrate carbon 
content. 
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PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 41036, 41086, 41127, 41163, 41172 


41146 (COO—2326-24) Tabulated radiative transition probabil- 
ities for the A '5*—X '=*, B ‘PI—X '5*, and B '‘PI—A '>* bands 
of 7LiH. Zemke, W.T.; Stwalley, W.C. (Wartburg Coll., Waverley, 
Iowa (USA). Dept. of Chemistry; Iowa Univ., lowa City (USA)). 
1977. Contract EY-76-S-02-2326. 29p. Dep. NTIS, PC A03/MF 
AOl. 

A detailed listing of the radiative transition probabilities for 
all vibrational levels of the A-X, B-X, B-A bands of ‘*LiH is 
presented in tabular form. (GHT) 


41147 (COO—2923-02) High temperature properties and proc- 
esses in ceramics: thermomigration. Annual report, January 1, 1977— 
December 31, 1977. (Massachusetts Inst. of Tech., Cambridge (USA). 
Dept. of Materials Science and Engineering). 1977. Contract EY-76- 
S-02-2923. 45p. Dep. NTIS, PC A03/MF AO1. 

Progress is reported in systematic consideration of each of the 
elements of atomic transport due to driving forces other than com- 
position gradients in a model ceramic system by: (a) conducting 
experimental studies on well-defined systems and with measurable 
boundary conditions; (b) examination of the assumption of local 
electrochemical equilibrium during transient processes; (c) by sepa- 
rating the coupling coefficients into well defined kinetic and thermo- 
dynamic terms and into those which are truly irreversible in nature. 


(GHT) 


41148 (SAND—77-1904) Thermal degradation and termination 
behavior of thick film resistors. Nordstrom, T.V. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Mar 1978. Contract EY-76- C-04- 
0789. 34p. Dep. NTIS, PC A03/MF AOl1. 

Thermal stability was measured for du Pont 1420 (10? ohms/ 
square), du Pont 1440 (10* ohms/square, Cermalloy 540 (10* ohms/ 
square), and Cermalloy 550 (10° ohms/square) thick film resistor 
materials. Samples were aged at 200, 300, and 400°C. In addition, 
effects of resistor-conductor termination area, laser trimming, and 
applied bias voltage on thermal stability were evaluated. For 200 and 
300°C exposure, the sheet resistivity increased for all materials. 
Maximum increase after 5000 hours exposure was +8%. For 400°C 
exposure, sheet resistivity decreased for all materials. Maximum 
decrease was -20% for 5000 hours exposure. The termination region 
had no significant effect on either as-fired resistance or thermal 
degradation behavior. Laser trimming tended to stabilize resistors 
slightly and applied bias voltage had no significant effect. 


41149 Electronic structure and proton spin-lattice relaxation in 
PdH. Gupta, M.; Freeman, A.J. (Department of Physics and Astron- 
omy and Materials Research Center, Northwestern University, Ev- 
anston, Illinois 60201). Phys. Rev., B; 17: No. 8, 3029-3039(15 Apr 
1978). 

We report a detailed augmented-plane-wave energy-band 
study and wave-function analysis of stoichiometric PdH which 
shows that, even though the Fermi surface of PdH is qualitatively 
similar to that of silver, the simple “proton model” is not valid. 
Instead, the screening of the proton in PdH is found to be larger than 
in an isolated H atom due, in part, to the formation of a H-Pd 
bonding band below the bottom of the d-band complex. This result, 
which is in qualitative agreement with Switendick’s earlier calcula- 
tion, is confirmed by ultraviolet photoemission experiments. A par- 
tial density-of-states (DOS) analysis in the energy range spanned by 
the six valence and conduction bands reveals the quantitative details 
of the bonding mechanism between the Pd and H constituents. At 
the Fermi energy, the high Pd d to Hs DOS ratio ~ 10.3 is found to 
be far higher than expected in silver, despite the fact that the Fermi- 
surface geometry is similar. The field-induced conduction-electron 
spin density at the proton site is evaluated from the wave functions 
at the Fermi energy. The calculated value of the spin-lattice relax- 
ation rate arising from the contact term in the hyperfine interaction 
is found to be in good agreement with the experimental value of 
Wiley et al. 


41150 Thermal diffusivity of zirconium nitride in the region of 
homogeneity. Fridlender, B.A.; Neshpor, V.S.; Eron’yan, M.A.; 
Petrov, A.V. High Temp. (USSR) (Engl. Transl.); 15: No. 4, 657- 
661(Jan 1978). 

The method of plane temperature waves in the interval of 
temperatures 1000-1800°C is used to measure the thermal diffusivity 
of samples of zirconium nitride, obtained by the method of the 
through saturation of zirconium iodide, in the region of homogene- 
ity. The result is obtained that, with an increase in the concentration 
of metalloid vacancies, the sign of the coefficient of the thermal 
diffusivity changes from negative to positive. This is connected with 
the electronic contribution to the thermal diffusivity, which can be 
considerable in materials with a defect structure. A comparison 
between the values of a for samples of ZrN/sub x/ of identical 
composition, obtained by the method of through saturation and the 
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method of chemical gas-phase deposition, showed a considerable 
effect of the characater of the microstructure and the orientation of 
the crystallites on the thermal diffusivity of zirconium nitride. 


41151 Influence of tungsten and carbon additions on the sintering 
and the magnetic properties of WC--12Co cemented carbide. Freytag, 
J.; Exner, H.E. (Max-Planck-Institut fuer Metallforschung, Stutt- 
gant. pp 511-523 of Modern developments in powder metallurgy. 

l. 10. Hausner, H.H.; Taubenblat, P.V. (eds.). Princeton, NJ; 
Metal Powder Industries Federation (1977). 

From 5. international powder metallurgy conference; Chica- 
go, IL, USA (27 Jun 1976). 

See CONF-760658—P2. 

A study was conducted to increase knowledge on the techni- 
cal control of binder phase composition during sintering. It was 
found that the carbon content of the alloy can be adjusted by 
additions of carbon or tungsten to the WC—Co-mixture if this 
mixture does not show the optimum carbon content. During sinter- 
ing, the carbon level is usually decreased by reaction of carbide with 
adsorbed or chemically bound oxygen in the temperature range of 
presintering. The final carbon content depends on the furnace atmo- 
sphere which is determined by the carbon level of the material 
inserted in the furnace if no additional measures (e.g., adding CO to 
the sintering atmosphere) are taken. Coercive force can be used for 
controlling the distribution of cobalt and structure coarsening. Mag- 
netic saturation is sensitive to eta-phase formation not only if the 
alloy is carbon deficient but also when high carbon alloys are 
quickly cooled from sintering temperature. Therefore, magnetic 
saturation is not a safe indication for the amount of tungsten dis- 
solved in the binder phase. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 39001, 40022, 41127 


41152 (CONF-770110—, pp 287-294) Surface stability of ceram- 
ics applied to energy conversion systems. Sims, C.T.; Palko, J.E. 
(General Electric Co., Schenectady, NY). 1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

Surface stability properties of ceramics are reviewed along 
with the state-of-art in ceramic technology. It is noted that high- 
temperature ceramics and ceramic composites (superceramics) 
appear to have great resistance to oxidation and to gaseous hot 
corrosion in oxidizing atmospheres up to 2000°F; they are far more 
resistant than superalloys. Superceramics may have similar durability 
above 2000°F, but absence of rigorous long-time data defines that 
conclusions regarding very high temperature performance should 
not be drawn, other than that pertinent from service experience. 
Exposures of Si-based ceramics to corrosive slags show promising 
durability. Major protection mechanism for Si-based ceramics is a 
layer of relatively stable SiO2. However, it appears attack can be 
significant when atmospheres of reducing nature are present. Gen- 
eration of SiO(g) is characteristic of protection degradation. Ther- 
modynamic data appear to show Si-based ceramics will be resistant 
to Na and S contaminants above 2000°F, but the margin is thin and 
data must be acquired. 


41153 (Juel— 1422) Siliconcarbide as a protective coat on grafitic 
materials for the HTR. Mechanism and kinetic of corrosion - prepara- 
tion of SiC-coatings. Bremen, W.; Naoumidis, A.; Nickel, H. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorwerkstoffe und Heisse Zellen; Technische Hochschule 
Aachen (Germany, F.R.)). Jun 1977. 67p. (In German). Dep. NTIS 
(US Sales Only), PC A05/MF AO1. 

Thesis. 

This investigation deals with the corrosion behaviour of B- 
SiC-layers in CO-CO-atmospheres and in Argon-atmospheres in- 
fected with traces of chlorine and the determination of the mecha- 
nism and rate of corrosion. Also was found out the diffusion coeffi- 
cient of oxygen in 8-cristobalit. In another part of this investigation 
there was elaborated a method to prepared-SiC-layers by direct 
reaction of silicon with the grafitic underground. The corrosion 
behaviour of these SiC-coatings was compared with the behaviour 
of layers made by vapour deposition. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 40142, 40156, 40158, 41116 


COMPOSITE MATERIALS 


REFER ALSO TO CITATION(S) 40089, 41126 


MATERIALS 


MECHANICAL PROPERTIES 


41154 (CONF-770110—, pp 313-320) Carbon fiber reinforced 
Si/SiC composites. Warren, J.W. Jr. (Tylan Corp., Torrance, CA). 
1977. 

From Workshop on ceramics for advanced heat engines; 
Orlando, FL, USA (24 Jan 1977). 

In Proceedings of the workshop on ceramics for advanced 
heat engines. 

Graphite fiber reinforced silicon/silicon carbide composite 
systems offer a unique potential of minimizing, if not overcoming 
many of the limitations of monolithic ceramics. There are, however, 
a myriad of approaches which involve fiber type and precursor as 
well as fiber volume, fabrication technique, thermal and CVD pro- 
cessing parameters and the effect variables that might be used in 
solving these problems. These approaches are based on existing 
experience and manufacturing capbilities in carbon/carbon compos- 
ite technology presently used for commercial aircraft brakes and a 
wide variety of thermostructural aerospace applications. In the case 
of carbon fiber reinforced silicon carbide, it is not anticipated that 
invention will be needed. All the equipment, processing technology, 
and raw materials are readily available, only manufacturing develop- 
ment will be required to define the effects of processing parameters 
and their variations. Composite materials are not viewed as a pana- 
cea for solving all the structural ceramic problems but more as a 
means of providing greater flexibility within the intrinsic values and 
limitations of the constituents. It is believed that many of the 
applications presently considered for structural ceramics can be 
satisfied within the state-of-art of the existing monolithic and com- 
posite ceramic systems capabilities. Effective inter-disciplinary co- 
ordination of many heretofore unrelated technologies will be re- 
quired to achieve specific goals as they are defined. Solution of the 
increasingly severe thermostructural and corrosive environmental 
problems confronting energy conversion and chemical processing 
systems designers and manufacturers will not be readily accom- 
plished. Many requirements are severely taxing the ability of estab- 
lished engineering materials, while at the same time exceeding the 
design and manufacturing base of the less established brittle ceramic 
materials. 


PHYSICAL PROPERTIES 


41155 (UCRL—50108(Vol.3)) Compendium of shock wave data. 
Section C. Organic compounds excluding hydrocarbons. Section D. 
Mixtures. Section E. Mixtures and solutions without chemical charac- 
terization. Compendium index. van Thiel, M.; shaner, J.; Salinas, E. 
(eds.). (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Jun 1977. Contract W-7405-ENG-48. 535p. NTIS, MF AO. 

Portions of document are illegible. 

This volume lists thermodynamic data for organic compounds 
excluding hydrocarbons, mixtures, and mixtures and solutions with- 
out chemical characterization. Alloys and some minerals are includ- 
ed among the mixtures. This volume also contains the index for the 
three-volume compendium. (RWR) 


POLYMERS AND PLASTICS 


PREPARATION AND FABRICATION 


41156 (UCRL— 13679) Investigation of a laboratory process for 
preparing polyethylene hollow shells. Final report. Botham, R.B.; Ball, 
G.L. III; Salyer, 1.0. (Monsanto Research Corp., Dayton, Ohio 
(USA). Dayton Lab.). Oct 1975. Contract W-7405-ENG-48. 47p. 
(MRC-DA—S509). Dep. NTIS, PC A03/MF AO1. 

Two methods of capsule formation were defined that have 
potential for the generation of the desired spherical, uniform, hollow 
shells of polyethylene in the 50-500u size range. Both of these 
techniques require the generation of discrete, uniform, spherical 
liquid droplets. It was demonstrated that an air-flow-regulated dro- 
plet generator could be used to produce the desired uniform liquid 
spheres. Uniform, spherical, but large (greater than or = to 700p) 
hollow spheres were generated using a “falling drop” method of 
capsule formation, wherein a molten polymer was caused to wrap 
around a spherical drop and then cooled to rigidize. The second 
promising method involves the interfacial polycondensation on the 
surface of the generated liquid drop. 


41157 (UCRL—52434(Vol.2)) Development of alternate silicone 
potting compounds. Vol. 2. Development of the primary alternate for 
Dow Corning’s Aerospace Sealant, DC 93-119, Cady, W.E.; Buckner, 
A.T. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 27 Feb 1978. Contract W-7405-ENG-48. 28p. Dep. NTIS, PC 
A03/MF AO1. 

A substitute for Dow Corning DC 93-119 silicone potting 
compound can be formulated from Sylgard 184, Dielectric Gel Q3- 
6527, and accelerator XCF3-6559 to meet goals. Variations in the 
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properties of the minor components, Q3 and accelerator, do not 
affect the properties of the substitute. Alternate formulations should 
be evaluated to eliminate the problem of bubble entrapment on 
assembly. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 38975 


41158 (UCID— 17738) Stress-rupture data for Kevlar 49/epoxy 
Penn, L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 13 Mar 1978. Contract W-7405-ENG-48. 12p. 
Dep. NTIS, PC A02/MF AO1. 
Raw data obtained from a study of the stress-rupture behavior 
of filament-wound organic fiber/epoxy strand specimens is tabulat- 
ed. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 38936, 39470, 39631, 39632, 
40301, 41172 


41159 (UCRL-Trans—11317) Effect of elongation on electrical 
conduction of high-density polyethylene. Masui, M. Translated from 
Ibaraki Daigaku Kogakubu Kenkyu Shuho; 22: 83-86(1974). 12p. Dep. 
NTIS, PC A02/MF AO1. 

The electric conductivity of PE films is increased by elonga- 
tion. Effects of stress relaxation are discussed. Changes in the inter- 
nal structure of the high polymer are considered. (6 figures). 


DEGRADATION AND EROSION 
REFER ALSO TO CITATION(S) 39841 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 41221, 41224 


OTHER MATERIALS 


41160 Ternary compounds, 1977. Invited and contributed papers 
from the third international conference. Holah, G.D. (ed.). New 
York; American Institute of Physics (1977). 324p. (CONF-770474— 
).. 


From 3. international conference on ternary compounds; E- 
dinburgh, UK (14 Apr 1977). 

Ternary compounds are included among the new materials 
with important technological applications, such as nonlinear optical 
devices and solar cells. The chalcopyrite compounds in particular 
are discussed. Separate abstracts were prepared for six of the papers 
presented at the conference. The remaining papers were outside the 
coverage scope of ERA. (RWR) 


41161 Few comments on the progress of ternary compounds. 
Jerphagnon, J. (CNET, Paris). pp 1-2 of Ternary compounds, 1977. 
Invited and contributed papers on the third international confer- 
on G.D. (ed.). New York; American Institute of Physics 

From 3. international conference on ternary compounds; E- 
dinburgh, UK (14 Apr 1977). 

See CONF-770474—. 

A brief review of developments which have taken place over 
the past two years in the field of ternary compounds is presented. 
Some possibie properties of structural phase transitions in II—IV— 
V2 compounds are discussed. | table. 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 39463, 39464, 39466, 39467, 
39468, 39470, 39471, 39472, 39473, 39474, 39475, 39478, 39479, 
39480, 39481, 39482, 39484, 39493, 39496, 39497, 39498, 39499, 
39502, 39503, 39508, 39544, 39551, 39563, 39564, 39569, 39570, 
39571, 39576, 39579, 39589, 39592, 39593, 39598, 39599, 39600, 
39601, 39602, 39603, 39604, 39605, 39606, 39607, 39608, 39609, 
39610, 39616, 39630, 39658 


41162 (AD-A—045598) Optical coatings 2-6 microns. Technical 
report, January—June 1977. Kraatz, P. (Northrop Research and 
Technology Center, Hawthorne, Calif. (USA)). Sep 1977. Contract 
N00123-76-C-1321. 63p. NTIS PC A04/MF AO1. 

The report is divided into four sections covering coating 
materials and deposition, coating structure, orientation, and growth 
rates, coating properties (refractive indices and absorption coeffi- 
cients), and future plans. The materials include sapphire; fluorides of 
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lanthanum, lead, magnesium, strontium; thorium; silicon oxide, mag- 
nesium oxide; zinc sulfide, zinc selenide; lanthanum oxyfluoride. 


41163 (COO—4346-1) Studies in semiconducting metal oxides in 
conjunction with silicon for solid state gas sensors. Progress report for 
April 1, 1977—March 31, 1978. Jordan, A.G. (Carnegie-Mellon 
Univ., Pittsburgh, Pa. (USA)). Apr 1978. Contract EE-77-S-02-4346. 
52p. Dep. NTIS, PC A04/MF AO1. 

ZnO films have been reproducibly grown using chemical 
deposition and radio-frequency sputtering techniques. These films 
are polycrystalline or amorphous, but are stable, uniform and lend 
themselves to material characterization by Auger and x-ray analysis 
techniques, and electrical measurements. SnO2 films have been re- 
producibly grown by chemical vapor deposition, vacuum deposiiion 
and radio-frequency sputtering techniques. These films are also 
polycrystalline or amorphous, and lend themselves to material char- 
acterization and measurements. By vacuum deposition techniques, 
Si-SnO, heterojunctions have been grown, which exhibit good recti- 
fication properties. An original thermodynamic analysis of the 
growth of SnO: by a chemical vapor deposition technique based on 
the reaction between SnCl, and H2O has been developed and submit- 
ted for publication. Pd-SiO2-Si Schottky barrier diodes exhibiting 
excellent rectification properties have been successfully fabricated. 
A formalism has been established for the analysis of the behavior of 
these devices in the presence of Hz, H2S and CO. The ZnO films 
grown by chemical deposition have proven to be sensitive to CO 
and CH,. Sputtered ZnO films are sensitive to O2 and He. SnO: films 
grown by chemical vapor deposition are not very sensitive to gases. 
Sputtered films, however, are very sensitive to Hz and H2S. The Pd- 
Si02-Si diodes are extremely sensitive to Hz, HeS and NHs, and, 
under certain conditions, to CO. A microprocessor data processing 
system has been developed incorporating gas sensors in the presence 
of a variety of gases and gas mixtures. 


41164 (GEPP—309) Quartz crystal fabrication facility. First 
semiannual report, October 1976—March 1977. Frank, J.M.; Ney, 
R.J. (General Electric Co., St. Petersburg, Fla. (USA). Neutron 
Devices Dept.). Nov 1977. Contract EY-76-C-14-0656. 55p. Dep. 
NTIS, PC A04/MF AOl1. 

The specification objectives for a high production, in line, 
ultrahigh vacuum, precision crystal unit final processing system now 
being constructed are reviewed. Design features of the system 
including methods for ultraviolet cleaning, bakeout, plating and 
sealing of crystal units having ceramic flat pack enclosures in an oil- 
free, cryogenic vacuum system are outlined. Entrance and exit air 
lock chambers and transports provide means to maintain the critical 
process chambers at high vacuum continuously. Experimentation to 
develop and prove several process modules being incorporated into 
the final system is described and initial results reported. Emphasis is 
placed on simplicity of design, operational reliability, modular inter- 
changeability, cleanliness, and future automation aspects. 


41165 Growth of large CulnSe. single crystals. Haupt, H.; Hess, 
K. (SEL Research Centre, Stuttgart). pp 5-12 of Ternary com- 
pounds, 1977. Invited and contributed papers from the third interna- 
tional conference. Holah, G.D. (ed.). New York; American Institute 
of Physics (1977). 

From 3. international conference on ternary compounds; E- 
dinburgh, UK (14 Apr 1977). 

See CONF-770474—. 

CulnSez is of special interest because of its possible applica- 
tions in photovoltaic devices, such as infrared detectors and solar 
cells. One of the main problems in device fabrication has been the 
difficulty in growing large single crystals of appropriate quality to be 
used as substrates. In order to overcome this difficulty, growth 
conditions using both iodine transport and vertical Bridgman meth- 
ods were investigated and optimized. Ampoules and starting materi- 
als were carefully prepared, as a result, single-crystal platelets of 
extended size (10 x 10 x 2 mm®*) were obtained by iodine transport, 
and large bulk crystals (diameter 10 mm and length 50 mm), by the 
Bridgman method. Products were free of cracks and twins. When a 
slight excess of selenium was added to the melt, low-resistivity p- 
type crystals with room-temperature values of rho = 0.7 2 cm, p = 
6 x 107 cm~*, and p/sub h/ = 14 cm?V~'s~! were obtained. 8 
figures, 1 table. 


41166 Ternary semiconductor crystals for nonlinear optical appli- 
cations. Iseler, G.W.; Kildal, H.; Menyuk, N. (Massachusetts Inst. of 
Tech., Lexington). pp 73-88 of Ternary compounds, 1977. Invited 
and contributed papers from the third international conference. 
Holah, G.D. (ed.). New York; American Institute of Physics (1977). 

From 3. international conference on ternary compounds; E- 
dinburgh, UK (14 Apr 1977). 

See CONF-770474—. 

Ternary semiconducting compounds are among the nonlinear 
optical materials that have been utilized most successfully for fre- 
quency conversion involving infrared radiation at wavelengths 
longer than a few micrometres. This paper first briefly reviews the 
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properties of these materials that are relevant to nonlinear optical 
applications and summarizes the experimental results on nonlinear 
conversion reported in the literature for materials other than 
AgGaSez and CdGeAs. It then gives a more detailed account of the 
techniques that have recently been developed for growing AgGaSe2 
and CdGeAs, crystals, and describes the results that have been 
achieved in nonlinear conversion with these crystals. For second- 
harmonic generation with pulsed CO: laser radiation, the following 
maximum values were obtained with CdGeAs» crystals: external 
energy conversion efficiency, 27 percent; output energy per pulse, 
200 mJ; average output power, 2 W. 6 figures, 5 tables. 


STRUCTURE AND PHASE STUDIES 


41167 (COO—27543-3) Structure of glasses containing transition 
metal ions, White, W.B.; Brawer, S.A.; Furukawa; T.; Tsong, I.S.T. 
(Pennsylvania State Univ., University Park (USA). Materials Re- 
search Labs.). Feb 1978. Contract EY-76-S-02-2754. 33p. Dep. 
NTIS, PC A03/MF AOl. 

The structures of insulator silicate, borate, and germanate 
glasses are inferred from Raman and infrared spectra. Optical ab- 
sorption, luminescence, and Raman spectroscopy are used to deter- 
mine the structural behavior of titanium, iron, and manganese in 
these glasses. A new method is demonstrated for determining the 
rate of hydrogen/alkali exchange in glasses leached in aqueous 
media. Six appendices present completed research on a model for 
electronic-vibrational coupling in glasses, on the structure of borate 
glasses, on the structure of lead silicate glass crystallization products, 
on titanium in lithium disilicate glass, on iron in lithium disilicate 
glass, and on the leaching of natural obsidian glasses. 


PROPERTIES 


REFER ALSO TO CITATION(S) 39495, 39559, 39560, 39631, 
40351, 40496, 41155, 41162, 41163, 41166, 41405 


41168 (COO—1198-1191) Luminescent decay and spectra of im- 
purity-activated alkali halides under high pressure. Klick, D.I. (Illinois 
Univ., Urbana (USA)). 1977. Contract EY-76-C-02-1198. 204p. Dep. 
NTIS, PC A10/MF AO. 

Thesis. 

The effect of high pressure on the luminescence of alkali 
halides doped with the transition-metal ions Cu* and Ag* and the 
heavy-metal ions In* and T1* was investigated to 140 kbar. Measure- 
ment of spectra allowed the prediction of kinetic properties, and the 
predictions agree with lifetime data. 


41169 (COO—1198-1205) Phonon thermal transport in metallic 
glasses below 100 K. Matey, J.R. (Illinois Univ., Urbana (USA). 
Materials Research Lab.). 1978. Contract EY-76-C-02-1198. 110p. 
Dep. NTIS, PC A06/MF AO1. 

Thesis. Portions of document are illegible. 

Measurements of the phonon thermal conductivity of a vari- 
ety of metallic glasses were made. In each case, the temperature 
dependence and magnitude of the phonon thermal conductivity of 
the glassy metal was very similar to that characteristic of nonmetal- 
lic glasses. Variation of sound velocity measurements were made on 
a glassy palladium silicon alloy and a qualitative similarity was found 
between its behavior and the behavior of nonmetallic glasses. These 
findings and results from other laboratories have led to the conclu- 
sion that the localized excitations responsible for the anomalous 
behavior of nonmetallic glasses are also present in the metallic 
glasses. 


41170 (COO—1198-1206) Studies of the optical properties of 
solids. I. Two-photon electroabsorption. II. Electron-hole exchange 
coupling at L-II, L-III edges. Kolber, M.A. (Illinois Univ., Urbana 
(USA). Materials Research Lab.). 1978. Contract EY-76-C-02-1198. 
168p. NTIS, MF AOl. 

Thesis. Portions of document are illegible. 

In Chapter I, it is shown that direct-gap covalent semiconduc- 
tors, such as GaAs, should exhibit electric-field induced Franz- 
Keldysh-like structures in their two-photon absorption spectra. 
These structures are evaluated employing exciton theory; the result- 
ing lineshapes are shown to be proportional to the lineshapes for 
one-photon “forbidden” transitions, a property which greatly facili- 
tates computations of the two-photon absorption. In chapter two, 
exchange mixes the L/sub II/ and L/sub III/ soft x-ray absorption 
edges of metallic Na, Mg, and Al, affecting the detailed absorption 
lineshape and the L/sub II//L/sub III/ intensity ratio. The Onodera 
theory of this mixing is generalized and the requirements of particle 
conservation and causality lead to significant modifications of the 
theoretical absorption lineshape. It is shown that under certain 
conditions an exchange-free lineshape can be extracted from experi- 
mental data for comparison with non-asymptotic theories of x-ray 
edges. 


MATERIALS 4057 


41171 (LA-UR—78-824) Fiber-optic time domain reflectometer. 
Lyons, P.B.; Golob, J.E.; Looney, L.D.; Nelson, M.A.; Davies, T.J. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract W- 
7405-ENG-36. 6p. Dep. NTIS, PC A02/MF AO1. 

Portions of document are illegible. 

An optical time domain reflectometer is described which 
combines in one instrument the basic capability to analyze several 
important fiber characteristics. The device uses the polarization 
properties of light to enable high sensitivity fault detection close to 
the fiber input end; its probe pulse temporal characteristics and high 
gain photodetector in combination provide excellent discontinuity 
location resolution in long lossy fibers, and give an indication of fiber 
dispersion at large bandwidths. 


41172 (UCRL—S50108(Vol.2)(Rev.1)) Compendium of shock 
wave data. Section A2. Inorganic compounds. Section B. Hydrocar- 
bons. van Thiel, M.; Shaner, J.; Salinas, E. (eds.). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jun 1977. Contract 
W-7405-ENG-48. 353p. NTIS, MF A01. 

Portions of document are illegible. 

This volume lists in a concise manner the thermodynamic 
data in condensed media obtained by shock wave techniques. The 
volume should be useful both to people working in the shockwave 
field and to others interested primarily in thermodynamic properties 
at high pressure. Therefore, both dynamic variables and volumetric 
quantities associated with the shock wave are given. The format was 
selected to make the volume useful in engineering as well as scientif- 
ic reserch activities. Data on the elements are contained in this 
volume. 


41173 Photol ence recovery in rehydrogenated amorphous 
silicon, Pankove, J.I. (RCA Laboratories, Princeton, New Jersey 
08540). Appl. Phys. Lett.; 32: No. 12, 812-813(15 Jun 1978). 

The rehydrogenation of thermally dehydrogenated amor- 
phous silicon restores the luminescence characteristics of a-Si : H. 


41174 Neutron-scattering study of short-range order in a model 
two-dimensional ferroelectric. Youngblood, R.; Axe, J.D. (State Uni- 
versity of New York at Stony Brook, Stony Brook, New York 
11794). Phys. Rev., B; 17: No. 9, 3639-3649(1 May 1978). 

Copper formate tetrahydrate is a layered, hydrogen-bonded 
substance which undergoes a phase transition from a state in which 
hydrogen atoms are positionally disordered into an ordered state in 
which two-dimensional ferroelectric planes are stacked so that the 
polarization alternates in sign from layer to layer. We report here the 
results of a neutron-scattering study of the positional correlations 
between hydrogen atoms in the disordered phase. The results show 
that long-wavelength intralayer polarization fluctuations are sup- 
pressed in the disordered phase, even though a long-ranged polariza- 
tion develops in the ordered phase. Fluctuations at intermediate 
wavelengths increase as the phase-transition temperature is ap- 
proached. These results are discussed in terms of the two-dimension- 
al dimer model. A qualitative understanding of the short-range order 
can be achieved if one takes into account a conservation law which 
holds for six-vertex models: in any allowed configuration of the 
lattice, polarization is conserved from one row to the next. 





41175 Dielectric screening and zone-center phonons in Si. Louie, 
S.G.; Cohen, M.L. (Department of Physics, University of California 
and Materials and Molecular Research Division, Lawrence Berkeley 
Laboratory, Berkeley, California 94720). Phys. Rev., B; 17: No. 8, 
3174-3176(15 Apr 1978). 

We present a microscopic calculation of the zone-center 
phonon frequencies of silicon. The electronic contributions to the 
phonons are fully incorporated into the dynamical matrix via the 
dielectric matrix €/sub G G prime/. The acoustic sum rule is shown 
to be satisfied. 


41176 Lattice dynamics of B- (silver iodide) by neutron scatter- 
ing. Buehrer, W.; Nicklow, R.M.; Brueesch, P. (Solid State Division, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). Phys. 
Rev., B; 17: No. 8, 3362-3370(15 Apr 1978). 

The dispersion relation for the normal modes of vibration in 
hexagonal B-AglI has been determined at 160 K along three principal 
symmetry directions from coherent neutron inelastic scattering data 
using a triple-axis spectrometer. The most interesting feature is the 
observation of a very-low-lying dispersionless TO mode which is 
almost decoupled from the other vibrations. The frequencies have 
been fitted by a valence-shell model, and a satisfactory agreement 
was obtained with four short-range parameters, a variable ionic 
charge, and mechanical and electrical polarizabilities for both ions. 
A frequency distribution function has been computed, together with 
the lattice heat capacity and the mean-square ionic displacement for 
each ion. The temperature dependence of the theoretical values 
compares well with the relevant experiments. Finally, the model is 
— and the lattice vibrations of y-Agl and a-Agl are dis- 
cussed. 
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41177 Anomalous thermal properties of glasses at low tempera- 
tures. Pohl, R.O. (Cornell Univ., Ithaca, NY); Salinger, G.L. Ann. 
N.Y. Acad. Sci.; 279: 150-172(15 Oct 1976). 

In this paper it is shown that (a) specific heat measurements 
above 0.1 K indicate a distribution of local modes independent of 
energy; (b) ultrasonic attenuation measurements at low powers indi- 
cate that the local mode systems can have at most a few levels; (c) 
ultrasonic velocity measurements give information about phononlo- 
cal mode Ss parameters; (d) the measured thermal conductiv- 
ity agrees with that calculated from the above information assuming 
that the energy independent distribution of modes observed in the 
specific heat is responsible for phonon scattering; (€) thermal expan- 
sion and far infrared experiments indicate a phonon assisted tunnel- 
ing model; (f) several experiments, however, indicate that the modes 
observed in the specific heat measurements may not all scatter 
phonons. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 38755, 40206, 40440 


RADIATION EFFECTS 


41178 Unidirectional contraction in boron-implanted laser-an- 
nealed silicon. Larson, B.C.; White, C.W.; Appleton, B.R. (Solid 
State Division, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37830). Appl. Phys. Lett.; 32: No. 12, 801-803(15 Jun 1978). 

The lattice contraction in boron-implanted laser-annealed sili- 
con has been studied by x-ray Bragg reflection profiles and ion 
channeling. The contraction was shown to be one dimensional, along 
the surface normal, for strains as large as 1.3%. 


41179 Existence of an isotope shift for the sulfur deep level in 
silicon. Myers, D.R.; Phillips, W.E. (Institute for Applied Technol- 
ogy, National Bureau of Standards, Washington, D.C. 20234). Appl. 
Phys. Lett.; 32: No. 11, 756-758(1 Jun 1978). 

The deep energy level of the isotope *‘S in the upper half of 
the energy gap of silicon is examined by isothermal transient capaci- 
tance measurements on ion-implantation-predeposited diode struc- 
tures. The resulting energy level at E/sub c/-0.512 eV is found to be 
0.014 eV closer to the conduction band edge than the corresponding 
deep level for the isotope **S in similarly prepared samples. The 
existence of an isotope shift for the deep sulfur level is interpreted as 
implying vibronic coupling between the electronic states of the 
sulfur center and the silicon lattice. 


41180 Thin carbon foil breakage times under ion beam bombard- 
ment. Livingston, A.E.; Berry, H.G.; Thomas, G.E. (Argonne Na- 
tional Lab., Ill. (USA)). Nucl. Instrum. Methods; 148: No. 1, 125- 
127(1 Jan 1978). 

The authors have measured the breakage times of thin carbon 
foils of different thicknesses under bombardment by Ar* ions of 1-3 
MeV energy. The breakage times are independent of foil thickness 
over the areal density range of 2-22 ug/cm* These results are in 
reasonable agreement with previous measurements of foil breakage. 
An empirical formula is proposed for the foil breakage time tau in 
terms of the ion energy E: tau (puA.min/mm?)=A (approximately 
10).Esup(1.15) (MeV/amu). 


41181 Interpretation of inert gas release from irradiated solids. 
Olsen, L.C. (Joint Center for Graduate Study, Richland, Washing- 
ton, USA); Turcotte, R.P. (Battelle Pacific Northwest Labs., Rich- 
land, Wash. (USA)). J. Nucl. Mater.; 71: No. 1, 150-159(Dec 1977). 

This paper considers the interpretation of inert gas release 
experiments in cases where surface effects are of minor importance. 
The present study is based on numerical solutions to the general 
problem of a composite solid with reversible trapping, including the 
possibility of the implanted ions residing in traps initially. Gas release 
data reported by Ong and Elleman for Xe implanted CaF. are 
considered. A two-region model consisting of the implanted volume 
and the sub-implant volume is utilized to show that more than one 
model can fit the experimental data. For example, using a homogen- 
ous trapping model, Ong and Elleman fit one set of release data with 
trapping and detrapping constants of 9.1 X 10°‘*s"' and 6.0 X 
10°°s~*, respectively. Using a composite model with 38% of the 
implanted gas initially trapped, the corresponding trapping constants 


are determined to be zero and 107 ®s~*. 


CHEMISTRY 


ANALYTICAL AND SEPARATIONS CHEMISTRY 


REFER ALSO TO CITATION(S) 38794, 38795, 39019, 41553, 41557 


ERA VOL. 3, NO. 17 


41182 (ANL—77-65(Pt.2), pp 77-82) Precision, accuracy, and 
blank values in the determination of **°Ra by the radon emanation 
method. Holtzman, R.B.; Sha, J.Y. 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

The precision of the radon emanation system used in the 
determination of radium was 2.7 percent with a National Bureau of 
Standards radon emanation standard of 400 pCi and about 3.5 
percent with a 10 pCi standard. The mean values of results of 12 or 
more measurements on each of these standards were within 0.5 
percent of the NBS values. “System” blanks (air blank only) were 
0.008 +- 0.006 (S.D.) pCi for System A and 0.006 +- 0.006 (S.D.) 
pCi for System B. For reagent blanks the mean was 0.015 +- 0.004 
(S.D.) pCi. The errors of measurement in replicate sample measure- 
ments were consistent with those of the NBS standard samples. 


41183 (ORNL/CSD/TM—S2) Analytical Division 
sample transaction system. Stanton, J.S. (Oak Ridge National Lab., 
Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 45p. Dep. 
NTIS, PC A03/MF AOl1. 

This document describes a computer system developed for 
the Analytical Chemistry Division. The computer system replaces a 
manual sample accounting and reporting procedure. The system has 
been implemented on the DECsystem-10 at ORNL. 


41184 (RFP—2699) Quality engineering and control semiannual 
progress report, May—October 1977. ter, R.L. (Atomics In- 
ternational Div., Golden, Colo. (USA). Rocky Flats Plant). 27 Mar 
1977. Contract EY-76-C-04-3533. 29p. Dep. NTIS, PC A03/MF 
AOl. 

Research and development activities are reported on atomic 
absorption spectroscopy, electron microscopy, infrared spectros- 
copy, liquid chromatography, scintillation counting, mass spectros- 
copy, radiometric analysis, and thermal analysis. A group of miscel- 
laneous projects are also described. (JRD) 


41185 (ORNL-tr—4514) Fission Product Stream Control Proj- 
ect. 1975 annual report. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.)). 1978. Translation by K.S. Warren of KFK—2295. 60p. 
Dep. NTIS, PC A04/MF AO1. 

This translation covers topics in chapters 2, 3, and 5: determi- 
nation of plutonium in solid, weakly radioactive wastes by neutron 
and gamma measurements; gamma monitor for personnel; analytical 
procedures development for U and Pu (isotope dilution, automatic x- 
ray fluorescence analysis, wet determination, potentiometry); and 
interlaboratory comparison tests. (DLC) 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 38769, 39359, 41442 


41186 Study of trace element distribution in the Solvent Refined 
Coal (SRC) process using neutron activation analysis. Filby, R.H.; 
Shah, K.R. (Washington State Univ., Pullman (USA). Nuclear Radi- 
ation Center); Sautter, C.A. (Concordia Coll., Moorhead, Minn. 
(USA)). J. Radioanal. Chem.; 37: No. 2, 693-704(1977). 

From International conference on modern trends in activation 
analysis; Munich, Germany, F.R. (13 Sep 1976). 

Twenty-two trace elements have been measured by INAA in 
materials produced in the Solvent Refined Coal (SRC) pilot plant. 
Sample and standard vials were sealed in 2 dram polyethene irradia- 
tion containers and were irradiated in a thermal neutron flux of 
8x10'n cm~*sec™'. Three irradiation periods were used depending 
on the half-life of the induced radionuclide measured: five minutes, 
one hour, eight to sixteen hours. Determination of radionuclide 
activity was made by Ge(Li) gamma-ray spectrometry using a 4096- 
channel analyzer with a 7-track magnetic tape readout. Reduction of 
gamma-ray spectra to elemental concentrations was carried out 
either on a PDP-15 computer or by using the FOURIER program 
on the W.S.U. IBM 360/67 computer. The elements As, Sb, Se, Hg, 
Ni, Br, Na, K, Cr, Sc, Fe, Co, Cs, Ce, Rb, Th, Sr, Ba, Tb, Eu, Sm 
and Lu were measured in coal, SRC, insoluble residues, solvents and 
process waters. The liqufaction process produces a fuel lower in 
toxic trace elements than the parent coal. Elemental balances indi- 
cate that except for As, and Hg the SRC and insoluble residues 
contain more than 80% of the trace elements found in the coal. 
Evidence is presented indicating significant organic binding of As, 
Se, Hg, Br, Ni, and Co in the SRC. 


CHEMICAL PROCEDURES 


41187 (CONF-780326—1) Automated system for fractionation of 
blood samples. Lee, N.E.; Genung, R.K.; Johnson, W.F.; Mrochek, 
J.E.; Scott, C.D. (Oak Ridge National Lab., Tenn. (USA)). 1978. 
Contract W-7405-ENG-26. 23p. Dep. NTIS, PC A02/MF AOI1. 

From 10. symposium on advanced analytical concepts for the 
clinical laboratory; Oak Ridge, TN, USA (16 Mar 1978). 
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Portions of document are illegible. 

A prototype system for preparing multiple fractions of blood 
components (plasma, washed red cells, and hemolysates) using auto- 
mated techniques has been developed. The procedure is based on 
centrifugal separation and differential pressure-induced transfer in a 
rotor that has been designed to process numerous samples simulta- 
neously. Red cells are sedimented against the outer walls of the 
sample chamber, and plasma is syphoned, by imposition of eithr a 
slight positive or negative pressure, into individual reservoirs in a 
collection ring. Washing of cells is performed in situ; samples of 
washed cells, either packed or in saline solution, can be recovered. 
Cellular hemolysates are prepared and automatically transferred to 
individual, commercially available collection vials ready for storage 
in liquid nitrogen or immediate analysis. The system has potential 
application in any biomedical area which requires high sample 
throughput and in which one or more of the blood fractions will be 
used. A separate unit has been designed and developed for the 
semiautomated cleaning of the blood processing vessel. 


41188 (ORNL/TM—6268) Determination of monobutylphos- 
phoric acid and dibutylphosphoric acid in tributylphosphate-dodecane 
extracting solutions. MacDougall, C.S. (Oak Ridge National Lab., 
Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 20p. . 

Dibutylphosphoric acid (DBP) and monobutylphosphoric 
acid (MBP) are determined in 30 percent tributylphosphate (TBP)-70 
percent dodecane Purex solvents by gas chromatography. The DBP 
and MBP are derivatized using Methyl-8. The volatilized derivatives 
are separated on a 305 x 0.32-cm OD stainless steel column contain- 
ing 60 to 80 mesh Chromosorb W coated with 15 percent Carbowax 
20-M and measured by a FID detector. Limits of detection are 0.001 
M for both MBP and DBP with a relative standard deviation of +-5 
percent at the 0.15 M concentration level. Systems containing vary- 
ing concentrations of H*, Fe**’, Th**, and UO.** are analyzed 
successfully. 


41189 Detection of haloacetyl and haloketone affinity labels on 
paper chromatograms. Schloss, J.V.; Hartman, F.C. (Oak Ridge 
National Lab., TN). Anal. Biochem.; 83: 185-188(1977). 

Thiol-reactive substances on chromatograms can be detected 
conveniently with a single spray reagent composed of Ellman’s 
reagent and reduced glutathione. Data pertaining to the visualization 
of reactive halogen compounds are presented. 








RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 39257, 39361, 41398, 41413, 41461 


41190 (ANL—77-65(Pt.2), pp 85-90) Detection of radium in 
buried remains. May, H.A. 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

Methods are under investigation to measure radioactivity at 
the fractional microcurie level in the skeletal remains of persons 
suspected of long-term radium exposure without moving the bones 
from their burial site. As practically all soils contain radium, the 
background level will be high and, possibly, spatially variable, 
limiting the detection sensitivity. Some experiments and calculations 
to estimate the capability of simple, transportable equipment are 
described. 


41191 (ANL—77-65(Pt.2), pp 93-96) Radiochemical method for 
the determination of **°Th in bone. Larsen, R.P.; Meechan, P.J.; 
Oldham, R.D. 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

A radiochemical method has been developed for the determi- 
nation of Th in bone. The limit of detection at the 95 percent 
confidence level is about 5 fCi when a 24-hr counting period is used. 
The method can be used to establish the level of 7*°Ra in bone, 
provided that the 7**Ra and **Th are known to be in transient 
equilibrium. With minor modifications the method could be used to 
establish whether or not these nuclides are in equilibrium or to 
determine ?**Ra unequivocally. 


41192 (ANL—77-65(Pt.2), pp 109) Development of radiochemi- 
cal method for analyzing radon gas in uranium mine atmospheres. 
Stein, L.; Shearer, J.A.; Hohorst, F.A.; Markun, F. 1977. 
In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 
A simplified radiochemical method has been developed for 
uantitatively analyzing radon gas in underground uranium mines. In 
this method, a measured volume of air is drawn by a pump through a 
dryin tube and a_ cartridge containing dioxygenyl 
hexafluoroantimonate reagent. Radon is captured as a nonvolatile 
product. After radioactive equilibrium has been established between 
radon and its short-lived daughters (approximately 4 hr), the gamma- 
ray emission of the cartridge is measured with a scintillation counter. 
The amount of radon is then calculated from the gamma-emission 
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rate. The effect of cartridge geometry, reagent load, and air flow 
rate upon collection efficiency and counting efficiency is reported. 


41193 (COO— 1265-190, pp 173-178) Determination of absolute 
element concentrations in biological tissue. Macres, M.; Broadhurst, 
J.H.; Lilley, J.S.; Bacaner, M. Dec 1977. 

In Annual report 1977. 

In order to determine absolute concentration data from x-ray 
fluorescence measurements, the efficiency of the x-ray detection 
system must be known. A calibration procedure using small angle 
alpha particle or **C scattering on biologically equivalent composite 
films is outlined. (JSR) 


41194 (PNL—2500(Pt.1), pp 3.10-3.11) Trace analysis of actin- 
ides in biological samples. Schirmer, R.E.; Phelps, D.W. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Methods of improving procedures for the analysis of trace 
actinides in biological samples were investigated, including use of 
freeze drying prior to ashing, separation of the actinides by high 
pressure liquid chromatography (HPLC), and separation and mea- 
surement of actinides by gas chromatography. 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 38769, 39297, 39318, 41450, 
41554, 41563, 41565 


41195 (CONF-780434—2) Trace organic analysis using second- 
derivative uv-absorption spectroscopy. Hawthorne, A.R.; Thorngate, 
J.H.; Gammage, R.B.; Vo-Dinh, T. (Oak Ridge National Lab., Tenn. 
(USA)). 1978. Contract W-7405-ENG-26. 12p. Dep. NTIS, MF A0O1. 

From 9. symposium on trace organic analysis; Gaithersburg, 
MD, USA (10 Apr 1978). 

Portions of document are illegible. 

Second-derivative uv-absorption spectroscopy is discussed as 
a method of trace organic analysis. Various ways of obtaining a 
second-derivative spectrum are presented, along with examples of 
improved selectivity between compounds due to the enhanced reso- 
lution of the technique. The effect of sample turbidity on direct 
absorption and on second-derivative absorption spectra is also dis- 
cussed. 


41196 (IS-T—806) Forced-flow chromatographic determination 
of calcium and magnesium with continuous spectrophotometric detec- 
tion. Arguello, M.D. (Ames Lab., lowa (USA)). Dec 1977. Contract 
W-7405-ENG-82. 118p. Dep. NTIS, PC A06/MF AOI. 

Thesis. 

Modifications to the forced-flow chromatograph include a 
flow-through pH monitor to continuously monitor the pH of the 
final effluent and an active low-pass filter to eliminate noise in the 
spectrophotometric detector. All separations are performed using 
partially sulfonated XAD-2 as the ion exchanger. Elution of calcium 
and magnesium is accomplished using ammonium chloride and ethy- 
lenediammonium chloride solutions. Calcium and magnesium are 
detected by means of Arsenazo I and PAR-ZnEDTA color-forming 
reagents. Other metal ions are detected by means of PAR and 
Chromazurol S color-forming reagents. Calcium and magnesium 
distribution coefficients on partially sulfonated XAD-2 as functions 
of ammonium chloride and ethylenediammonium chloride concen- 
tration are given together with distribution coefficients of other 
metal ions. Methods for the selective elution of interfering metal ions 
prior to the elution of calcium and magnesium are described. Berylli- 
um and aluminum are selectively eluted with sulfosalicylic acid. 
Those elements forming anionic chloride complexes are selectively 
eluted with HCl-acetone. Nickel is coleutbedly eluted with HCl- 
acetone-dimethylglyoxime. Synthetic samples containing calcium 
and magnesium, both alone and in combination with alkali metals, 
strontium, barium, beryllium, aluminum, transition metals, and rare 
earths, are analyzed. Hard water samples are analyzed for calcium 
and magnesium and the results compared to those obtained by 
EDTA titration, atomic absorption spectroscopy, and plasma emis- 
sion spectroscopy. Several clinical serum samples are analyzed for 
calcium and magnesium and the results compared to those obtained 
by atomic absorption spectroscopy. 


41197 Role of buffer gases in optoacoustic spectroscopy. Thomas 
III, L.J.; Kelly, M.J.; Amer, N.M. (Physics oe gr osenges University 
of California, Berkeley, California 94720). Appl. Phys. Lett.; 32: No. 
11, 736-738(1 Jun 1978). 

The dependence of an acoustically resonant optoacoustic 
signal on the molecular weight and thermodynamic and transport 
properpties of the buffer gas is reported. Our results show that 
careful selection of such gases can significantly increase the sensitiv- 
ity and flexibility of optoacoustic spectroscopy. We also demonstrate 
that such thermodynamic quantities as y (equivalentC/sub p//C/sub 
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v/) and sound velocity can now be measured readily and accurately. 
Other potential applications are suggested. 


41198 Improvement of the Wickbold combustion apparatus for 
the decomposition of petroleum products and used lubricating oils for 
the trace analysis of inorganic components. Kulke, M.; Umland, F. 
(Muenster Univ. (Germany, F.R.). Anorganisch-Chemisches Inst.). 
Z. Anal. Chem.; 288: No. 4, 273-276(Dec 1977). (In German). 

The Wickbold combustion apparatus has been modified for 
decomposition of petroleum products, especially of used lubricating 
oils. Modifications were made concerning the suction burner, the 
front of the combustion chamber and the cooling system in conjunc- 
tion with adding a mixing tube and a pressure limiting valve. The 
improved apparatus was tested by the vanadium determination in a 
synthetic sample. After combustion the measurement was performed 
by flameless atomic absorption spectroscopy using a Massmann 
graphite tube. 


41199 Determination of arsenic, antimony, and selenium in coal 
by atomic absorption spectrometry with a graphite tube atomizer. 
Aruscavage, P. (Geological Survey, Reston, VA). J. Res. U.S. Geol. 
Surv.; 5: No. 4, 405-408(1977). 

Submicrogram quantities of antimony, arsenic, and selenium 
in coal samples are determined by an atomic absorption procedure 
using an electrically heated graphite atomizer. The samples are 
decomposed in a mixture of nitric, sulfuric, and perchloric acids and 
are separated and concentrated by extraction from sulfuric acid- 
iodide solution into toluene. The results obtained on several intrala- 
boratory reference samples and the National Bureau of Standards 
coal 1632 are compared with results from other methods. The 
determination can be made routinely for concentrations as small as 
0.1 parts per million for arsenic, antimony, and selenium in the coal. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 39274 


41200 (CONF-780326—2) Separation and analysis of arylsulfa- 
tase 


isoenzymes in the body fluids of man. Bostick, W.D.; Dinsmore, 
S.R.; Mrochek, J.E.; Waalkes, T.P. (Oak Ridge National Lab., Tenn. 
(USA); Johns Hopkins Univ., Baltimore, Md. (USA)). 1978. Con- 
tract W-7405-ENG-26. 50p. Dep. NTIS, PC A03/MF AOl1. 

From 10. symposium on advanced analytical concepts for the 
clinical laboratory; Oak Ridge, TN, USA (16 Mar 1978). 

Soluble arylsulfatase is present in the body fluids of man in 
the form of two isoenzymes: arylsulfatase A (ASA) and B (ASB). 
The enzymes are reported to be useful biochemical markers for 
certain types of malignancy. However, the rapid assay of the individ- 
ual isoenzymes is extremely difficult; procedures based on differen- 
tial inhibition or activation of the isoenzymes in a mixture yield only 
semiquantitative results. A feature of these isoenzymes is their inhibi- 
tion by some common anions (notably phosphate) at physiologic 
concentrations. Anion-exchange chromatography has enabled the 
isoenzymes to be separated, with ASB eluted in the void volume and 
ASA and the anionic inhibitors retarded. Lead is used to sequester 

hosphate enabling measurement of ASA in the salt-eluted fraction. 

sing this technique, we have found significant elevations of ASB in 
the sera of colorectal cancer patients. The potential of rapid, chro- 
matographic separation coupled with continuous monitoring for 
arylsulfatase activity is discussed. 


41201 (IS-T—801) Separation of metal ions using an o- 
hydroxypropiophenoxime resin. King, J.N. (Ames Lab., Iowa 
(USA)). Dec 1977. Contract W-7405-ENG-82. 67p. Dep. NTIS, PC 
A04/MF AO1. 

Thesis. 

A chelating ion-exchange resin incorporating an o- 
hydroxypropiophenoxime functional group onto an XAD-4 polymer 
matrix has been synthesized. This resin has been used for the 
separation and quantitative determination of both copper and molyb- 
denum by high-speed liquid chromatography. Iron, uranium, citrate, 
and fluoride were found to interfere in the determination of copper. 
Of the ions tested, none were found to interfere with the determina- 
tion of molybdenum. Several NBS Standard samples were success- 
fully analyzed for copper and molybdenum. The new method is both 
accurate and fast. Most samples can be analyzed in less than ten 
minutes. Bis(2-hydroxyethyl) dithiocarbamate was shown to be supe- 
rior to PAR as a color-forming reagent for the continuous spectro- 
photometric detection of copper. Thiolactic acid was shown to be 
adaptable to the continuous spectrophotometric detection of molyb- 
denum. Both dyes gave linear responses when peak height was 
plotted against micrograms of metal. 


41202 Cation exchange at pressures up to 400 MPa. Prukop, G-.; 
Rogers, L.B. (Univ. of Georgia, Athens). Sep. Sci. Technol.; 13: No. 
2, 117-125(Feb 1978). 

The effects of pressures up to 400 MPa (approximately 60,000 
psi) on the capacity factors of sodium, potassium, rubidium, lithium, 
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and magnesium ions were studied using nitrate eluents. The capacity 
factors, corrected for compression, were changed by almost 25 
percent for rubidium and potassium ions by going from atmospheric 
pressure to 350 MPa. The corrected — factor for magnesium 
ion changed 15 percent, whereas those for lithium and sodium were 
essentially unchanged. The effect was attributed to changes in the 
sizes of the hydrated cations. 


41203 Recovery of sulphur, uranium, and gold from residues. 
Ruhmer, W.T.; Botha, F. (Anglo American Corp. of South Africa 
Ltd., Johannesburg); Adams, J.S. J. S. Afr. Inst. Min. Metall.; 8: No. 
5, 134-142(Dec 1977). 

The report describes the Amuran project in the Welkom area, 
which is being conducted by six members of the Anglo American 
Group. The project comprises three plants for the flotation of pyrite, 
a twin-stream uranium plant for the recovery of gold from calcines. 
Details of these plants including capital costs and estimated produc- 
tion are given. Mention is made of the adsorption of gold onto 
activated charcoal and wet high-intensity magnetic separation as 
possible suitable processes for these residues. 


INORGANIC AND PHYSICAL CHEMISTRY 


41204 Quasiclassical trajectory study of the Cl + HI — HCl + 
I reaction. Bass, H.E. (Univ. of Mississippi, Lafayette); Kenton, L.S.; 
Thompson, D.L. Chem. Phys. Lett.; 44: No. 3, 452-458(15 Dec 1976). 

Monte Carlo quasiclassical trajectory calculations have been 
carried out for the reaction Cl + HI — HCl + I for 300, 1000, and 
2000°K. A semi-empirical potential-energy surface (London equa- 
tion) was obtained by “transferring” parameters from surfaces com- 
puted for other reaction systems. The computed results are in 
general accord with experimental measurements. Thermal rate coef- 
ficients, differential scattering cross sections, and product vibrational 
and rotational distributions were computed for the three tempera- 
tures. Angular scattering distributions are in agreement with experi- 
ment only at elevated temperatures. 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 39168, 39942, 39943, 39951, 
41227, 41444, 41445, 41475 


41205 (AD-A—046356) Synthesis of tetrahedral mixed-metal 
clusters of the iron triad. Preparation and characterization of 
H.FeRu2Os(CO):3; and H2FeRuQs,(CO):3. Geoffroy, G.L.; Glad- 
felter, W.L. (Pennsylvania State Univ., University Park (USA). 
Dept. of Chemistry). 24 Oct 1977. Contract N00014-77-C-0417. 39p. 
NTIS PC A03/MF AOl1. 

Transition metal cluster complexes have become a very im- 
portant class of compounds, principally because of their potential in 
catalysis. Clusters have been shown to behave as catalysts in their 
own right and they hold considerable promise for serving as models 
for catalytic surfaces. Clusters comprised of two or more different 
transition metals in the cluster framework are particularly interesting 
in this regard because of possible bimetallic effects. Further, mixed- 
metal clusters have non-equivalent bonding sites. As such they are 
ideally suited for modeling studies which employ variable tempera- 
ture NMR to follow the movements of substrates over their surfaces. 
One of the problems which has hampered studies of mixed-metal 
clusters is their relative lack of availability. Only a very few isostruc- 
tural series have been achieved, and general synthetic methods for 
mixed-metal clusters are lacking. Carbonylmetalates have been 
widely used as synthetic reagents in cluster chemistry and several of 
the reported reactions appear to be adaptable to design. This is 
particularly true of the reactions of Knight and Mays who prepared 
a series of Group 7 - Group 8 tetrameric mixed-metal clusters 
through the addition of a carbonylmetalate to a closed Ms(CO):2 
trimer. 


41206 (CONF-780305—16) Colloidal properties of sodium car- 
boxylates. Baldwin, W.H.; Neal, G.W. (Oak Ridge National Lab., 
Tenn. (USA)). 1978. Contract W-7405-ENG-26. 9p. Dep. NTIS, PC 
A02/MF AOl. 

From Division of fuel chemistry meeting; Anaheim, CA, 
USA (12 Mar 1978). 

Sodium salts of fatty acids (oleate as model) were prepared 
and the interfacial tension of their aqueous solutions versus undecane 
was measured by the spinning drop method. The pH value was 
found to affect the tension dramatically, with oleic acid lowering the 
tension of sodium oleate. Effects of additives and alkanes were also 
studied. Rosinate and cholate salts were also tested. 


41207 (COO—2807-12) Experimental investigation of the chem- 
istry of excited states of rare gases. First quarterly progress report, 
October 15, 1977—January 15, 1978. Setser, D.W. (Kansas State 
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Univ., Manhattan (USA). Dept. of Chemistry). Feb 1978. Contract 
aber 2807. 8p. Dep. NTIS, PC A02/MF AOl1. 

uenching of XeF(B) was studied using the steady-state 
sctiteale of XeFs as the source of XeF(B). The product states from 
the sensitized reaction of Xe(*P:) with Cl and COClk also were 
studied. The new XeF(B) quenching rate constants are described. 
The pulsed laser induced fluorescence technique was used to meas- 
ure radiative lifetimes and two-body quenching rate constant (with 
Ar) for the low energy Xe(6p)* states. Serious signal/noise problems 
for the lowest two states in the Xe(6p) manifold were encountered. 
A transient digitizer is on order, which should improve the signal/ 
noise by a factor of 10. The Xe(6p)* work can then be completed. 
The radiative branching ratios of all the Ar(4p), Kr(Sp) and Xe(6p) 
states were measured. Combining these branching ratios with the 
measured radiative lifetimes permits the assignment of the oscillator 
strengths for the Ar(4s-4p), Kr(5s-5p) and Xe(6s-6p) optical transi- 
tions. The manuscript describing the Ar(4p) work is complete 
(except for editing). 


41208 (GEPP—372) Calcium chromate synthesis: process varia- 
bles study. Dillard, B.M. (General Electric Co., St. Petersburg, Fla. 
(USA). Neutron Devices Dept.). 1 May 1978. Contract EY-76-C-04- 
0656. 23p. Dep. NTIS, PC A02/MF AOl1. 

Five process variables affecting the synthesis of calcium chro- 
mate were studied. The variables were molar ratios of reactants, 
substitution of anhydrous for aqueous ammonia, molality of chromic 
acid, rate of addition of precipitating agent, and digestion times and 
temperatures. Results indicate that a product of higher purity and 
lower hydroxide ion a was obtained by use of a molar 
ratio of reactants of 2.1 : : 1.0 (NH,OH : CrOs; : CaO). Anhy- 
drous ammonia could be siasnael for aqueous ammonia if some 
engineering problems related to the synthesis process could be 
solved. The molality of the chromic acid had no effect on product 
purity over the range studied, but a significantly higher yield was 
obtained using chromic acid concentrations of 4.0 to 7.0 molal. A 
rate of lime addition from 0.3 to 1.5 liters per minute (4 to 17 minutes 
total addition time) produced a product of higher purity as com- 
ey to slower rates of addition. A digestion temperature of 80°C 
or 2 hours yielded a product of higher purity along with a high 
percent yield. 


41209 (ORNL—5410) Formation of iron carbony! between a 1/ 
2% Mo steel and high-pressure gases containing carbon monoxide. 
Inouye, H.; DeVan, J.H. (Oak Ridge National Lab., Tenn. (USA)). 
May 1978. Contract W-7405-ENG-26. 27p. Dep. NTIS, PC A03/ 
MF AOI. 

An atomic absorption spectrophotometer was used to meas- 
ure the formation of iron carbonyl between '/2% Mo steel pipes and 
flowing high-pressure gases (to 6.9 MPa) containing carbon monox- 
ide. The net is rmation rate, r, of iron carbonyl was measured as a 
function of the velocity, temperature, and pressure of the gases to 
determine the conditions that prevent its formation. These variables 
and the gas composition affected r as follows: (1) Rate r increases 
linearly with the gas velocity. Under equilibrium conditions, r is 
proportional to the gas velocity, but it reaches a limiting value above 
a critical gas velocity when equilibrium is not maintained. (2) Be- 
tween 44 and 266°C, r increases with temperature to a sharp 
maximum at 177°C in a gas mixture containing 17 CO-51 H2-30 CH,- 
2 COz (vol %). The corresponding maximum in carbon monoxide 
occurs at 245°C. The data predict that iron carbonyl formation will 
be negligible above 270°C in the gas mixture or above 285°C in 
carbon monoxide. (3) Rate r depends on P/sub CO/ in accordance 
with the equation r = kP/sub CO/sup n/, where n = 4 to 5 under 
equilibrium conditions and n = 2 off equilibrium. The analytical 
procedure used to detect +-6 vpB (volume parts per billion) of iron 
carbonyl and +-1.5 vpB of nickel carbony] in flowing high pressure 

ases is described. The reaction rates are described in terms of 
inetics and thermodynamic equilibrium. 


41210 Polyhalide photofragment spectra. II. Ultraviolet photodis- 
sociation dynamics of UFs. Kroger, P.M.; Riley, S.J.; Kwei, G.H. 
(Department of Chemistry, Yale University, New Haven, Connecti- 
cut 06520). J. Chem. Phys.; 68: No. 9, 4195-4201(1 May 1978). 

Phtotfragment spectroscopy of UF. at a wavelength of 266 
nm shows evidence for direct photodissociation to F atoms and UF; 
radicals. A bimodal distribution of F-atom flight times and noniso- 
tropic recoil angular distributions are found. UF; fragments are 
formed with two distinct internal energy distributions separated by 
approximately 10 kcal mole” '. Measurements of photofragment pro- 
duction as a function of photolyzing light intensity rule out “the 
possibility of a sequential two photon process. Analysis in terms of 
the UF. absorption spectrum suggests both UF; internal energy 
distributions involve UF; radicals that are electronically excited 
with different amounts of electronic and vibrational energy. Popula- 
tion of these two distributions could arise either from absorption to 
two different electronically excited states of UFe or from a single 
excited state that undergoes a curve crossing in the exit channel. The 
nonisotropic photofragment angular distributions imply both internal 
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energy distributions evolve from UF states that are not octahedral 
in configuration. The nature of this pees distortion and its 
relationship to vibronic transitions in UFe are discussed. 


41211 Chemical potential for dilute hard-sphere mixtures. Seiter, 
C.; Alder, B.J. (Lawrence Livermore Lab., CA). J. Solution Chem.; 
7: No. 2, 73-79(Feb 1978). 

Accurate Monte Carlo evaluation of the probability of insert- 
ing an additional praticle of arbitrary size into a hard-sphere fluid at 
various densities allows a quantitative check on the scaled particle 
interpolation formula for this probability, which is rigorously known 
when the added particle is either very small or very large. The 
simple scaled particle formula is remarkably accurate due to a 
favorable choice of the functional dependence of the surface tension 
on curvature. The biggest deviation occurs at liquid-like densities 
where the insertion probability is about 20% larger for larger 
particles, indicating a larger probability of occurrence of large 
density fluctuations, and resulting in a smaller (3%) excess chemical 
potential than the simple theory predicts. On the other hand, at 
lower densities the insertion probability for large particles is slightly 
smaller than the theory predicts. 


41212 Preparation, phase equilibria, and crystal chemistry of La, 
Pr, and Nd hydroxide bromides and hydroxide iodides. Lance-Gomez, 
E.T. (Argonne National Lab., IL); Haschke, J.M. J. Solid State 
Chem.; 23: No. 3-4, 275-279(30 Jan 1978). 

Hydrothermal phase equilibria in the pseudoternary hydrox- 
ide bromide and hydroxide iodide systems of lanthanum, praseody- 
mium, and neodymium have been investigated. The condensed prod- 
ucts obtained by composition variation along isothermal (550 
600°C) and isobaric (1330 atm) sections have been characterized by 
x-ray diffraction and thermogravimetry. The hexagonal UCls-type 
trihydroxides are stable in all cases. In the hydroxide bromide 
systems, the hexagonal Ln7(OH):sBrs and monoclinic Ln(OH),Br 
(Ln = La, Pr, Nd) phases are found. A single hydroxide iodide, 
Ln7(OH):sIs, is observed for La and Pr; hydroxide iodides are not 
found for Nd. Lattice parameters are reported for both the 
Y(OH)2Cl- and La7(OH):sIs-type phases. Quaternary Ln7O;,(OH), X 
phases (X = Br’, I) are formed during thermal decompositon of 
the Ln7(OH):sXs phases. The phase equilibria and structural features 
of the hydroxide halides and hydroxide nitrates are discussed. 


41213 Anharmonic splittings and vibrational energy levels of 
octahedral molecules: application to the nv; manifold of **SF.. Jensen, 
C.C.; Person, W.B.; Krohn, B.J.; Overend, J. (Los Alamos Scientific 
Lab., NM). Opt. Commun.; 20: No. 2, 275-279(Feb 1977). 

The expression relating the Hecht vibrational splittin, aptoed 
eters G33 and T33 to the normal coordinate force constants 
derived for molecules of octahedral symmetry. Using a model er 
lation for the anharmonic energy levels that is believed to be 
reasonably correct, it has been possible to derive values in the 
anharmonic energy levels of vs of **SFe up to vs = 4. It is possible 
to find allowed transitions forming a multiple-photon Btw power reso- 
nant with the CO2 P(20) laser line (with perhaps 
broadening) for these levels, thus reinforcing the Cantrell and 5 Gal. 
braith explanations for the resonant absorption processes in terms of 
anharmonic splittings, together with rotational splittings. 


41214 Infrared spectrum and force field of tungsten hexachloride. 
McDowell, R.S.; Kennedy, R.C.; Asprey, L.B.; Sherman, R.J. (Los 
Alamos Scientific Lab., NM). J. Mol. Struct.; 36: 1-6(1977). 

Infrared spectra of W**Cl. and W*’Cle, prepared from 99.4% 
*°Cl and 90.4% *’Cl respectively, were recorded in CCl, and CS, 
solutions. The isotope shifts in the F/sub lu/ fundamentals vs and v4 
were used to determine the general quadratic symmetry force con- 
stants of WClg; the force field obtained is quite different from several 
that have been previously reported using various approximation 
methods. Corresponding valence force constants are f/sub r/ = 
2.39, f/sub rr/ = 0.24, f/sub rr/’ = 0.16, and f/sub a/—f/sub aa/’ 
(approximately equal to f/sub a/) = 0.15 mdyn A™~'. These con- 
stants are compared with those of WFs. 


41215 (UCRL-Trans—11294) Liquid-vapor equilibrium in the 
nitric acid-water-praseodymium nitrate—neodymium nitrate system. 
Pochekutova, M.G.; Ovsyannikova, G.M.; Ivashentsev, Ya.I. Trans- 
lated from Fiz. Khim.; No. 1, 18-24(1974). 8p. Dep. NTIS, PC A02/ 
MF AOl. 

The liquid-vapor equilibrium was studied under pressure 
(101,325 +- 800 N/m?) at 10, 20, 30, 45, 50, 60, 70, 80% salt. The 
dehydrating capability of Pr—Nd nitrate was found to lie between 
Mg(NOs)p and La (NOs)s. The equation was derived: 1/y = a + b 
[1/(x: - x1X2)?], where y = mass of nitric acid in vapor phase, x; and 
X2 = masses of nitric acid and water in liquid ot (DLC) 


ORGANIC CHEMISTRY 


REFER ALSO TO CITATION(S) 38787, 39099 
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41216 (PNL—2500(Pt.1), pp 3.6-3.7) Characterization of a mon- 
aerosol exposure system for beagle dogs. Cannon, W.C.; 
Herring, J.P.; Craig, D.K. Feb 1978. 


In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

A monodispersed aerosol exposure system for dogs is de- 
scribed and data are presented on aerosol depositions in the exposure 
system which could affect the aerosol presented to the animals by 
reducing the concentration and changing the particle size distribu- 
tion. 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 38732, 39131, 41222 


ELECTROCHEMISTRY 


41217 Flow-through porous electrode model: application to metal- 
ion removal from dilute streams. Trainham, J.A.; Newman, J. (Law- 
rence Berkeley Lab., CA). J. Electrochem. Soc.; 124: No. 10, 1528- 
1540(Oct 1977). 

A one-dimensional model for flow-through porous electrodes 
operating above and below the limiting current of a metal deposition 
reaction has been developed. The model assumes that there is one 
primary reactant species in an excess of supporting electrolyte, and 
that a simultaneous side reaction may occur. The model predicts 
nonuniform reaction rates due to ohmic, mass-transfer, and heteroge- 
neous kinetic limitations; the effects of axial diffusion and dispersion 
are included. Results are compared with the experimental data 
observed by various authors for the deposition of copper from 
sulfate solutions with the simultaneous generation of dissolved hy- 
drogen. Satisfactory agreement between model predictions and ex- 
perimental data on over-all reactor performance and deposit distribu- 
tions has been accomplished. For an upstream counterelectrode, 
distributions of reaction rate (for both single and multiple reactions), 
concentration, and potential describe the detailed system behavior. 


41218 Electrochemical formation and chemical characterization 
of a Djerfisherite-like compound. Mrazek, F.C.; Battles, J.E. (Ar- 


gonne National Lab., IL). J. Electrochem. Soc.; 124: No. 10, 1556- 
1558(Oct 1977). 

An unusual compound with the formula KsLiFezS2sCl has 
been identified as an intermediate product in the positive electrode 
reactions of Li-Al/LiCl-KCI/FeS cells. Characterization studies of 
this compound indicate that it is very similar to djerfisherite in 
crystal structure and chemical composition. Djerfisherite is a sulfide 
mineral (general formula Ks(Na,Cu) (Fe,Ni):2S:4) found only in 
meteorites, such as the St. Marks, and previous attempts to synthe- 
size this material have been unsuccessful. This work has demonstrat- 
ed that a sulfide material essentially identical to djerfisherite can be 
prepared in large quantities for further studies. 


Angewandte Elektrochemie. Grundlagen der elektrolytis- 
ectrochemistry. Fundamentals 
lytic production methods). Schmidt, A. Weinheim, Ger- 

many, F.R.; Verl. Chemie (1976). 332p. (In German). 

In the form of an introductory textbook, the book deals with 
applied electrochemistry as well as with the fundamentals of electro- 
lytic production methods. This is done in the three long chapters 
‘Theoretical basic assumptions and fundamentals of electrochemical 
processes’, ‘Fundamentals of industrial electrolysis processes’, and 
‘Technical pyrolysis processes’, each with a bibliographic index at its 
end. The annex gives tables of didactic value on electrochemical and 
electrical physical values, units of measurement, equivalations, proc- 
ess surveys, lists of symbols, and an index of authors. 


41220 Elektrochemie. T. 2. Kinetik elektrochemischer Systeme. 
(Electrochemistry. Pt. 2. Kinetics of electrochemical systems). Viel- 
stich, W.; Schmickler, W. (Bonn Univ. (Germany, F.R.). Inst. fuer 
Physikalische Chemie). Darmstadt, Germany, F.R.; Steinkopff 
(1976). 147p. (In German). 

Following introductory comments on the problems of elec- 
trochemical kinetics, the phase boundary metal electrode/electrolyte 
is discussed. The phenomenological description of the charge pene- 
tration on metal electrodes and the theory of the charge penetration 
in simple redox reactions on metal electrodes are given. The reac- 
tions on semiconductor electrodes and on metal electrodes are then 
considered. Detailed tests are made for material transport with 
electrodes flowed through by current. In a further chapter, the 
adsorption is investigated. The next chapters deal with metal deposi- 
tion and dissolution, corrosion and investigation methods. Finally, 
selected examples are given. A few basic terms in thermodynamics 
are dealt with, and comments on conversion of former units to SI 
units are given in the appendix. 
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PHOTOCHEMISTRY 


REFER ALSO TO CITATION(S) 41446, 41447, 41448, 41552 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 39318, 41664 


41221 (CONF-780305—17) Effects of trace fillers on the radi- 
ation-induced crosslinking of polyethylene. Chappas, W.J.; Silverman, 
J. (Maryland Univ., College Park (USA). Lab. for Radiation and 
Polymer Science). 1978. Contract EY-76-S-05-2845. l6p. Dep. 
NTIS, PC A02/MF AOl1. 

From Division of fuel chemistry meeting; Anaheim, CA, 
USA (12 Mar 1978). 

The effects of ionizing radiation on the properties of polymer- 
filler systems have been observed for many years and, with one 
notable exception, are reasonably well understood. The exception is 
a Russian paper reporting an unusual phenomenon [V.P. Gordiyenko 
et al., Vysokomolekulyarnyye Soyedineniya, 17, 8, 1737 (1975) 
Moscow]. This work describes the effect of low concentrations of 
SiO. and TiO: fillers on the radiation induced crosslinking of poly- 
ethylene. The principal results are summarized in a figure taken from 
their work. It shows that the gel fraction of a low density polyethyl- 
ene sheet irradiated with a dose of 5 megarads is increased by 60% 
by the addition of 0.2 volume percent of finely divided SiO. (0.02 
pum particles) or 0.5 volume percent of coarse TiO2 (1 ym). Thus 
almost trace quantities of either additive can reduce substantially the 
dose required to achieve gel contents of industrial interest. The cost 
of radiation energy is high (approximately $1/kWh). Thus if these 
results are readily reproducible, the cost of some industrial radiation 
processes, particularly the epg vier of insulation and heat 
shrinkable packaging, could be cut significantly by the addition of 
small amounts of an inexpensive inert filler. Experiments are report- 
ed representing attempts to confirm and extend the results of the 
work by Gordieynko et al. 


41222 (COO—2931-2) Chemical and biological studies on nucleic 
acids and derivatives. Progress report, May 1, 1976—July 31, 1977. 
Brown, G.B.; Parham, J.C. (Sloan-Kettering Inst. for Cancer Re- 
search, New York (USA)). Oct 1977. Contract EY-76-S-02-2931. 
22p. Dep. NTIS, PC A02/MF AO1. 

Studies have been done on the reaction of adenine and 
guanine with hydrogen peroxide and with a reported radiolysis 
product of thymine, cis-5-hydroxy-6-hydroperoxy-5,6-dihydrothy- 
mine. The results indicate that with both agents adenine 1-oxide is 
formed. The identification of adenine 1-oxide as an oxidation prod- 
uct with H2O, contradicts a report by others that 7-hydroxyadenine 
is formed. Repetition of the earlier work gave no product with the 
properties reported for 7-hydroxyadenine, but instead gave a mixture 
containing adenine 1-oxide and other components. 


41223 (RFP—2652) Effect of radiation and acids on thermal 
stability of ion exchange resins. Kazanjian, A.R. (Atomics Interna- 
tional Div., Golden, Colo. (USA). Rocky Flats Plant). 14 Apr 1978. 
Contract EY-76-C-04-3533. 13p. Dep. NTIS, PC A02/MF AOI. 

An investigation was made of the effects of high-energy 
radiation and strong acids on the thermal stability of ion exchange 
resins. Dowex 1-X4 (anion exchange resin) and Dowex 50-X8 
(cation exchange resin) were subjected to gamma and alpha radiation 
in addition to nitric and hydrochloric acids. The resins then were 
analyzed by differential thermal analysis and infrared analysis to 
examine the changes in thermal stability. Gamma irradiation (up to 
1.6 x 10® rads) did not affect the thermal stability of Dowex 50-X8 in 
hydrochloric or nitric acid. Gamma irradiation (about 10° rads) of 
Dowex 1-X¢4 in nitric acid lowers the exotherm temperature approxi- 
mately 50 degrees Celsius. The effect of alpha radiation on Dowex 1- 
X4 is about the same as that of gamma radiation, whereas alpha 
particles are more damaging than gamma rays to Dowex 50-X8. 
Contacting the unirradiated resins with hydrochloric or nitric acid 
did not cause degradation, but both resins reacted with nitric acid at 
elevated temperatures, which created a thermal instability. 


41224 Radiation-grafted hydrogels for biomaterial applications as 
studied by the ESCA technique. Ratner, B.D. (Univ. of Washington, 
Seattle); Weathersby, P.K.; Hoffman, A.S.; Kelly, M.A.; Schrapen, 
L.H. J. Appl. Polym. Sci.; 22: No. 3, 643-664(Mar 1978). 
Electron spectroscopy for chemical analysis (ESCA) was 
used to study the surface composition of several radiation-grafted 
lymers in both the dry and hydrated (frozen at 160°K) states. 
oly(2-hydroxyethyl methacrylate) (HEMA) and polyacrylamide, 
both hydrophilic polymers, were readily detected in the hydrated or 
dehydrated states when grafted to polethylene substrates. For sili- 
cone rubber substrates, both grafts were observed on the hydrated 
surface but were significantly decreased in surface concentration 
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upon dehydration. For grafts on a polyester-urethane, acrylamide 
was not a major constituent of either the dry or hydrated surface, 
while HEMA appeared to increase in abundance upon drying. The 
amount of the hydrophobic poly(ethyl methacrylate) found on the 
graft surface depended upon the substrate polymer used, but the 
surface abundance of poly(ethy! methacrylate) was not affected by 
drying. These results were considered in terms of polar group 
orientation, polymer chain mobility, substrate permeability, and the 
limitations of the ESCA technique. The implications of these results 
with respect to the use of radiation-grafted hydrophilic polymers for 
biomedical applications are also discussed. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 39272, 39283, 39284, 39368, 41503 


41225 (DP—1473) Decontamination of TRU glove boxes. Craw- 
ford, J.H. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). Mar 1978. EY-76-C-09-0001. 20p. Dep. 
NTIS, PC A02/MF AO1. 

Two glove boxes that had been used for work with transur- 
anic nuclides (TRU) for about 12 years were decontaminated in a 
test program to collect data for developing a decontamination facili- 
ty for large equipment highly contaminated with alpha emitters. A 
simple chemical technique consisting of a cycle of water flushes and 
alkaline permanganate and oxalic acid washes was used for both 
boxes. The test showed that glove boxes and similar equipment that 
are grossly contaminated with transuranic nuclides can be decon- 
taminated to the current DIE nonretrievable disposal guide of < 10 
nCi TRU/g with a moderate amount of decontamination solution 
and manpower. Decontamination of the first box from an estimated 
1.3 Ci to about 5 mCi (6 nCi/g) required 1.3 gallons of decontamina- 
tion solution and 0.03 man-hour of work for each square foot of 
surface area. The second box was decontaminated from an estimated 
3.4 Ci to about 2.8 mCi (4.2 nCi/g) using 0.9 gallon of decontamina- 
tion solution and 0.02 man-hour for each square foot of surface area. 
Further reductions in contamination were achieved by repetitive 
decontamination cycles, but the effectiveness of the technique de- 
creased sharply after the initial cycle. 


41226 (ORO—1797-79) Kinetic study of Am(III) and DCTA. 
Sullivan, J.C.; Nash, K.L.; Choppin, G.R. (Argonne National Lab., 
Ill. (USA); Florida State Univ., Tallahassee (USA). Dept. of Chemis- 
try). 1976. Contract EY-76-S-05-1797. 22p. Dep. NTIS, PC A02/MF 
AOl. 

The rates of formation and dissociation of AmDCTA™ 
(DCTA=trans 1,2 diaminocyclohexanetetraacetate) were measured 
respectively by stopped-flow and conventional spectrophotometric 
methods. A mechanism is proposed which involves coordination of 
Am(III) to three acetate groups of H/sub n/(DCTA)/sup n-4/ to 
form the relatively long-lived intermediate AmHDCTA which sub- 
sequently loses the proton. The slow step of the formation reaction is 
postulated to be associated with the formation of an americium- 
donor nitrogen bond. 


41227 Raman spectroscopic studies of some urany! nitrate com- 
plexes. Ohwada, K. (Japan Atomic Energy Research Inst., Tokyo). 
J. Coord. Chem.; 8: No. 1, 35-39(1978). 

Laser Raman spectra of uranyl trinitrate complexes 
(KUO.(NOs)s, RbUO2(NO3)s CsUO2(NOs)s, NHsUO2(NOs)s) have 
been measured in the region from 2000 to 10 cm™~'. Vibrational 
assignments have been made on the assumption that all the complex- 
es contain discrete UO2X3~ (XK = NOs) ions belonging to a point 
group of D/sub 3h/. A brief discussion is made on the ligation effect 
of nitrate group on the uranyl bond order from a point of view of 
molecular orbital theory. 


41228 Studies on complex compounds of uranium(IV) with pyr- 
idine and quinoline carboxylic acid. Part II. Ta, N.C. (Indian Inst. of 
Tech., Kharagpur, India). J. Coord. Chem.; 8: No. 1, 55-58(1978). 

The reactions between bis(pyridine-2,6-dicarboxylato)- 
uranium(IV), U(dip): and N-heterocyclic bases (L) in methanol (L 
= pyridine, 2-methylpyridine, 3-methylpyridine and 4-methylpyri- 


dine) produce eight coordinate uranium(IV) complexes, 
U(dip)2(H2O0)L which have been characterized by elemental analysis, 
ir studies, thermal analysis and magnetic susceptibility measurement. 
The anionic complex (Ph,As),[U(dip)s], 3H2O has been isolated by 
reacting U(dip): with pyridine-2,6-dicarboxylic acid in the presence 
of tetrapheny! arsonium chloride. Uranium(IV) complexes of the 
type Ucquind)s(acetate)s, U(quin)(acetate)z (quindH = quinaldinic 
acid, quinH, = quinolinic acid, acetate = CHsCOO™) have also 
been prepared by the interaction of the methanolic solution of 
uranium tetraacetate and the respective acids. 


CHEMISTRY 4063 


41229 Kit for the rapid preparation of /sup 99 M/Tc red blood 
cells. Richards, P.; Smith, T.D. (to Energy Research and Develop- 
ment Administration). US Patent 3,988,429. 26 Oct 1976. Filed date 
16 Apr 1975. 6p. 

PAT-APPL-568,809. 

A method and sample kit for the preparation of /sup 99m/Tc- 
labeled red blood cells in a closed sterile system is described. A 
partially evacuated tube, containing a freeze-dried stannous citrate 
formulation with heparin as an anticoagulant, allows whole blood to 
be automatically drawn from the patient. The radioisotope is added 
at the end of the labeling sequence to minimize operator exposure. 
Consistent 97% yields in 20 minutes are obtained with small blood 
samples. Freeze-dried kits have remained stable after five months. 


COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 39132, 39396, 40777, 41422, 41443 


41230 (AD-A—046595) Kinetics of hydrogen-oxygen and hydro- 
carbon-oxygen reactions. Final report 1 Oct 72—31 Mar 77. Baldwin, 
R.R.; Walker, R.W. (Hull Univ. (UK). Dept. of Chemistry). Mar 
1977. 49p. NTIS PC A03/MF AO1. 

There has been a continuing refinement in the interpretation 
of the second limit (using mixtures with very low concentrations of 
O2) and slow reaction (making allowance for self-heating) of Hz + 
O2 mixtures at 500°C. Studies of CO + He + Oz mixtures have 
given rate constants for reactions of CO with radicals. Studies of the 
addition of alkanes and related compounds to slowly reacting mix- 
tures of He + O2 have continued. The mechanism for the formation 
of conjugate alkene has been elucidated, and the rate constants of a 
large number of elementary reactions have been determined. Studies 
have been made of the oxidation of HCHO, CHsCHO, C2HsCHO, n- 
and i-C3;H;CHO, and the rate constants evaluated for a number of 
the elementary steps involved. The homogeneous decomposition of 
hexamethylethane has been studied over the temperature range 440- 
540 C as a potential source both of t-butyl radicals and of HO, 
radicals. A detailed study and interpretation has been made of the 
reaction between Hz N2O at temperatures of 500°C and 600°C. Rate 
constants for some of the elementary steps have been obtained. 
(Author) 


41231 (FE—2446-4) Experimental study of chemically reacting 
turbulent free shear layers. Gould, R.K. (Aerochem Research Labs., 
Inc., Princeton, N.J. (USA)). Nov 1977. Contract EX-76-C-01-2446. 
53p. (AeroChem-TP—364). Dep. NTIS, PC A04/MF AO1. 

The objective of this program is to measure species concen- 
trations and their statistical properties at points in well-characterized 
chemically reacting turbulent flows. Such measurements are re- 
quired for (i) testing theories of reacting turbulent systems and (ii) as 
input to models which predict the behavior of practical combustors. 
The model chemical reaction being used to study turbulent mixing/ 
reacting flows is the NO/Os; reaction. A photolysis/chemilumines- 
cence technique is used to measure reactant concentrations, [NO] 
and [O3], and a product concentration, [NO], simultaneously at 
points in the flow field. From such measurements, the required 
statistical quantities, i.e., probability density functions and correla- 
tions of reactants and product concentrations, are being developed. 
These data are supplemented by measurements of the turbulence 
power spectra and intensity at the same points. The concentration 
measurement technique has been tested; bounds on the concentration 
ranges which may be measured have been established and the errors 
associated with the measurement quantified. Measurements in react- 
ing O3/NO/N2 flows are, as yet, quite preliminary but show that the 
photolysis/chemiluminescence technique is capable of obtaining de- 
sired concentration measurements. 


41232 (UCRL—80896) Detailed models of hydrocarbon combus- 
tion. Dryer, F.L.; Westbrook, C.K. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Mar 1978. Contract W-7405- 
ENG-48. 18p. (CONF-780137—1). Dep. NTIS, PC A02/MF AOl1. 

From Workshop on modeling of combustion in practical 
systems; Los Angeles, CA, USA (4 Jan 1978). 

Important aspects which must be considered in constructing 
chemical kinetics submodels for numerical predictions of the proper- 
ties of practical combustion system operation are examined. Factors 
to be considered include the selection of all of the relevant chemical 
species and the reactions between them. Reaction rates must be 
specified over the ranges of temperature, pressure, and composition 
being studied. This type of information is known in detail for only a 
small number of simple fuel molecules; for all other fuels most of the 
mechanistic information is still unknown. In models where a detailed 
mechanism is known, failure to include species and reactions will 
usually produce significant errors in computed results. This point 
was demonstrated using results of two CO oxidation models (with 
and without HO, chemistry). Two major factors exist which can 
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limit the choice of a reaction mechanism. The fuel and intermediate 

ies may be complex molecules, reacting through a very large 
number of unknown paths with undetermined rates. This situation 
prevails for most fuel molecules of current interest. In addition, the 
computational costs of solving the difference equations of detailed 
mechanisms in two- and three-dimensional models are prohibitive. It 
is useful in many cases to develop simplified reaction mechanisms. 
The assumptions and chemical motivations leading to several types 
of simplified reaction mechanisms were discussed. Single-step and 
multi-step global mechanisms were outlined. Quasi-global reaction 
mechanisms were discussed in some detail, and the characteristics 
were illustrated by comparison between computed and experimental 
flow reactor results for propane and 2-methylpentane. Strong and 
weak points of the quasi-global approach were presented, leading to 
the general conclusion that, although quasi-global and related 
models are the most sophisticated kinetic models currently available 
for general fuel oxidation, further improvements are necessary. 


ENGINEERING 


GENERAL ENGINEERING 


41233 (AED-Conf—76-528-002) Winning fresh water from the 
sea. Present state and development trends. Rautenbach, R.; Hoeck, 
H.; Rauch, K. (Technische Hochschule Aachen (Germany, F.R.)). 
1976. 26p. (In German). (CONF-7609122—2). Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

From Conference on water) its importance for life and engi- 
neering; Aachen, F.R. Germany (16 Sep 1976). 

The world capacity of seawater desalination plants is strongly 
increasing. Increasing water consumption leads to increasing 
amounts of waste water whose purification would involve environ- 
mental pollution. The seawater quality near the coast might fall. In 
the long run, problems of water supply and disposal should therefore 
be treated as a whole, and direct reprocessing of waste water into 
water for drinking or for industrial and domestic uses should be 
included in the considerations. 


41234 Controlling maintenance productivity. III. Scheduling. 
Herbaty, F. (Dept. of Energy, Argonne, IL). Plant Eng. (Barrington, 
IIL); 32: No. 4, 139-142(16 Feb 1978). 

The importance of scheduling industrial plant maintenance 
schedules to obtain the most efficient use of manpower in performing 
preventive maintenance and emergexcy repairs is discussed. Details 
of the work to be considered, type of personnel for specific jobs, role 
of the maintenance supervisor, and preparation of labor estimates for 
planning maintenance programs are presented. (LCL) 


FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 38751, 39198, 40231, 40297, 41330 


41235 (AED-Conf—77-197-008) Development of chemical engi- 
neering: total model and input-output-analysis. Pfeiffer, R. (Fraun- 
hofer-Gesellschaft zur Foerderung der ty my “5 Forschung, 
e.V., Frankfurt am Main (Germany, F.R.). Inst. fuer Angewandte 
i ain 1977. 4. German). (CONF-7706113— 
1). Dep. NTIS (US Sales Only), PC A02/MF AOI. 
From DECHEMA annual meeting; Frankfurt am Main, F.R. 
Germany (23 Jun 1977). 
fundamentals of the “chemical engineering” simulation 
model are discussed. The paper consists of three parts: (1) chemical 
engi ing” simulation model; (2) input-output model; (3) extension 
of the model. 


41236 (CONF-780429—1) Performance evaluation of a low-first- 
cost, three-ton, air-to-air heat pump in the heating mode. Domingor- 
ena, A.A. (Oak Ridge National Lab., Tenn. (USA)). 1978. Contract 
W-7405-ENG-26. 40p. Dep. NTIS, PC A03/MF AO1. 

From 3. conference on heat pump technology; Stillwater, 
OK, USA (10 Apr 1978). 

The t performance of a three-ton, air-to-air heat pump 
was evaluated in the laboratory under steady-state (no frost) and 
frosting conditions. In both cases, the heating capacity and the 
coefficient of performance were computed. During frosting condi- 
tions, there was a significant decrease in the outdoor airflow rate 
through the outdoor coil and this resulted in the decrease in the 
heating capacity and the coefficient of performance. The results of 
the pep a evaluation indicate the importance of considering 
the effect of frost accumulation on the outdoor coil. There may be a 
significant reduction in thermal performance when the outdoor 
conditions result in substantial formation of frost on the coil and fins 
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of the outdoor unit. The characteristic curves of both fan-motor 
units indicate that improvement of the efficiency of these units 
would reduce the operating costs during the life of the heat pump 
system with a relatively small increase in the fan-motor unit first 
cost. 


41237 (LA-UR—78-547) Performance investigations of liquid- 
metal heat pipes for space and terrestrial applications. Kemme, J.E.; 
Keddy, E.S.; Phillips, J.R. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1978. Contract W-7405-ENG-36. 9p. (CONF-780531—3). 
Dep. NTIS, PC A02/MF AOl1. 

From 3. heat pipe conference; Palo Alto, CA, USA (22 May 
1978). 

The high heat transfer capacity of liquid-metal heat pipes is 
demonstrated in performance tests with mercury, potassium, sodium, 
and lithium working fluids and wick structures which serve to 
minimize liquid pressure losses and vapor/liquid interactions. Appro- 
priate wicks for horizontal and vertical operation are described. It is 
shown that heat-transfer with these wicks is limited by vapor flow 
effects. Examples are given of particular effects associated with a 
long adiabatic section between evaporator and condenser and with a 
heat source of uniform temperature as opposed to a source of 
uniform power. 


41238 (LA-UR—78-651) Use of computers in mold design. 
Keenan, R.E.; Erickson, W.C. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1978. Contract W-7405-ENG-36. 16p. (CONF-78. 005—1). 
Dep. NTIS, PC A02/MF AOl. 

From Army science conference; West Point, NY, USA (20 
Jun 1978). 

Portions of document are illegible. 

A NASA computer code, CINDA-3G, is used in conjunction 
with a heat mesher code to study the transient thermodynamic 
cooling of a hemispherical casting. The casting is cooled by a 
recirculating liquid tin system. The objective is to design a mold and 
cooling system so that directional solidification of the hemisphere 
proceeds from equator to pole. The primary means of analyzing the 
results of the computer simulation is through computer-generated 16 
mm color film. After several refinements in design, directional 
solidification of the hemisphere is attained. In addition, and as a 
result of this research, a complete system for improving the design of 
virtually any mold is presented. 


41239 (PNL—2500(Pt.1), pp 3.8-3.9) Aerosol generator output 
monitor and control system. Decker, J.R.; Kuffel, E.G.; Cannon, 
W.C.; Craig, D.K. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

A scattered-light photometer system has been constructed 
and tested that monitors output of a nebulizer-type aerosol generator 
and controls nebulizing air pressure to maintain a constant generator 
output. 


41240 (SAND—78-0496) Multiple cavity laser holographic 
system. Landry, M.J.; McCarthy, A.E. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Mar 1978. Contract EY-76-C-04-0789. 15p. Dep. 
NTIS, PC A02/MF AOl1. 

A four pulse multiple cavity laser (MCL) holographic system 
was developed for use in recording time sequential holograms of fast 
events. It was used to record four double exposed holograms of an 
exploding bridge wire on a single 10E75 plate with 2 or 5 ys framing 
time. The complex change in index of refraction of the plasma 
created is visible in the fringe structure of the reconstructed image. 
The shock front was measured to propagate at an average s of 
between 0.13 and 0.14 cm/s. Main advantages of the MCL holo- 
graphic system are: (1) low cost, (2) greater energy/time interval, 
and (3) electronic control of the time interval between frames. 


41241 (SAND—78-0520) Variable-temperature sample system 
for ion implantation at -192 to +500°C. Fuller, C.T. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Apr 1978. Contract EY-76-C-04-0789. 
17p. Dep. NTIS, PC A02/MF AO1. 

A variable-temperature sample system based on exchange-gas 
coupling was developed for ion-implantation use. The sample tem- 
perature can be controlled from -192°C to +500°C with rapid 
cooling. The system also has provisions for focusing and alignment 
of the ion beam, electron suppression, temperature monitoring, 
sample current measuring, and cryo-shielding. Design considerations 
and operating characteristics are discussed. 5 figures. 


41242 (UCID—17717) Interim report: directional stability of a 
propagating crack. Streit, R.D. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 31 Jan 1978. Contract W-7405-ENG-48. 
38p. Dep. NTIS, PC A03/MF AO1. 

Various theories on the angle of initial crack extension are 
reviewed and compared. The maximum circumferential stress theory 
including second order effects describes adequately the behavior of 
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crack growth. In addition, other theories currently in the literature 
reduce the maximum circumferential stress theory if one investigates 
only the stress singularity. Note that this stress is generally not a 
principal stress, as is often assumed, because of an inherent difference 
in the second order terms. If crack initiation occurs at some critical 
distance in front of the crack tip, it is shown that the maximum 
circumferential stress theory yields the following simple directional 
stability criterion: The crack geometry critical distance must be 
greater than the distance to crack initiation. For photoelastic speci- 
mens, this criterion requires that the fringe angle at the crack tip be 
less than 123 deg. Preliminary tests verify these results. A new 
fracture test to further investigate the directional stability criteria 
was designated. Applying lengthwise compression parallel to the 
crack direction enabled us to control crack direction; thus, unstable 
specimens can yield valid fracture data. 


41243 (UCID—17755(Pt.1)) Stress-rupture life of kevlar/epoxy 
spherical pressure vessels. Toland, R.H.; Sanchez, R.J.; Freeman, D. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 31 
Mar 1978. Contract W-7405-ENG-48. 28p. Dep. NTIS, PC A03/MF 
AOl. 

A study is being conducted of the life of Kevlar/epoxy 
spherical pressure vessels subjected to a constant, sustained pressure 
in time until vessel failure; i.e., stress-rupture. This study has two 
objectives: to generate baseline data on the stress-rupture life of 
Kevlar/epoxy pressure vessels, and to apply statistical reliability 
theory to vessel and strand data to define vessel life statistics and 
reliability at given pressure (stress) levels. This report, the first of 
three, describes vessel design, fabrication, and static burst perform- 
ance, as well as the stress-rupture test plan and test facility. 


41244 (Y—2114) Computer automation on an electron-beam 
welder with automatic, stored seam tracking. Burkhardt, J.H. Jr.; 
Bowers, G.L.; Davenport, C.M.; Turner, P.C.; Greene, L.M. (Oak 
Ridge Y-12 Plant, Tenn. (USA)). 10 May 1978. Contract W-7405- 
ENG-26. 45p. Dep. NTIS, PC A03/MF AO1. 

A Hamilton Standard 7.5-kW electron-beam welder has been 
extensively rebuilt, upgraded, and computer automated to provide 
accurate, repeatable, multipass, wirefed welds with stored seam 
tracking. Tests have shown that the seam-tracking system can keep 
the beam on a true line within approximately + -0.05 millimeter, 
even in the presence of a strongly Sdlacting magnet. 


41245 Rotary regenerative heat exchanger. Penny, R.N. (to Cat- 
erpillar Tractor Co.). US Patent 4,079,779. 21 Mar 1978. Filed date 
28 Jul 1975. 4p. 

A rotary regenerative heat exchanger includes a supply duct 
for admitting fluid to an area of a face of the matrix of the heat 
exchanger bounded by a seal. The supply duct has an outlet covered 
by a ported distribution plate in which ports are so arranged that the 
fluid is admitted to the matrix face area bounded by the seal in a 
predetermined distribution pattern. For example, the ports may be 
arranged to effect either uniform fluid flow or uniform fluid pressure 
throughout the matrix face area bounded by the seal. 


41246 Heat exchanger for cooling cracked gases. Herrmann, H. 
(to Schmidt’sche Heissdampf-Gesellschaft m.b.H.). German(FRG) 
Patent 2,551,195/A/. 26 May 1977. 15p. (In German). 

The heat exchanger is connected via the thermally insulated, 
troughshaped gas inlet head, which acts as distribution chamber for 
the cracked gases, with the previous tube cracking furnace. The heat 
exchanger consists of a longitudinal block of double tube elements, 
where the cracked gases to be cooled flwo in the inner tubes and the 
cooling fluid flows in counterflow in the coaxially arranged outer 
tubes. The trough-shaped gas outlet head is connected subsequently 
in the circuit. The cooling fluid flows from a distribution downpipe 
into the header tubes, which lie across the double tube elements 
ending at the gas outlet head, rises through the outer tubes, thus 
cooling the cracked gases and flows into the header tubes at the gas 
inlet head. The resulting steam/liquid mixture of the cooling medium 
is taken from there in a rising header pipe, and the steam is separated 
out in a steam separation vessel. The method of construction of the 
heat exchanger is suitable for the extremely short dwell times in the 
furnace, and by providing relative independence of the number of 
cracking tubes in the furnace, offers a greater constructive flexibility 
compared to changes in the furnace; it also makes the removal of 
cooling elements without great expense possible. 


41247 Evaluation of the strength of turbine rotor blades, taking 
account of operational damage. Kozyrev, V.T. Probl. Prochnosti; No. 
3, 6-12(Mar 1977). (In Russian). 

The state of stress of a rotor blade due to the effect of 
external forces, of the field of initial stresses caused by mechanical 
working and shot peening, taking into account operational damage 
of airfoil part by notches, dents, and corrosion, is investigated. By 
means of approximation, an equation of compatibility is obtained, 
linking the stress components due to external forces with the compo- 
nents of the field of initial stresses. This equation permits determina- 
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tion of the level of optimal initial stresses and maximum service life 
of the blade. Depending on the state of stress, an interpretation of 
the characteristic types of fatigue fractures is given. Blade stress 
thermostabilization is recommended. Two characteristic examples of 
calculation are given. 


41248 Intensification of external heat transfer in sys- 
tems. Levshakov, A.M.; Novikov, A.D. (Bryansk Technol Inst, 
USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 7, 148-151(1977). (In 
Russian). 

Results of an experimental investigation on heat transfer 
between a flat calorimeter and a fluidized or a spouting bed are 
presented. It is found that in order to intensify heat transfer between 
a bed of solid particles and a surface immersed into it, one can supply 
gas in the immediate vicinity of the surface and not over the entire 
live cross section of the apparatus. 


41249 Heat pipe. Schieferdecker, F.D.; von Jan, W. (to Kabel- 
und Metallwerke Gutehoffnungshuette A.G.). German(FRG) Patent 
2,505,129/A/. 19 Aug 1976. 7p. (In German). 

The design of this heat pipe is to allow cost-saving fabrication 
and installation. A corrugated pipe is closely inserted within an outer 
plain pipe. The plain pipe is tightly closed at both ends. The 
corrugation of the inner pipe is running as as single spiral with 
constant slope along the enclosing plain pipe. The inner space of the 
encased pipes is evacuated and filled with a small amount of an 
evaporable medium. If heat is added at one end of the heat pipe, part 
of the heat carrier in the interior will vaporize, flow to the cold end, 
because of the lower vapor pressure, and condense there, while 
releasing its heat of vaporization. The condensate is transported back 
to the vaporization region by means of the capillary effect in the 
small helical channel crosssection between the two pipe walls. 


41250 Ringshaped grid for supporting of pipes of a heat exchang- 
er. (to Neratoom N.V., The Hague (Netherlands)). Netherlands 
Patent 7,602,103/A/. 1 Mar 1976. 4p. (In Dutch). 

3 figs. 

This heat exchanger furnishes a ring-shaped grid in which 
pipes can be ordered in a circular formation, as opposed to the 
conventional triangular ordering. In this structure the pipes are 
arranged in concentric circles. This means that each new row of 
pipes has an equal number of more pipes than the row directly 
inside, meaning that all the pipes in each row are equidistant from 
the center and form an equal surface for better heat exchange. 


41251 Teoriya rascheta teploobmennykh apparatov s khimicheski 
reagiruyushchim teplonositelem. (Theory for the calculation of heat 
exchangers with chemically reacting coolants). Mikhalevich, A.A.; 
Nesterenko, V.B. Minsk; Izdatel’stvo Nauka i Tekhnika (1976). 200p. 

A theory of heat transfer in heat exchangers in which revers- 
ible chemical reactions take place is presented. The influence of the 
kinetics of chemical reactions on the heat transfer efficiency of 
different types of heat exchangers is examined. The mechanism of 
heat and mass transfer during the condensation of a chemically 
reacting gas was studied. Algorithms for estimating the performance 
of heat exchange apparatus, as in a nuclear power plant with a 
dissociating heat transfer medium, and computer calculated results 
using the algorithms are presented. 


41252 Heat exchanger. Stump, E. (to Sueddeutsche Kuehlerfa- 
brik Julius Fr. Behr). German(FRG) Patent 2,365,476/A/. 30 Apr 
1975. 12p. (In German). 

According to the invention, the (e.g. vertical) tubes of the 
heat exchanger are inserted into the borings of a (horizontal) tube 
sheet, without soldered or similar joints and without additional 
packing, in such manner that the joint shows sufficient strength 
against tensile and compressive loads and against vibrations. Such 
heat exchangers are especially suited for vehicles. This is achieved 
by flange-type shaping of the borings in the tube sheet as so-called 
passages and by special dimensioning of the outer and inner bending 
radii at these passages. For the dimensioning of these radii and the 
optimum axial length of these passages certain conditions - also for 
thin-walled tube sheets - are named. An additional sealing device is 
provided for the tubes at the outlet of the tube sheet. 


41253 Heat exchanger. Harada, F.; Yanagida, T.; Fujie, K.; 
Futawatari, H. (to Hitachi Ltd). German(FRG) Patent 2,441,652/A/ 
. 30 Apr 1975. 27p. (In German). 

The purpose of this construction is the improvement of heat 
transfer in finned tube heat exchangers, and therefore the improve- 
ment of its efficiency or its output per unit volume. This is achieved 
by preventing the formation of flow boundary layers in gaseous 
fluid. This effect always occurs on flow of smooth adjacent laminae, 
and especially if these have pipes carrying liquid passing through 
them; it worsens the heat transfer of such a boundary layer consider- 
ably compared to that in the turbulent range. The fins, which have 
several rows of heat exchange tubes passing through them, are fixed 
at a small spacing on theses tubes. The fins have slots cut in them by 
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pressing or punching, where the pressed-out material remains as a 
web, which runs parallel to the level of the fin and at a small 
distance from it. These webs and slots are arranged radially around 
every tube hole, e.g. 6 in number. For a suitable small tube spacing, 
two adjacent tubes opposite each other have one common slot. 
Many variants of such slot arrangements are illustrated. 


41254 Hest exchanger. Fujikake, K.; Amaki, I.; Suzuki, M. (to 
Toyota Central Research and Development Labs., Inc.). 
German(FRG) Patent 2,430,435/A/. 23 Jan 1975. 31p. (In German). 

This rotating heat exchanger should have low flow losses 
combined with simple construction for manufacturing ge goose and 
one size should work for different outputs (quantity of heat ex- 
changed, volume of media). A first gaseous medium flows through 
the rotor, made as a transverse flow fan. Suction and pressure 
connections form a channel lying axially over the whole length of 
the rotor, with crossection decreasing or increasing radially. By 
adjusting one valve in each channel, air or gas quantities can be 
optimised for various operating conditions. Experimentally pro- 
duced curves are shown for the effects of valve on pressure coeffi- 
cients, air throughput and rotor moment. The fan blades lying in an 
outer ring of the rotor do not continue along the whole length 
without interruption. They are interrupted at equal distances by 
annular channels whose narrow rectangular crossection lies in planes 
at right angles to the rotor axis. These channels have 2 square axial 
channels penetrating through them, i.e. the closed annular channels 
open on one side to a distribution channel, diametrically opposite a 
collecting channel. The liquid medium flows radially outwards on 
the rotor side via a distribution space with blades, flows through the 
axial distribution channel and all the annular channels in parallel, 
flows together again in the axial collecting channel, and leaves the 
rotor on the other side via an annular space across the rotor axis and 
through a second hollow shaft. Another design makes the introduc- 
tion and removal of the liquid medium on one side of the rotor only 
possible. The heat exchange mainly takes place in gas or air flow 
along the long rectangular sides of annular channels, at right angles 
to the rotor axis. 


41255 Method of manufacturing heat exchangers. Lidonnici, F.; 
Ripamonti, B. (to Costruzioni Meccaniche FBM_  S.p.A.). 
German(FRG) Patent 2,341,808/A/. 2 Jan 1975. 12p. (In German). 

The invention deals with a heat exchanger with pipes be- 
tween an upper and a lower tube sheet, whose inner diameter is 
equal to the diameter of the borings in the tube sheets and whose 
joint with both sheets is produced by butt welding. Because of the 
constructional cohesion between tubes and tube sheets, slots of any 
kind and the possibility of fatigue and corrosion on them will be 
avoided. The method of construction, described in single steps, is 
based on the fact that, after welding the lower tube ends and the 
shell on the lower tube sheet and before welding the upper tube ends 
on the upper tube sheet, the distance between the tube sheets can be 
varied by a few mm. This is achieved with the aid of the shell, which 
is composed in axial direction of two cylinders of equal length, 
whose separating line between the two cylinders may be varied by 
—_ A an expansion joint and a tensioning device operated from 
the outside. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 40111, 40484, 40485, 40971, 
41327, 42027 


41256 (AED-Conf—76-399-001) Superconduction in limiting- 
power synchronous generators. State, lines of development, problems. 
Lorenzen, H.W.; Sergl, J. (Technische Univ. Muenchen (Germany, 
F.R.). Inst. fuer Energietechnik). 1976. 15p. (In German). (CONF- 
7610101—1). NTIS (US Sales Only), MF AOI. 

From 59. VDE general meeting; Muenchen, F.R. Germany 
(11 Oct 1976). 

Portions of document are illegible. 

The limiting power of conventional 2-pole rotary current 
synchronous generators is estimated. The limiting power may be 
raised by using superconducting materials for the field winding. 
After a short description of superconductive materials, the construc- 
tion of a synchronous generator with a superconducting field wind- 
ing is described. Finally, some problems in calculating the magnetic 
field and the transient behavior are discussed. 


41257 (LA—7165-PR) Magnetic refrigerator development. Pro- 
gress report for September 1—November 30, 1977. Steyert, W.A. 
(comp.). (Los Alamos Scientific Lab., N.Mex. (USA)). Mar 1978. 
Contract W-7405-ENG-36. 7p. Dep. NTIS, PC A02/MF AOi. 

The program is to develop new, low-cost, high-efficiency 
magnetic refrigeration methods for cooling large superconducting 
devices of interest to the electric power industry. Initial material and 
material fabrication tests are well under way on all components; 
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designs are complete on most components; and fabrication of some 
components is under way. As yet, no fundamental difficulties have 
arisen. 


41258 (SAND—77-2121C) Flexible system having two selectable 
ratios for use with Josephson voltage devices with 2 selectable ratios. 
Braudaway, D.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1977. Contract EY-76-C-04-0789. 12p. (CONF-780610—1). Dep. 
NTIS, PC A02/MF AOl. 

From Conference on precision electromagnetic measure- 
ments; Ottawa, Canada (26 Jun 1978). 

A system is described for using Josephson devices in main- 
taining a voltage standard. This system offers selectable ratios of 100 
: 1 and 200 : 1, is designed to be used in several modes of operation, 
and aids ratio establishment by conventional techniques. 


41259 (TAC-HP—77-004) Heat pipe technology: a bibliography 
with abstracts. Quarterly update, October—December 1977. Rivera, 
G.A. (New Mexico Univ., Albuquerque (USA). Technology Appli- 
cation Center). 1977. 72p. Application Center, Albuquerque, NM. 

The bibliography of 117 references is arranged according to 
the subjects: general information, reviews, and surveys; heat pipe 
applications; heat pipe theory; design, development, and fabrication; 
and testing and operation. Author and subject indexes are included. 

FD) 


41260 (UCRL—13829) Report on work performed under P.O. 
9667503, Task II. Singh, P.J. (Airco, Inc., Murray Hill, N.J. (USA). 
Corporate Research and Development Dept.). 3 Mar 1978. Contract 
W-7405-ENG-48. 15p. Dep. NTIS, PC A02/MF AOl1. 

Research progress on the development of a superconducting 
cable for use in superconducting magnets is reported. The work 
performed in Task II consisted of: (1) determination of Cu stabilizer 
sheath width for 6.50 +- 0.05 mm (0.256 +- 0.02 in) square core, 
using existing equipment and various sized Cu cores; (2) determina- 
tion of the effects of punching and annealing on sheath width; (3) 
determination of the current density for obtaining smooth Pb/Sn 
electrodeposits on the core; (4) determination of the plating solution 
and electrode parameters for obtaining a plated solder composition 
of 86 to 92% by weight Pb, remainder Sn; and (5) resistance ratio 
tests on welded Cu strip samples. The experimental details together 
with the discussion of the results are presented. 


41261 Uniformly-cooled superconducting rotor. Laskaris, E.T. 
(to General Electric Co.). US Patent 4,082,967. 4 Apr 1978. Filed 
date 31 Mar 1976. 8p. 

A superconducting rotor for an electrical machine is divided 
into three chambers, each of the two outer chambers being encircled 
by thermal distance extensions. Excess cryogenic coolant vapor due 
to coolant pool boiling in the center chamber of the rotor is released 
to a circumferential heat exchanger of larger diameter than the 
thermal distance extensions, warmed in it to ambient temperature, 
and returned to be reliquefied, thus avoiding thermal distance exten- 
sion overcooling and attendant adverse mechanical consequences. 


41262 Coolant circuit for the rotor of an electric machine having 
a superconductive excitation winding. Lambrecht, D.; Weghaupt, E. 
(to Kraftwerk Union AG). US Patent 4,079,273. 14 Mar 1978. 
Priority date 23 Apr 1975, German, Federal Republic of (F.R. 
Germany). 4p. 

The invention relates to a coolant circuit for the rotor of an 
electric machine, such as a turbogenerator, especially, having a 
superconductive excitation winding. More specifically, the invention 
relates to such a coolant circuit which includes a cold shield with a 
damping winding surrounding the superconductive excitation wind- 
ing, as well as a coolant connecting head which surrounds the rotor 
shaft end located at the excitation-winding side and through which 
coolant flowing from a refrigerating machine or cryostat is fed to an 
axial bore formed in the rotor shaft and again discharged from the 
shaft through a collection chamber surrounding the shaft. 


41263 Superconductor. Fillunger, H.; Koch, A.; Maix, R.K.; 
Meyer, G. (to BBC Brown Boveri and Co. Lid.). US Patent 
4,079,187. 14 Mar 1978. Priority date 15 Dec 1975, Switzerland. 8p. 

A plurality of superconductive wires form a cable. In each 
wire a number of filaments of superconductive material are embed- 
ded in a matrix of normal electrically conductive material. The 
individual wires are connected by a thermally conductive joining 
medium whose melting point lies below that of the matrix and whose 
tensile and/or shear strength at the operating temperature of the 
superconductor is substantially equal to or greater than that of the 
matrix. 


41264 Three-dimensional analytical calculation of magnetic fields 

and eddy currents in the rotor of a turbogenerator with superconduct- 

ing field winding. von Markus, H.; Sergl, J. (Tech Univ, Munich, 

— = Elektrotech. (Berlin); 59: No. 6, 329-336(Nov 1977). (In 
erman). 
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Explained in the introduction are the problems and the facili- 
tating assumptions on which the presented theory is based. This is 
followed by a brief survey of the required equations of the magnetic 
scalar potential, the magnetic vector potential and a special vector 
potential. Beginning with a double Fourier analysis of the inverse 
fundamental stator current density, the magnetic fields, the eddy 
currents and the eddy current losses are calculated in three dimen- 
sions. Because the thickness of the outer screen is assumed as much 
larger than the depth of penetration, the rotor can be considered as a 
solid cylinder. 


PROTECTIVE STRUCTURES AND EQUIPMENT 


41265 (LA—7202-MS) Investigation of HEPA filters subjected 
to tornado pressure pulses. Initial structural testing. Gregory, W.S.; 
Horak, H.L.; Smith, P.R.; Ricketts, C.I.; Gill, W. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Mar 1978. Contract W-7405-ENG- 
36. 14p. Dep. NTIS, PC A02/MF AOl1. 

Initial results from a program to determine response of 610- x 
610-mm (24- x 24-in.) HEPA filters to tornado-induced pressure 
transients are described. Filters were structurally tested by subject- 
ing them to 20.7-kPa (3-psi) pressure differentials at pressurization 
rates from 6.9 kPa/s (1 psi/s) to 34.5 kPa/s (5 psi/s). Two sizes of 
filters were used in the tests: 149 mm (57/s in.) thick and 292 mm 
(11'/2 in.) thick. The 149-mm (57/s in.-) thick filters failed cata- 
strophically at 20.7-kPa (3-psi) pressure differentials. Pressure drop 
across the filters, not pressurization rate, appears to be the primary 
cause of failure. The 292-mm- (11 '/2-in.) thick filters were also tested 
with the above pressurization rates. These units failed by breakage of 
the folded downstream ends of the fiber mat. Of four 292-mm- (11'/ 
2-in.-) thick filters tested, a 20.7-kPa (3-psi) pressure differential 
produced failure at the lowest and highest pressurization rates, but 
not at two intermediate rates. Additional tests will be required to 
determine a possible relationship between structural failure and 
pressurization rate. Flow-resistance data were also obtained for the 
610- x 610-mm (24- x 24-in.) filters. Other activities described con- 
cern construction of small-scale particulate-loading and pressure- 
testing devices. These devices will be used to test 203- x 203-mm (8- 
x 8-in.) filters so that methods of testing and instrumentation require- 
ments can be established for the full-scale tests. Progress is also 
reported on the data acquisition systems, the laser instrumentation 
system, and the consiruction of a building over the facility test 
section. 


41266 (LA-UR—78-119) Respirator selection. Douglas, D.D. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract W- 
7405-ENG-36. 14p. (CONF-780115—1). Dep. NTIS, PC A02/MF 
A0l. 

From Conference on personal protective equipment; Toronto, 
Canada (23 Jan 1978). 

Some basic guidelines in respirator selection are given to 
assist those who must set up a respirator program. Guidelines for 
respirator selection are contained in the OSHA/NIOSH Respirator 
Decision Logic, a document intended for OSHA/NIOSH use in 
determining respirator requirements for regulations. The guidelines 
given here are meant for use by those who must prescribe respira- 
tory protection and do not have specific regulations for guidence. 
For this purpose many of the guidelines in the OSHA/NIOSH 
Decision Logic will be used. After consideration of the basic infor- 
mation necessary for selection, the use of Respirator Selection 
Tables is discussed. 


HANDLING EQUIPMENT AND PROCEDURES 


41267 (NUREG—0393) Summary report of the state surveil- 
lance program on the transportation of radioactive materials. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Nov 1977. Contract W- 
7405-ENG-36. 45p. Dep. NTIS, PC A03/MF AOl1. 
From 1973 to 1976, a surveillance program was conducted in 
New Jersey, Oregon, Missouri, New York, Illinois, Texas, Louisiana, 
South Carolina, Minnesota, and New York City to provide training 
support for State radiation personnel and to determine actual radi- 
ation exposure conditions and radioactive material package handling 
aes through the terminals of air carriers and freight forwarders. 
RC and DOT along with the participating States, developed the 
surveillance program. In general, the results did not indicate a public 
health or safety problem due to the transportation of radioactive 
materials. Some employees of several freight forwarders, are, how- 
ever, receiving annual exposures in excess of 500 mrem. Recommen- 
dations are given. 


41268 (SRD-R—86) MONK: a general purpose Monte Carlo 
neutronics program. Sherriffs, V.S.W. (UKAEA Safety and Reliabil- 
ity Directorate, Culcheth). Jan 1978. 106p. Dep. NTIS (US Sales 
Only), PC A06/MF AO1. 

MONK is a Monte Carlo neutronics code written principally 
for criticality calculations relevant to the transport, storage and 
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processing of fissile material. The code exploits the ability of the 
Monte Carlo method to represent complex shapes with very great 
accuracy. The nuclear data used is derived from the UK Nuclear 
Data File processed to the required format by a subsidiary program 
POND. This report gives a general description of the MONK code 
together with the subsidiary program SCAN which produces dia- 
grams of the system specified. Details of the data input required by 
MONK and SCAN are also given. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 41267 


41269 (BNWL—2263) Safety and economic study of special 
trains for shipment of spent fuel. Loscutoff, W.V.; Murphy, E.S.; 
Clark, L.L.; McKee, R.W.; Hall, R.J. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Dec 1977. 108p. Dep. NTIS, PC 
A06/MF AOI. 

Spent fuel from nuclear reactors has been transported in 
routine commerce in the U.S. for over 25 y. During this period, no 
accident has occurred that resulted in the release of radioactive 
material from a spent fuel cask. By 1986, the annual rate of spent fuel 
shipments by rail is expected to be nearly 20 percent of the total 
shipments during the last 25 y. Because of this increased shipping 
rate, the railroad industry contends that the transportation environ- 
ment for spent fuel shipments must be controlled to maintain this 
excellent safety record. To provide this control over the transporta- 
tion environment, the Association of American Railroads (AAR) has 
proposed that all spent fuel be handled in special train service. A set 
of operating practices for spent fuel special trains has been proposed 
that includes a 35 mph maximum speed restriction, a passing restric- 
tion and a no-other-freight restriction. The purpose of this study was 
to evaluate the potential effects of these restrictions on the safety and 
cost of shipping spent fuel by train. The analysis is based on 
estimated quantities of spent fuel transported in 1986. 


41270 (BNWL—2288) Plutonium transport package closure 
survey. Heaberlin, S.W. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Apr 1978. 4lp. Dep. NTIS, PC A03/MF AOI. 

In the fall of 1976, Battelle, Pacific Northwest Laboratories 
conducted a survey of eight facilities receiving plutonium shipments 
to determine the condition of plutonium shipping packages during 
shipment. This survey followed a similar survey conducted by PNL 
in early 1974. The package types considered were the L-10, 6M and 
LLD-1 packages. A total of 6,700 packages were included in the 
survey. Compared to the earlier survey, a marked reduction was 
observed in nonstandard package closure conditions. One exception 
was an increase in the occurrence of extremely tight pipe plugs in 
the 2R inner container for the 6M package. This is not felt to be a 
significant safety problem. The reduction in nonstandard package 
closure conditions was apparently due to the improved quality 
assurance in packing procedures. 


41271 (DPSPU—74-124-5(Rev.1)) Safety analysis report; pack- 
ages LP-50 tritium package. (Packaging of fissile and other radioactive 
materials). Final report. Gates, A.A.; McCarthy, P.G.; Edl, J.W.; 
Chalfant, G.G. (comps.). (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Plant). May 1975. Contract EY- 
76-C-09-0001. 50p. NTIS, MF AO1. 

Portions of document are illegible. 

Elemental tritium is shipped at low pressure in a stainless steel 
container (LP-50) surrounded by an aluminum vessel and Celotex 
insulation at least 4 in. thick in a steel drum. The total weight of the 
package is 260 lbs maximum. The various components that constitute 
the package are described and are shown in 7 figures. The safety 
analysis includes: structural evaluations; thermal evaluations; con- 
tainment; operating procedures; oe tests and maintenance 
program; and design review. (TFD) 


41272 (HEDL-TME—77-45) SAVIT: a dymanic model to pre- 
dict vibratory motion within a spent fuel shipping cask; rail car system. 
Fields, S.R. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Mar 1978. Contract EY-76-C-14-2170. 21p. Dep. 
NTIS, PC A02/MF AO1. 

A dynamic model of a spent fuel shipping cask-rail car system 
has been developed to provide estimates of the vibratory motion of 
LWR spent fuel assemblies during transport and to estimate the 
effects of this motion on the condition of the assemblies when they 
arrive at receiving and storage facilities. Results of preliminary test 
computations are presented to illustrate the capabilities of the model. 


41273 (ORNL—5409) Safety analysis report for packaging 

(SARP) of the Oak Ridge National Laboratory TRU Californium 

Shipping Container. Klima, B.B.; Shappert, L.B.; Jurgensen, M.C.; 

Seagren, R.D.; Box, W.D. (Oak Ridge National Lab., Tenn. (USA)). 

Apr 1978. Contract W-7405-ENG-26. 103p. NTIS, MF A011. 
Portions of document are illegible. 
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An analytical evaluation of the Oak Ridge National Labora- 
tory TRU Californium Shipping Container was made in order to 
demonstrate its compliance with the regulations governing off-site 
shipment of packages that contain radioactive material. The evalua- 
tion encompassed five primary categories: structural integrity, ther- 
mal resistance, radiation shielding, nuclear criticality safety, and 
quality assurance. The results of the evaluation demonstrate that the 
container complies with the applicable regulations. 


41274 (SAND—78-0244C) Analysis of the engine fragment 
threat and the crush environment for small packages carried on U.S. 
commercial jet aircraft. Hartman, W.F.; McClure, J.D.; von Riese- 
mann, W.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. 
Contract EY-76-C-04-0789. 8p. (CONF-780506—8). Dep. NTIS, PC 
A02/MF AOl. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

The results of two separate analyses are reported. The engine 
fragment analysis determined the probability of a small package 
being in the path of a fragment from a failure in a gas turbine engine. 
The calculated values show that, depending on aircraft type, the 
incidence rate varies by approximately an order of magnitude from a 
high of about once per 5 million flights to a low of nearly once every 
40 million package flights for a flight of five hours’ duration. The 
analysis of the crush environment consisted of an examination of two 
principal crush modes, i.e., vertical and longitudinal crush. The 
vertical crush mode was examined by formulating a structural model 
of the cargo deck beams of the aircraft. The longitudinal crush mode 
was studied by using dynamic models of the aircraft cargo and the 
radioactive material package (RAM). The results of the analysis of 
these crush modes provided the basis for the formulation of a 310 
kN/(70,000 Ib) crush test to simulate vertical crush. The longitudinal 
crush analysis indicated that it was possible, under infrequently 
occurring conditions, to produce extremely large crush forces and 
hence it was recommended that RAM packages be located in the aft 
end of aircraft cargo compartments to minimize the effects of 
longitudinal crush. 


41275 (SAND—78-0247C) Conceptual designs of spent-fuel ship- 
ping casks for the U.S. Breeder Reactor Technology Program. Allen, 
G.C. Jr.; Freedman, J.M. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1978. Contract EY-76-C-04-0789. 18p. (CONF-780506—7). 
Dep. NTIS, PC A02/MF AOl1. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

Portions of document are illegible. 

Conceptual designs of spent-fuel shipping casks for use by 
facilities participating in the Breeder Reactor Program have been 
developed by Sandia Laboratories, Albuquerque, New Mexico. 
Some aspects of conceptual designs that are reviewed are interface 
requirements and cask design features. The major emphasis of the 
work to date has been to develop cask designs which would be 
suitable for use at the Fast Flux Test Facility (FFTF) and the Clinch 
River Breeder Reactor Plant (CRBRP). However, the advanced 
technology utilized in developing spent-fuel shipping-cask designs 
for these facilities results in many cask features which would be 
required by all breeder reactor plants. 


41276 (Y/DD—241) Criticality safety evaluation of a type B 
enriched uranium shipping container. Hopper, C.M. (Oak Ridge Y-12 
Plant, Tenn. (USA)). 1978. Contract W-7405-ENG-26. 9p. (CONF- 
780506—-6). Dep. NTIS, PC A02/MF AOl1. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

The Oak Ridge Y-12 Plant Model DT-14 container was 
developed to replace and extend the enriched uranium shipping 
capabilities of the USA/5765/BF Vermiculite shipping container. 
This work was accomplished to comply with the DOE Immediate 
Action Directive Number 0529-02 for “Phasing out the use of loose 
or bagged Vermiculite packaging material as a thermal shield and 
shock absorber in radioactive material packages”. The Model DT-14 
is fabricated from a Specification 17H 30-gallon drum, cane fiber- 
board insulation, and a steel inner containment vessel (159 mm dia by 
390 mm height). The single-package and array analyses are based 
upon results of the multigroup Monte Carlo criticality program, 
KENO, utilizing 16-energy-group Hansen-Roach, and Knight modi- 
fied 7°°U cross sections. The program and cross sections are consid- 
ered well established on the basis of their success in calculating a 
large variety of critical experiments. Validation results show that a 
calculated neutron multiplication factor plus two standard deviations 
equal to 0.970 or greater must be considered critical, and all lower 
values may be considered safe. 


41277 (KY—665(Suppl.1)(App.1)(Rev.1)) Safety analysis report 
on the "Paducah Tiger’ overpack for 10-ton cylinder of uranium 
hexafluoride. Stitt, D.H. (Paducah Gaseous Diffusion Plant, Ky. 
(USA)). 15 Feb 1978. Contract W-7405-ENG-26. 19p. Dep. NTIS, 
PC A02/MF AOl. 
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A summary of analysis performed to assess the puncture 
resistance of the Paducah Tiger under a particularly severe (worst 
case) orientation of the external puncture pin is presented. The six- 
inch diameter cylindrical puncture pin has been oriented to place its 
impact location immediately opposite the valve body mounted to the 
dished head of the uranium hexafluoride cylinder. The valve body is 
assumed to have a one-inch clearance relative to the inner wall of 
the overpack. Analysis indicates that significant residual kinetic 
energy remains in the system at the instant of overpack inner wall 
contact with the valve body. Thus, there is strong evidence suggest- 
ing that the valve body can be damaged, or sheared from the dished 
head of the UFe, under the assumed worst case impact orientation. 


TRANSPORT AND STORAGE FACILITIES 
REFER ALSO TO CITATION(S) 40748 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 38898, 38956 


41278 Well safety valve. Watkins, F.E. (to Camco, Inc.). US 
Patent 4,077,473. 7 Mar 1978. Filed date 18 Apr 1977. 6p. 

A well safety valve for controlling the fluid flow through a 
well tubing in which the valve closure member is controlled by a 
longitudinal movable tubular member which opens and closes the 
valve, can lock the valve in an open position, can telescopically 
collapse to avoid damage to the valve, and can be reset either 
manually or automatically. The tubular member includes first and 
second telescoping sections which are releasably locked together in 
an intermediate extended position for normally opening and closing 
the valve on movement of the tubular member. The releasable 
locking means is constructed to release upon the application of a 
predetermined force less than a force sufficient to cause damage to 
the valve whereby on application of an excessive force the sections 
will telescope towards each other preventing damage to the valve. 
Coacting shoulder means are provided between the valve body and 
lower telescoping member to automatically extend the telescoping 
sections on upward movement of the tubular member. 


41279 Continuous chain drill bit advances through lab tests. 
Newsom, M.M. (Sandia Lab, Albuquerque, NM). Oil Gas J.; 76: No. 
5, 151-152, 157, 160(30 Jan 1978). 

Laboratory tests indicate a down-hole-changeable bit design 
is a structural and economic success. Field tests will be conducted 
this year by Sandia Laboratories. The continuous-chain bit contains 
16 cutting surfaces which can be changed without making a trip. 
Penetration rates are better than conventional diamond bits. Cost per 
foot is calculated to be lower for all conditions of depth and rig cost. 
The cycling mechanism will be redesigned prior to field tests. If all 
components pass these tests, the bit could be commercial by 1979. 


41280 Method of and apparatus for the anchoring of drilling and 
production platforms on a structure sunk on a sea bottom. Erler, E. (to 
HOCHTIEF AG fuer Hoch-und Tiefbauten vorm. Gebr. Helf- 
mann). US Patent 4,069,680. 24 Jan 1978. Priority date 10 Mar 1976, 
German, Federal Republic of (F.R. Germany). 6p. 

A system is described for anchoring drilling or production 
platforms on a plurality of posts anchored in the sea bottom or on an 
artificial island which comprises a cylinder structure formed at the 
top of each of the posts and a plunger depending from a semi- 
submersible platform adapted to be received with clearance within 
each of the cylinders. The platform is provided with sand bunkers 
adjacent the respective plungers and with releasable closures which 
open upon positioning of the platform above the posts to cause 
granular material to flow into the cylinder around the respective 
plungers, thereby cushioning the engagement of the platform by the 
posts. 


41281 Roof support frame. Dean, H.B. (to Gullick Dobson 
Ltd.). German(FRG) Patent 2,603,903/A/. 16 Sep 1976. 17p. (In 
German). 

In this equipment the linkage and shield system is arranged so 
that it can be used for high power operation, i.e. for roof support 
frames, which in the extended condition reach at least double their 
contracted height. The linkage and shield system can also be used 
for roof support frames which have interchangeable props of differ- 
ent height. In the equipment the linkage between the shield part and 
the cap construction is taken by the special linkage along a vertical 
track, so that forces acting on the shield part are deflected by the 
linkage to the baseplate, without any possibility of a tilting moment 
acting on the props via the cap construction. The props thus remain 
without special angular anchoring and without additional guiding 
equipment in the direction perpendicular to the strata. Suitable 
linkages are arranged for both sides of the roof support frame. In 
order to avoid overloading of the linkages, elastic linkages are 
provided. In order to be able to adjust the position of the props 
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according to mining conditions, one link of the linkage is made as a 
movable pressure cylinder, so that the linkage also acts as the 
adjusting member for the props of the roof support frame. 


41282 Hydraulic shield supports unit to be used in underground 
mining. Bell, G. (to Kloeckner-Werke A.G.). German(FRG) Patent 
2,458,060/A/. 10 Jun 1976. 7p. (In German). 

The equipment consists of a horizontal beam, a flexibly joint- 
ed seam shield, a roof shield which is also flexibly jointed, where the 
roof shield partly projects backwards. The fall of rock between seam 
and roof shields in the area where the miner spends most of his time 
is prevented by the space on the working side between the roof 
shield and the seam shield being bordered by sheets reaching to the 
seam shield and at the side of the roof shield, and being filled by a 
wedge of compressible material. The side cladding is taken to a 
fulcrum of the seam and roof shield. The mining edge is reduced by 
only 20%. 


LASERS 


REFER ALSO TO CITATION(S) 41166, 41240, 42049, 42050 


41283 (AD-A—045448) High-pressure discharge for COz lasers. 
McLeary, R.; Beckwith, P.J. (Materials Research Labs., Maribyr- 
nong (Australia)). May 1977. 17p. (MRL-R—687). NTIS PC A02/ 
MF AOI. 


This report describes the characteristics of continuous electric 
discharges stabilized by the plasma-injection technique. The gases 
investigated are Nz and mixtures of Nz and CO: that are suitable for 
use in CO, lasers. Discharge characteristics are presented for wide 
ranges of pressure, discharge length and gas mixture. Stable dis- 
charges in Nz have been achieved at power densities up to 200 MW/ 
cu. m. (200 kW/liter) at atmospheric pressure. 


41284 (AD-A—045672) Monolithic laser. Final technical report, 
1 May 1973—31 January 1977. Lawley, K.L. (Minnesota Univ., 
Minneapolis (USA). Dept. of Civil and Mineral Engineering). Sep 
1977. Contract N00014-73-C-0288. 112p. (TI—08-77-19; TI—288- 
016-1F-ONR). NTIS PC A06/MF AOl1. 

This report describes the accomplishment of a three-phased 
exploratory research program under Contract No. N00014-73-C- 
0288 to develop the first integrated optical transmitter. The initial 
efforts involved the development of a unique (Ga,In) As surface 
laser and high index infrared glass waveguides. The surface laser is a 
vapor-grown mesa structure with vertical grown crystalline facets 
furnishing the optical feedback. The structure can be placed and 
grown at will on a GaAs substrate using conventional photolithogra- 
phic techniques. This unique laser structure represents a radical 
departure from conventional semiconductor laser technology. Ter- 
nary alloy Gal-xInxAs mesas with 0<x<0.2 were grown and the 
details of their morphology determined. Optically pumped laser 
emission from mesas with 0<x<0.1 has been observed. Threshold 
pump powers, efficiencies, and emission characteristics have been 
determined. Also, a GaAs and Gal-xInxAs(x < 0.8) mesa diode 
laser was successfully fabricated. The p-n junction was formed by 
Zn diffusion and implantation into the top of the mesas. The Gal- 
xInxAs homojunction lasers are the first wavelength-tunable, mono- 
lithic electrical injection lasers and have been operated between 
liquid nitrogen and room temperatures. Monolithic arrays of up to 
six mesa lasers have been operated with all the lasers oscillating 
simultaneously. Because these devices are homojunctions, their 
threshold current densities at room temperature are very high 
(approx 170 ka sq.cm.), and their efficiencies are low. 


41285 (AD-A—045724) Coherent x-rays by stimulated emission 
of radiation. Final report, 1 April 1974—31 May 1977. McCullen, 
J.D.; Scully, M.O. (Arizona Univ., Tucson (USA)). Oct 1977. 7p. 
NTIS PC A02/MF AOl1. 

Substantial progress has been made towards the realization of 
a short-wavelength charge-exchange laser which is driven by pulsed 
capacitor discharge. Parallel experimental and theoretical efforts 
have led to the point that observation of laser action is believed to be 
imminent. The basic resonant charge-exchange reaction studied is 
He(+) + Cs He* + Cs(+). 


41286 (COO—2007-94) Nuclear pumping of a neutral carbon 
laser. Prelas, M.A.; Anderson, J.H.; Boody, F.P.; Nagalingam, S.J.S.; 
Miley, G.H. (Illinois Univ., Urbana (USA)). 1978. Contract EY-76- 
S-02-2007. 10p. (CONF-780135—3). Dep. NTIS, PC A02/MF AO1. 

From 3. NASA conference on radiation energy conversion: 
Moffett Field, CA, USA (26 Jan 1978). 

Nuclear pumped lasing on the neutral carbon line at 1.45 p 
has been achieved in mixtures of He-CO, He-CO2, Ne-CO and Ne- 
CO:. A low thermal neutron flux of 2 x 10'*n/cm?-sec was required 
and one of up to 5.5 ms were observed. Helium pressures ranged 
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from 20-800 T, Ne from 100-200 T, CO from 0.25 to 20 mT and CO, 
from 0.1 to 25 mT. 


41287 (COO—2007-95) Nuclear pumping of a neutral carbon 
laser. Prelas, M.A.; Anderson, J.H.; Boody, F.P.; Nagalingam, S.J.S.; 
Miley, G.H. (Illinois Univ., Urbana (USA)). 1978. Contract EY-76- 
S-02-2007. 15p. (CONF-780135—1). Dep. NTIS, PC A02/MF AO1. 

From 3. NASA conference on radiation energy conversion; 
Moffett Field, CA, USA (26 Jan 1978). 

Nuclear pumped lasing on the neutral carbon line at 1.45 p 
has been achieved in mixtures of He-CO, He-N2-CO, He-COkz, and 
Ne-CO and Ne-CO2. A minimum thermal neutron flux of 2 x 10‘ n/ 
cm?-sec was sufficient for oscillation in the helium mixtures. The 
peak of the laser output was delayed up to 5.5 ms relative to the 
neutron pulse in He-CO2, He-N2-CO, Ne-CO and Ne-CO: mixtures 
while no delay was observed in He-CO mixtures. Lasing was ob- 
tained with helium pressures from 20 to 800 T, Ne pressures from 
100 to 200 T, CO from 0.25 to 20 mT, Ne from 0.5 to 5 mT, and CO. 
from 0.1 to 25 mT in the respective mixtures. 


41288 (LA-UR—78-532) Sodium vapor heat pipe laser cell. De- 
verall, J.E.; York, G.W. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 22 May 1978. Contract W-7405-ENG-36. 6p. (CONF- 
780531—1). Dep. NTIS, PC A02/MF AO1. 

From 3. heat pipe conference; Palo Alto, CA, USA (22 May 
1978). 

A sodium heat pipe cell containing high-voltage discharge 
plates was constructed to study the band absorption of light by the 
sodium dimer and to determine the feasibility of creating a metal 
vapor laser. Spectrographic measurements indicated that the in- 
crease in sodium dimer population with temperature resulted in 90% 
light absorption at 970°K. High-voltage discharges in the sodium 
vapor dissociated the dimers and restored transparency to the 
medium. No lasing action of the sodium vapor with high-voltage 
discharges was observed either because of insufficient ionization or 
nonuniformity of the ionization over the plate area. 


41289 (NTIS/PS—77/0915) Metal vapor lasers (a bibliography 
with abstracts), Report for 1964—October 1977. Smith, M.F. (Nation- 
al Technical Information Service, Springfield, Va. (USA)). Nov 
1977. 120p. NTIS PC NO1/MF NO1. 

The bibliography of Federally-funded research cites studies 
on metal atom, metal dimer, and metal ion lasing, as well as metal 
vapor generators for lasers. Studies on optical pumping, tuning 
devices and excitation are included. Sodium, cesium, copper, and 
mercury vapor lasers are discussed, as well as their use in the visible 
and ultraviolet regions. (This updated bibliography contains 115 
abstracts, 44 of which are new entries to the previous edition.) 


41290 (Y/DA—7472) Lightweight laser mirror structural stud- 
ies. Day, J.R. (Oak Ridge Y-12 Plant, Tenn. (USA)). 23 Mar 1978. 
Contract W-7405-ENG-26. 21p. Dep. NTIS, PC A02/MF AOl. 

Large, optical-quality, metallic reflectors up to 2.0 m in dia 
are required for use in the High Energy Gas Laser Facility 
(HEGLF) at the Los Alamos Scientific Laboratory. Mirrors of this 
quality and size can only be made by diamond turning on a highly 
specialized Ex-Cell-O machine. The 975-kg weight of aluminum 
stock for a 2-m mirror greatly exceeds the allowable 545-kg total 
weight of part and chuck on the Ex-Cell-O machine. Accordingly, a 
program was initiated to develop highly rigid, lightweight mirror 
substrates for this application. A unique core material ch ubecomb) 
was developed for economically fabricating these mirrors from 
commercially available materials. Such mirrors will weigh only 15 to 
25% as much as solid metal and will be more rigid. A 267-mm- 
diameter prototypic Tubecomb mirror was made. Two 406-mm test 
mirrors have been designed and one has been built for determining 
the long-term stress-strain-creep behavior of such structures. Tooling 
and fixturing have been designed for optically evaluating the short 
and long-term mechanical properties of the Tubecomb mirrors. 


41291 (Y/DA—7591) LASL laser mirror program. Excerpts 
from Y-12 Development Division technical progress reports, period 
ending December 1, 1977. Thompson, C.H. (comp). (Oak Ridge Y-12 
Plant, Tenn. (USA)). Mar 1978. Contract W-7405-ENG-26. 34p. 
Dep. NTIS, PC A03/MF AO1. 

The effect of masking, fixturing, and irrigating directly in 
front of the plating surface of a full-size Antares mirror has been 
studied at two current densities-2.2 and 4.3 A/dm? At both current 
densities, the surfaces were free of defects. Results suggest that the 
plating rate can be increased substantially without altering the qual- 
ity of the deposit. 


41292 Tunable high-efficiency microwave frequency shifting of 
infrared lasers. Carter, G.M. (Massachusetts Institute of Technology, 
Lincoln Laboratory, Lexington, Massachusetts 02173). Appl. Phys. 
Lett.; 32: No. 12, 810-812(15 Jun 1978). 

By using the linear electro-optic effect in CdTe to mix a 10.6- 
pum laser output with a pulsed (1—4-ysec duration) microwave field 
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produced by a magnetron, the laser's output was shifted by 16 GHz 
with = 27% conversion efficiency. By mechanically adjusting the 
microwave structure containing the CdTe and using a frequency- 
swept microwave source, the shift was demonstrated to be tunable 
froin 13.9 to 17.0 GHz. 


41293 Direct measurement of gain recovery in a saturated Nd- 
glass amplifier. Martin, W.E.; Milam, D. (Lawrence Livermore 
Laboratory, University of California, Livermore, California 94550). 
Appl. Phys. Lett.; 32: No. 12, 816-818(15 Jun 1978). 

The temporal dependence of the gain recovery in a Nd- 
silicate glass amplifier has been directly observed after the passage of 
a short intense saturating laser pulse. The gain recovery time con- 
stant measured for ED-2 glass is 1.25 +- 0.2 nsec. A striking 
polarization dependence of gain saturation recovery is observed. 


41294 Stability criteria in metal vapor discharges. Srivastava, 
B.N.; Jacob, J.H.; Mangano, J.A.; Rokni, M. (Avco Everett Re- 
search Laboratory, Inc., Everett, Massachusetts 02149). Appl. Phys. 
Lett.; 32: No. 11, 705-708(1 Jun 1978). 

In this letter we discuss the stability criteria in recombination- 
and attachment-dominated metal vapor laser discharges. The mer- 
cury halide laser discharges are typical of attachment-dominated 
discharges, while the metal vapor exciplex lasers, like CdHg*, are 
typical of recombination-dominated discharges. In high-power elec- 
tronic transition laser discharges, a relatively large excited-state 
population exists which dominates the stability of these discharges. 
This occurs because the excited states have a smaller ionization 
potential and larger ionization cross section than the ground state. 
As a result, multistep ionization is the dominant ionization. When 
three-step ionization is dominant and electron mixing of the excited 
states is unimportant, attachment-dominated discharges will be stable 
if the attachment rate B> or =mv/sub i/, where 2<m< or =3 and 
v/sub i/, is the equilibrium ionization rate. For a recombination- 
dominated discharge the criterion in this limit is an/sub e/o> or 
=mv/sub i/ where 1.0<m< or =1.5 and a is the recombination 
coefficient and n/sub e/ is the equilibrium electron density. 


41295 Sealed multiatmosphere CO, TEA laser: Seed-gas compati- 
ble system using unheated oxide catalyst. Gibson, R.B.; Javan, A.; 
Boyer, K. (Department of Physics, Massachusetts Institute of Tech- 
nology, Cambridge, Massachusetts 02139). Appl. Phys. Lett.; 32: No. 
11, 726-727(1 Jun 1978). 


A sealed multiatmospheric CO, TEA laser is reported in 
which recombination of principle discharge products CO and O: is 
induced by recirculating the laser gas mixture through a room- 
temperature oxide catalyst bed. No special gas mixtures are required 
and the catalyst is compatible with at least some trialkylamine seed 
gases. 


41296 Rare-gas halide lasers. Ewing, J.J. (Lawrence Livermore 
Laboratory). Phys. Today; 31: No. 5, 32-39(May 1978). 

This new class of ultraviolet lasers, very efficient and appar- 
ently scalable to high power, promises to be of value in such 
applications as photochemical separation. 


41297 Electronic states of Ar2F and Kr2F. Wadt, W.R.; Hay, 
P.J. (Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). J. Chem. Phys.; 68: No. 8, 3850-3863(15 Apr 1978). 

Ab initio POL CI calculations have been performed on the 
low-lying states of Ar2F and KrF. The results support a simple 
diatomics-in-molecules description of RgeF (Rg=rare gas). In each 
case only one ionic state (2 *B2) is found to be stable (by 0.6 eV) 
relative to Rg* F- + Rg. The equilibrium geometry is found to be an 
isosceles triangle where the Rg-Rg distance is 0.02 A shorter than 
that in the ?=*/sub u/ state of Rg* 2 and the Rg-F distance is 0.14 A 
greater than that in the 2 ?2* state of RgF. There are two dipole- 
allowed emissions (2 ?B2,—1 7A;, 2 ?Ba,—+1 ?B) of comparable 
strength and wavelength (267 and 274 nm, respectively, in Ar2F and 
357 and 368 nm, respectively, in Kr2F). The calculated wavelengths 
are in good agreement with the broad bands at 290 and 400 nm 
observed in e-beam pumped Ar or Kr/F, mixtures, confirming the 
earlier assignment of these bands to Ar2F and KrF, respectively. 
The radiative lifetime of the 2 7B, is calculated to be 132 ns for both 
AmF and KreF. There are four dipole-allowed absorptions from the 
2 ?Bz state, one of which (2 *B,—3 *A,) is very strong and 
corresponds to the 72*/sub u/—+?*/sub g/ transition in Ar* 2 and 
Kr* 2. The effect of the F~ on this transition is negligible, so that the 
calculated wavelengths (320 nm in AreF and 344 nm in KreF) and 
oscillator strengths are basically unchanged from the rare gas dimer 
ions. Therefore, Ar2F and Kr2F may be at least as important as the 
Ar*: and Kr*2 absorbers in the KrF laser. Spin-orbit coupling has 
been included at the equilibrium geometry of the 2 ?B. state using a 
simple atoms-in-molecules approach. 


41298 Measurement of alignment accuracy for laser fusion ex- 
periments. Benjamin, R.F.; White, L. (University of California, Los 
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Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). 
Appl. Opt.; 17: No. 8, 1160(15 Apr 1978). 

The snout test, damaging a series of test targets in a con- 
trolled manner and then measuring the damage location, is 
discussed.(AIP) 


41299 Tunable laser system. Yang, K.H.; De Luca, J.A. (to 
General Electric Co.). US Patent 4,083,018. 4 Apr 1978. Filed date 6 
Jul 1976. 8p. 

A tunable laser system emitting coherent radiation selectively 
variable over the range of wavelengths from about 1650 A to about 
3300 A utilizes a crystal, composed of a fluoride of at least a Column 
IIIb metal doped with at least one trivalent ion of a lanthanide series 
element, and pumped with high average power pulses. The crystal is 
emplaced in an optical cavity having means, such as a diffraction 
grating, etalon, or optically-tunable prism, to vary the coherent 
emission wavelength. 


41300 Argus laser system: performance summary. Simmons, 
W.W.; Speck, D.R.; Hunt, J.T. (Lawrence Livermore Laboratory, 
P. O. Box 808, Livermore, California 94550). Appl. Opt.; 17: No. 7, 
999-1005(1 Apr 1978). 

The Argus Nd:glass laser system, presently operating as an 
experimental facility for laser fusion experiments, is described. 
Argust is presently capable of delivering more tran 4 TW of power 
in short (<100-psec) pulses, or more than 2 kJ of energy in 1-nsec 
pulses, to 100-um targets. Short pulse performance enhancement 
obtained by increased aperture filling and implementation of image 
relaying with high power vacuum spatial filters is described. Experi- 
mentally recorded near-field and far-field data for several power 
levels are presented and discussed in terms of the limiting effects of 
nonlinear beam instabilities upon focal spot intensity. 


41301 Wavenumber calibration of tunable diode lasers using eta- 
lons. Flicker, H.; Aldridge, J.P.; Filip, H.; Nereson, N.G.; Reisfeld, 
M.J.; Weber, W.H. (University of California, Los Alamos Scientific 
Laboratory, P. O. Box 1663, Los Alamos, New Mexico 87545). Appi. 
Opt.; 17: No. 6, 851-852(15 Mar 1978). 

An error analysis is performed on a two-beam spectroscopic 
system. 


41302 Light self-injecting semiconductor laser device. Kobayashi, 
K.; Lang, R. (to Nippon Electric Co., Ltd.). US Patent 4,079,339. 14 
Mar 1978. Priority date 17 May 1975, Japan. 8p. 

A semiconductor laser device is described in which a part of 
the laser output is reflected from an external reflector and injected 
into the laser element with a delay that is less than the relaxation 
oscillation period of the laser pulse output. 


41303 Feedback controlled self-excitation of optical pulses in a 
cw dye ring laser. Kim, D.M.; Marowsky, G.; Tittel, F.K. (Rice 
Univ., Houston, Tex. (USA). Dept. of Electrical Engineering). Appl. 
Phys.; 15: No. 1, 59-63(Jan 1978). 

Feedback controlled-excitation of optical pulses of nanose- 
cond duration has been observed to occur rather reliably in a CW 
dye ring laser, oscillating in a traveling mode. These observations 
are described analytically by means of a direct time domain ap- 
proach. It is shown that a steady-state Gaussian pulse whose time 
duration determined from the self consistency condition in terms of 
system characteristics describes accurately the observed pulse beha- 
viors. 


41304 Lithium plasma laser. Kozlov, G.I; Reshetnyak, S.A. 
(Institute of Problems of Mechanics, Academy of Sciences of the 
USSR, Moscow). Sov. Phys. - Tech. Phys. (Engl. Transl.); 22: No. 7, 
874-878(Jul 1977). 

A collisional mechanism is studied for population inversion in 
a dense, recombining lithium plasma that expands in a supersonic 
nozzle. The population inversion in a plasma laser is determined as a 
function of the electron density and temperature and the nozzle 
parameters. 


41305 Status of high-power lasers at the “Centre d'Etudes de 
Limeil”. Bardes, J.; Bedu, M.; Courteille, J.C.; Lancelot, J. (CEA, 
Cent d'Etudes de Limeil, Villeneuve-Saint-Georges, Fr). SPIE 
Semin. Proc.; 99: 326-335(1977). 

Two large Nd-Glass lasers (C6-P102) and a CO laser (M3) 
are currently in operation for target irradiation at the “Centre 
d'Etudes de Limeil”. The C6 laser is a 4-arm system delivering 1 
kilojoule of focusable energy in 3 ns for compression experiments. 
More recently, P102, a new one-beam laser, has produced 50 ps 
pulses in the terawatt range for interaction experiments; this laser is 
also the basic test bed for new laser components (soft aperture, 
spatial filter, disk amplifier, active mirror amplifier...). M3 is a COz 
TEA laser with 7 cm aperture final amplifier. It is capable of 
delivering nearly 10 joules in 1 ns for interaction experiments at 10.6 
pm. 
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41306 Optically pumped mercury laser for absolute frequency 
stabilization. Artusy, T.M. Stanford, CA; Stanford Univ. (1977). 
103p. University Microfilms Order No. 78-02,129. 

Thesis (Ph. D.). 

The optically pumped 546.1 nm mercury laser is a low-power 
visible laser that is particularly attractive for frequency stabilization 
applications. Lack of a discharge within the laser makes the Hg-N2 
gain medium an essentially ideal unperturbed gas, with no active 
mass transport or gas clen-up mechanisms within the lasing medium. 
Laser excitation is accomplished by pumping the laser cell with light 
from a separate high-intensity mercury lamp. In order to demon- 
strate the potential of the mercury laser for absolute frequency 
stabilization, several different aspects of the laser were studied. In 
particular, the first sealed-off 546.1 nm laser was developed, and its 
potential for long trouble-free operating life was demonstrated. 
Several intense non-reversed mercury light sources were also con- 
structed to excite the laser. In particular, a novel single-isotope low- 
pressure mercury arc lamp which circumvents the problem of cata- 
phoresis was developed. This allowed long-term operation of the 
laser with a lamp filled with but a few milligrams of single-isotope 
202Hg. Using the technique of saturation spectroscopy, a single 
inverted Lamb dip with a linewidth of 5 MHz (FWHM) was 
observed in '?7I2z vapor. The Iz transition responsible was identified 
as the v” = 2 to v’ = 34 R(122) line of iodine. Pressure tuning of the 
laser, at a measured rate of -9.4 MHz per torr of No, made it possible 
to center the laser's oscillation range exactly on the iodine spectral 
feature. Absolute frequency stabilization of the mercury laser to this 
saturated absorption line seems an attractive possibility for future 
development. 


41307 Free electron laser theory. Colson, W.B. Stanford, CA; 
Stanford Univ. (1977). 144p. University Microfilms Order No. 78- 
02,145. 

Thesis (Ph. D.). 

The behavior of the free electron laser is theoretically ana- 
lyzed starting from and interrelating different points of view: classi- 
cal equations of motion, quantum mechanical radiation theory, and 
full quantum field theory. Radiation from free relativistic electrons 
traveling through a static transverse periodic magnetic field feeds 
back on the radiating electrons and stimulates the emission process. 
The one-body classical Lorentz force equation is solved for a relativ- 
istic electron in the presence of a periodic magnetic field and a plane 
electromagnetic wave. Phase space paths for electrons are related to 
those of a simple pendulum and describe laser gain, saturation, and 
coherent electron beam modulation. Then, the processes of quantum 
mechanical stimulated emission, and absorption from an imposed 
radiation field of fixed frequency are considered. Energy-momentum 
conservation shows that for a given initial electron energy each 
process requires a slightly different momentum transfer from the 
periodic magnet. Due to the large number of periods in the magnet, 
only a restricted range of momentum transfers is available and the 
difference between stimulated emission and absorption rates can be 
adjusted. Rate equations describing evolution of both the electron 
and photon distributions are solved analytically under certain simpli- 
fying assumptions. The solution shows evolution through spontane- 
ous emission, exponential gain, and final saturation. Classical and 
quantum results agree with each other and recent experiments. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 38749, 39002, 40103, 40104, 
40118, 40188, 40394, 40398, 40454, 40652, 40884, 41237, 41245, 
41249, 41251, 41259, 41814 


41308 (K/CSD/INF—78/15) Evolution of an FR-80 generated 
movie of opposed jet fluid flow. Elrod, D.C.; Tunstall, J.N. (Union 
Carbide Corp., Oak Ridge, Tenn. (USA). Computer Sciences Div.). 
1978. Contract W-7405-ENG-26. 4p. (CONF-780437—1). Dep. 
NTIS, PC A02/MF AOl1. 

From 16. southeast regional ACM conference; Atlanta, GA, 
USA (13 Apr 1978). 

Computer-generated graphics play an important role in the 
numerical modeling of natural thenomena, e.g., turbulent and la- 
minar fluid flow, heat transfer, stress analysis, and phase transition. 
The advantage of computer-generated movies is that, not only the 
data, but trends within the data can be noted immediately. The steps 
taken and techniques used to expand the capabilities of the FLOW- 
PLOT program to produce 16 mm movies on an FR-80 Graphics 
Recorder are described. (LCL) 


41309 (SAND—77-1333) NACHOS: a finite element computer 
program for incompressible flow problems. Part I. Theoretical back- 
ground. Gartling, D.K. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Apr 1978. Contract EY-76-C-04-0789. 55p. Dep. NTIS, PC A04/MF 
A0l. 
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The theoretical background for the finite element computer 
program, NACHOS, is presented in detail. The NACHOS code is 
designed for the two-dimensional analysis of viscous incompressible 
fluid flows, including the effects of heat transfer. A general descrip- 
tion of the fluid/thermal boundary value problems treated by the 
program is described. The finite element method and the associated 
numerical methods used in the NACHOS code are also presented. 
Instructions for use of the program are documented in SAND77- 
1334. 


41310 Limits and character of the start of the effect of thermo- 
gravitation on the turbulent flow and heat transfer of liquid metals in 
vertical tubes. Polyakov, A.F. (High-Temperature Institute, Acade- 
my of Sciences of the USSR). High Temp. (USSR) (Engl. Transl.); 
15: No. 4, 676-681(Jan 1978). 

On the basis of an analysis of the effect of thermogravitation 
on turbulent transfer and on the averaged flow, the article describes 
the limits of the start of the change in the profiles of the velocity and 
the temperature, as well as the resistance and the heat transfer, in the 
case of the forced turbulent flow of liquid metals in vertical tubes. 


41311 Suppression of nucleate boiling in a stationary liquid film. 
Tolubinskii, V.I.; Antonenko, V.A.; Kriveshko, A.A.; Ostrovskii, 
Y.N. (Institute of Technical Heat Physics, Academy of Sciences of 
the Ukrainian SSR). High Temp. (USSR) (Engl. Transl.); 15: No. 4, 
693-697(Jan 1978). 

The mechanism of suppression of nucleate boiling in a station- 
ary thin liquid film is discussed. A relation is proposed, generalizing 
the results of experiments with water, butyl alcohol, and n-heptane. 


41312 Heat-transfer model for nucleate boiling. Sorokin, D.N. 
(Physicopower Institute, Obninsk). High Temp. (USSR) (Engl. 
Transi.); 15: No. 4, 698-703(Jan 1978). 

A model is proposed for the heat-transfer process associated 
with nucleate boiling. The authors discuss and analyze the various 
heat-flux components from the heating surface due to: evaporation 
of the liquid microlayer under a bubble; heating of the liquid that 
displaces the detached bubble; and convection on the parts of the 
surface outside the bubble-wall contact zone. The resultant heat flux 
is expressed as the sum of the local heat fluxes averaged over time 
and space. The relations obtained for calculation of the heat-transfer 
coefficient of nucleate boiling satisfactorily describe the experimen- 
tal data for fully developed boiling of alkali metals and ordinary 
liquids. 


41313 Experiments on the role of natural convection in the 
melting of solids. Sparrow, E.M.; Schmidt, R.R.; Ramsey, J.W. 
(Department of Mechanical Engineering, University of Minnesota, 
Minneapolis, Minn.). J. Heat Transfer; 100: No. 1, 11-16(Jan 1978). 

Experiments are performed whose results convey strong evi- 
dence of the dominant role played by natural convection in the 
melting of a solid due to an embedded heat source. The research 
encompassed both melting experiments and supplementary natural 
convection experiments, with a horizontal cplaier as the heat 
source. For the melting studies, the cylinder was embedded in a solid 
at its fusion temperature, whereas in the natural convection tests it 
was situated in the liquid phase of the same solid. A special feature of 
the experiments was the use of a grid of approximately 100 thermo- 
couples to sense thermal events within the phase change medium. 
The time history of the heat transfer coefficients for melting was 
characterized by an initial sharp decrease followed by the attainment 
of a minimum and then a rise which ultimately led to a steady value. 
This is in sharp contrast to the monotonic decrease that is predicted 
by a pure conduction model. The steady state values were found to 
differ only slightly from those measured for pure natural convection. 
This finding enables melting coefficients to be taken from results for 
natural convection. The positions of the solid-liquid interface at 
successive times during the melting process also demonstrated the 
strong influence of natural convection. These interfaces showed that 
melting primarily occurred above the cylinder. In contrast, the 
interfaces given by the conduction model are concentric circles 
centered about the cylinder. 


41314 Effects of horizontal and vertical spacers on the heat 
transfer across a horizontal, annular, air-filled cavity. Shilston, M.J.; 
Probert, S.D. (Cranfield Inst. of Tech., Bedford, Eng.). Appl. Energy; 
4: No. 1, 21-37(Jan 1978). 

Flow patterns and temperature profiles, as well as local and 
overall heat transfer coefficients, were measured for a horizontal, 
annular cavity, containing air at atmospheric pressure. The radius 
ratio of the bounding surfaces of the cavity was 1.5, the inner 
cylinder being heated. The insertion of two horizontal, radial, co- 
planar spacers bridging the 18.9 mm cavity along its whole length, 
reduced the convective rate of heat transfer from the surface of the 
inner cylinder whereas the same co-planar spacers, if vertical, led to 
an increased rate of convective heat transfer. Flow instabilities, 
encountered in the plain cavity, were also eliminated by the insertion 
of the horizontal spacers. 
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41315 Measurement of true volumetric steam content in a steam 
by an instrument based on the resistive method. Subbotin, V.I.; 
Pokhvalov, Yu.E.; Leonov, V.A. (Moscow Eng-Phys Inst, USSR). 
Teploenergetika (Moscow); No. 9, 68-70(Sep 1977). (In Russian). 

Results of measurements of the true volumetric steam content 
in a forced steam-and-water stream by a resistive method are pre- 
sented. They are compared with the values for true volumetric 
steam contents obtained by integrating the profile of local probabilis- 
tic steam content in a stream. 


41316 Approximate theory of heat transfer of liquids boiling on 
surfaces convered with capillary-porous structures. Smirnov, G.F. 
(Odessa Technol Inst of Refrig Ind, Ukr SSR). Teploenergetika 
(Moscow); No. 9, 77-80(Sep 1977). (In Russian). 

The mechanisms of heat transfer of liquids boiling in capil- 
lary-porous structures fixed to a wall is considered. Such structures 
are utilized in heat pipes of different designs: vapor chambers and 
special heat exchangers. 


41317 Process for heat transport with mixtures of several sub- 
stances as energy carriers. Bachl, H. German(FRG) Patent 
2,603,357/B/. 2 Jun 1977. 3p. (In German). 

The invention concerns a process for heat transport with 
mixtures of several substances as energy carriers. The heat fed in at 
the feed-in position is converted into cold latent energy by evaporat- 
ing a strong mixture. At the point where the heat is given off the 
latent energy is reconverted into heat by absorption of the evaporat- 
ed parts by a weak solution. According to the invention additional 
external heat is introduced at the point where the heat is given off in 
order to increase the upper temperature region of the process. At the 
point where the heat is given off, the external heat is introduced into 
at least two separate temperature regions. In the lowest temperature 
region the heat is taken for re-evaporation of the liquid part consist- 
ing of the lower boiling fraction or is given off as cold. In the 
highest temperature region the heat is given up to separate partial 
flows, which act as means of heating the heat exchanger for heat 
feedback. 


41318 Numerical solution of slender channel laminar flows. 
Blottner, F.G. (Sandia Labs., Albuquerque, NM). Comput. Methods 
Appl. Mech. Eng.; 11: No. 3, 319-339(1977). 

The slender channel approximate equations are used to de- 
scribe flows in curved channels of varying height. The governing 
equations are transformed in order that similar solutions can be 
obtained and used as initial profiles. A second-order accurate Crank- 
Nicolson finite difference scheme is developed with the pressure 
treated directly as one of the dependent variables. The technique is 
applied to several channel geometries, and solutions are obtained at 
various Reynolds numbers. 


41319 Method to remove nitrogen oxide from waste gases. 
Tanaka, T.; Yamamoto, T.; Takahashi, Y.; Obana, H.; Watanabe, K..; 
Wada, K.; Yamashita, K.; Ohki, K. (to Asahi Kasei Kogyo K.K.). 
German(FRG) Patent 2,623,686/A/. 2 Dec 1976. 29p. (In German). 

Nitrogen oxides are selectively reduced in the presence of 
nitriles as reducing agent within a broad temperature range. A 
method is proposed in which nitrogen oxide-containing wastes are 
brought into contact with a nitrile (e.g. acetonitrile) in the presence 
of oxygen at temperatures between 500 and 1.000°C, whereby the 
nitrogen oxides and the nitrile are decomposed into harmless prod- 
ucts. 


41320 Material selection and construction allow smaller dimen- 
sions in heat exchangers. Smaller but more efficient. Upmalis, A. 
Maschinenmarkt; 82: No. 83, 1525-1528(1976). (In German). 

For a long time heat exchangers have been serving to save 
energy. Since the first economizers in vessel systems, our knowledge 
of the processes taking place during heat exchange and of the 
influence of flow around pipes, plates, and fins was completed. But 
the technological possibilities of production have also been increased 
since the first application of the first cast finned pipes. Besides 
—_ of erosion and soiling, the production costs are a sliding 
imit for optimal design. 


41321 Combined free convection and radiation. Martynenko, 
O.G.; Sokovishin, Yu.A. (Heat and Mass Transfer Inst., Minsk). pp 
131-138 of Future energy production systems. Heat and mass trans- 
fer processes. Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washing- 
ton, DC; Hemisphere Publishing Corp. (1976). 

Numerical calculations of free-convective and radiative heat 
transfer from a surface to a nonabsorbing medium with different 
relationships between heat fluxes are presented. Available solutions 
are compared with experimental data. A conjugated problem of free- 
convective and radiative heat transfer for a vertical nonisothermal 
surface heated from the bottom is considered. Radiation is shown to 
affect appreciably heat transfer from a nonisothermal plate. 


41322 Mechanism of concentration due to evaporation in the 
immediate vicinity of the heating surface in boiling. Andrianov, A.B.; 
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Barinov, B.I.; Malyshenko, S.P.; Nevstrueva, E.I.; Styrikovich, M.A. 
(Inst. for High Temperatures, Moscow). pp 215-223 of Future 
energy production systems. Heat and mass transfer processes. 
Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; 
Hemisphere Publishing Corp. (1976). 

Results are presented of investigations on the mechanism of 
processes responsible for an increase in the concentration of corrod- 
ing impurities near the heating surface upon boiling. (LCL) 


41323 Interrelationship among two-phase pressure drop, steam 
void fraction and flow patterns. Nevstrueva, E.I.; Tyutyaev, V.V. 
(Inst. for High Temperatures, Moscow). pp 225-232 of Future 
energy production systems. Heat and mass transfer processes. 
Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; 
Hemisphere Publishing Corp. (1976). 

The results are presented of a complex experimental study of 
pressure drop, steam void fraction and flow pattern of two-phase 
nonequilibrium flow in a steam-generating and unheated channel, 
installed immediately following a heated channel. A correlation is 
suggested for calculation of the pressure drop due to friction in an 
unheated channel in two-phase nonequilibrium flow. 


41324 Prediction of annular flow parameters for transient condi- 
tions and for complex geometries. Whalley, P.B.; Hutchinson, P.; 
Hewitt, G.F. (Atomic Energy Research Establishment, Harwell, 
Eng.). pp 233-244 of Future energy production systems. Heat and 
mass transfer processes. Volume I. Denton, J.C.; Afgan, N.H. (eds.). 
Washington, DC; Hemisphere Publishing Corp. (1976). 

A method is presented which enables various parameters of 
vertical annular two-phase flow to be calculated. It is possible to 
calculate the thickness of the liquid film, the pressure gradient, and 
the position of the point where dryout occurs. The method used is to 
integrate differential equations for film flowrate along the channel. 
Previous work for the simpler situation of steady flow in a round 
tube is generalized to two more complicated situatins: steady flow in 
an annulus, and unsteady flow in a tube. 


41325 Studies of downward annular two-phase flow. Kulov, N.N. 
(General and Inorganic Chemistry Inst., Moscow). pp 245-251 of 
Future energy production systems. Heat and mass transfer processes. 
Volume I. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; 
Hemisphere Publishing Corp. (1976). 

Mean liquid film thickness, pressure drop, and film interface 
velocity were measured in a tube (2 m in height, 25 +- 0.01 mm in 
diameter) with linear air velocity of 0 to 50 m/sec and liquid (water 
or water/glycerin mixtures) flowrate of 0.3 x 10~* to 90 x 107* m?/ 
sec. Relationships for calculation of the measured parameters are 
proposed. 


41326 Heat transfer stability in free-convective boiling on noni- 
sothermal surface. Kovalev, S.A.; Rybchinskaya, G.B. (Inst. for 
High Temperatures, Moscow). pp 253-259 of Future energy produc- 
tion systems. Heat and mass transfer processes. Volume I. Denton, 
J.C.; Afgan, N.H. (eds.). Washington, DC; Hemisphere Publishing 
Corp. (1976). 

A mathematical presentation is given of the heat transfer 
stability problem for finite magnitudes of surface temperature pertur- 
bations in boiling. A specially constructed function serves as a 
measure of stability. A procedure for calculating the stability of 
boiling on a rod is proposed. 


41327 Heat transfer in boiling helium to superconducting ele- 
ments in power-generating equipment. Grigoriev, V.A.; Pavlov, 
Yu.M.; Ametistov, E.V.; Antipov, V.I. (Moscow Power Engineer- 
ing Inst.). pp 261-268 of Future energy production systems. Heat and 
mass transfer processes. Volume I. Denton, J.C.; Afgan, N.H. (eds.). 
Washington, DC; Hemisphere Publishing Corp. (1976). 

The problem of superconductor heat stabilization at the 
helium temperature level should be referred as one of a number of 
the most complicated problems arising in the development of various 
power and electrical engineering equipment using superconducting 
elements. The design of superconducting equipment cooling systems 
requires the availability of reliable equations and experimental data 
on helium boiling heat transfer, determined in the operation of such 
equipment of proper size and temperature operating level. The 
results of experimental investigations on heat transfer in pool boiling 
of helium and with helium boiling in small diameter tubes are 
presented. 


41328 Unsteady heat transfer with turbulent fluid flow in a tube. 
Kalinin, E.K.; Dreitser, G.A.; Evdokimov, V.D. (Moscow Aviation 
Inst.). pp 361-368 of Future energy production systems. Heat and 
mass transfer processes. Volume I. Denton, J.C.; Afgan, N.H. (eds.). 
Washington, DC; Hemisphere Publishing Corp. (1976). 

The results are presented of an experimental investigation of 
unsteady convective heat transfer in turbulent fluid flow in a tube, 
with time variations of wall heat flux and mass flow rate. Experimen- 
tal data for wall heat flux variations are correlated, taking into 
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account the effect of unsteady heat transfer, unsteady heat conduc- 
tion superposition and turbulent flow structure change. The experi- 
ments showed that for fluid flow in channels the prediction of 
unsteady heat transfer with consideration of quasi-stationary turbu- 
lence structure results in errors intolerable in practice. 


41329 Some characteristics of turbulent heat transfer to supercri- 
tical fluids. Polyakov, A.F. (Inst. for High Temperatures, Moscow). 
pp 369-378 of Future energy production systems. Heat and mass 
transfer processes. Volume I. Denton, J.C.; Afgan, N.H. (eds.). 
Washington, DC; Hemisphere Publishing Corp. (1976). 

Special cases of heat transfer at supercritical fluid pressures 
are considered when heat transfer decreases substantially in compari- 
son with values calculated using commonly accepted dependencies 
(especially those not taking the effect of mass forces into account). 
This study, based on analytic considerations, shows that the heat 
transfer deterioration in these cases is associated with the effect of 
thermogravity and local acceleration due to thermal expansion 
during turbulent transport of momentum and heat. 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 40011, 40089, 40134, 41033, 
41065, 41090, 41171 


41330 (UCRL—80496) Upgrading the MTS 2.5 MN test ma- 
chine. Taylor, A.R. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 28 Dec 1977. Contract W-7405-ENG-48. 22p. 
(CONF-780503—9). Dep. NTIS, PC A02/MF AO1. 

From 24. international instrumentation symposium; Albuquer- 
que, NM, USA (1 May 1978). 

An MTS 2.22 MN (500,000 Ib.) force closed-loop servo- 
hydraulic Universal Test Machine was installed at the Lawrence 
Livermore Laboratory without factory tooling or adapters. The 
tooling and adapters that were designed and fabricated to bring the 
test machine to state-of-the-art completeness are described. 


41331 Radiographic apparatus. Froggatt, R.J. (to EMI Ltd.). US 
Patent 4,084,094. 11 Apr 1978. Priority date 11 Jul 1975, United 
Kingdom of Great Britain and Northern Ireland (UK). 6p. 

In a scanning radiographic apparatus, of a type which is 
particularly suitable for examining inanimate objects, a fixed source 
and detectors irradiate an object to be examined along a plurality of 
beam paths. The object is moved in relation to the source and 
detectors to direct the radiation along a sufficient number of beam 
paths to allow suitable procssing. The object is, for that purpose, 
mounted on a turntable which can also execute a reciprocating 
lateral motion relative to the source and detectors. 


41332 Unified series of :y-defectoscopes. Kodyukov, V.M.; Gra- 
chev, A.V.; Mayorov, A.N. (All-Union Scientific-Research Inst. of 
Radiation Engineering, Moscow). Izotopy SSSR; No. 46, 3-9(1976). 
(In Russian). 

X-radiography is a method widely used in laboratories and 
factories for simple and reliable nondestructive quality inspection of 
materials and products. The recent demand for y-defectoscopes has 
made it necessary to replace existing instruments by a new series of 
models which use ‘Ir and *™’Cs as radiation sources in the 
medium-energy range (Gammarid 20 to 29, 400-800 keV) and also 
includes models with low-energy isotopes ‘Tm, "Se, ®Sr, or 
others (Gammarid 10 to 19, below 400 keV) as well as models with 
high-energy isotopes ®°Co (Gammarid 30 to 39, 800-1500 keV). The 
development of the intermediate models Gammarid 20 to 26 has 
been completed and has been available since 1973. All these instru- 
ments are built with standard components and designed to standard 
performance specifications (rational as well as international stand- 
ards). They compare well with the better foreign models. 


SAFETY ENGINEERING 
REFER ALSO TO CITATION(S) 38970, 38971 


41333 (SAND—78-0518) Preliminary report on fire protection 
research program. Fire retardant coatings tests (December 7, 1977— 
January 31, 1978). Klamerus, L.J. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Mar 1978. Contract EY-76-C-04-0789. 62p. Dep. 
NTIS, PC A04/MF AO. 

A previous exposure fire test at Sandia confirmed that the 
Regulatory Guide 1.75 separation guidelines and IEEE-383 fire 
retardancy standards for safety cables are not sufficient, in them- 
selves, to protect against such fires. Thus additional measures are 
required to protect essential safety systems against the effects of 
fires. One of these additional resources may be fire-retardant coat- 
ings on cabling. The report describes both a small scale and full scale 
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testing program which was undertaken to assess the adequacy of 
such coatings. The preliminary results showed that all coatings offer 
some measure of additional protection; however, there is a wide 
range in relative effectiveness of the different coatings. 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 39493, 39562 


41334 (SAND—77-1837C) Measurements of dimensional and 
electrical characteristics of printed boards made with IPC Multi- 
Purpose Test Pattern, B-25. Jennings, C.W. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 40p. (CONF- 
780604—1). Dep. NTIS, PC A03/MF AOI. 

From 1. printed circuit world convention; London, UK (5 
Jun 1978). 

Portions of document are illegible. 

Printed boards fabricated at four suppliers with Multi-Pur- 
pose Test Pattern B-25 are compared. Two suppliers used panel 
plating and two pattern plating in board fabrication. Bare as well as 
solder mask coated boards are compared. Average deviations of 
conductor widths from design widths ranged from -0.010 to -0.038 
mm on phototools and -0.061 to 0.041 mm on boards. The deviations 
depended mainly on fabrication period and source. Copper thick- 
nesses obtained from resistance measurements, ranging from 0.056 to 
0.079 mm, were within 5 percent of those obtained from beta 
backscatter and cross section measurements. Breakdown voltages 
between conductor separations of 0.08 to 0.76 mm were roughly 70 
percent of those for the Paschen curve for air in a quasi uniform 
electric field (spherical electrodes). Mean breakdown voltage V/sub 
BD/ in kV for conductor separation S in mm is expressed by the 
relationship, V/sub DB/ = 3.1 S°.®, regardless of board source. 
Boards with solder mask coatings are approximately 40 percent 
higher in breakdown voltage. No breakdowns occurred at less than 
500 volts under normal atmospheric conditions. The influence of 
close spacing of adjacent current carrying conductors on the current 
carrying capability of a conductor is shown to be appreciable for this 
conductor test pattern. 


41335 (SAND—78-0390C) SALOGS digital logic simulator. 
Case, G.R. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. Con- 
tract EY-76-C-04-0789. 6p. (CONF-780518—2). Dep. NTIS, PC 
A02/MF AO1. 

From IEEE symposium on circuits and systems; New York, 
NY, USA (17 May 1978). 

SALOGS, Version IV, is the latest in a series of programs 
designed to simulate and test digital networks. The network descrip- 
tion language, simulation control language, simulation algorithm, 
and method used for fault diagnosis are described. (7 figures). 


41336 (SAND—78-8501) Data acquisition systems applied to 
printed-wiring-board measurements. Andrade, A.D. (Sandia Labs., 
Livermore, Calif. (USA)). Mar 1978. Contract EY-76-C-04-0789. 
24p. Dep. NTIS, PC A02/MF AOl1. 

The data acquisition systems presently in use for quality 

control in the Printed Circuit Development Laboratory at Sandia 
Laboratories, Livermore, are described. Three types of system are in 
service: interactive, microprocessor-based, and calculator-based. 
Software programs for the latter two can be written to suit particu- 
lar needs. The software programs currently used in the Printed 
Circuit Development Laboratory include those for copper-surface 
and copper etched-pattern thickness measurements and the associat- 
ed error analysis. Data acquisition systems can in principle be 
adapted to any existing measurement system. The advantages in- 
curred are that data are accumulated and analysis (if required) is 
done in a single operation started with a botton. Thus time and labor 
are saved and both transcription and calculational errors are elimi- 
nated. 
41337 Schottky diodes on I—III—Se, compounds. Robinson, P.; 
Wilson, J.1.B. (Heriot-Watt Univ., Edinburgh). pp 229-236 of Ter- 
nary compounds, 1977. Invited and contributed papers from the 
third international conference. Holah, G.D. (ed.). New York; Ameri- 
can Institute of Physics (1977). 

From 3. international conference on ternary compounds; E- 
dinburgh, UK (14 Apr 1977). 

See CONF-770474—. 

Schottky diodes were prepared on the single-crystal ternary 
compounds CulnSez, CuGaSe2, and AgGaSe2 with Al, Ni, and Au 
as the barrier contact. By comparison with Si MIS diodes, these 
diodes are shown to exhibit the characteristics of minority carrier or 
majority carrier tunnel devices modified by interfacial layer and 
interface state effects in some cases. 5 figures, 1 table. 
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WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 40551, 40617, 40931, 40933, 
40934, 40935, 41525 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 38749, 39004, 39196, 39983, 
40868, 40870, 40874, 40875, 40876, 40877, 40878, 40883, 41525 


41338 (BNL—23035) Full efficiency zone heating systems, 
Berlad, A.L. (Brookhaven National Lab., Upton, N.Y. (USA)). Jun 
1977. Contract EY-76-C-02-0016. 8p. Dep. NTIS, PC A02/MF AOl. 

The advantages of high-efficiency fossil fuel-fired individual 
room space heaters which can burn clean fuels such as methanol, 
methane, or natural gas are discussed, and the overall design de- 
scribed. These heaters have an overall efficiency of virtually 100 
percent, no Juct losses, and are individually controlled. Further 
feasibility and design studies are recommended. (LCL) 


41339 (CONF-780438—1) Hydrodynamic characteristics of 
three-phase fluidized beds. Begovich, J.M.; Watson, J.S. (Oak Ridge 
National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 6p. 
Dep. NTIS, PC A02/MF AO1. 

978) From Conference on fluidization; Cambridge, UK (1 Apr 
1978). 

The hydrodynamics of three-phase (gas-liquid-solid) fluidized 
beds has been studied in two columns of 7.62 and 15.2 cm in dia. The 
minimum gas and liquid velocities necessary to fluidize a bed were 
determined as a function of the particle size and density and the 
liquid viscosity; no effect of the initial bed height or column diame- 
ter was found. An electroconductivity technique was used to meas- 
ure local concentrations of solid, liquid, and gas in the fluidized bed; 
these profiles were fitted using the error function. Overall solid 
holdup data were combined with over 1350 points from the litera- 
ture to yield a dimensional correlation involving the physical param- 
eters of the systems studied. 


41340 (FE—2471-16) Industrial application fluidized bed com- 
bustion. Category III. Indirect fired heaters. Monthly technical report 
No. 11, October 1—31 1977. Cherrington, D.C. (Exxon Research and 
Engineering Co., Florham Park, N.J. (USA). Engineering Technol- 
ogy Dept.). 10 Nov 1977. Contract EX-76-C-01-2471. 10p. Dep. 
NTIS, PC A02/MF A011. 

Testing has been completed on a total of five tube bundle 
configurations in the Two-Dimensional Flow Visualization Test 
Unit. This completes all the planned tests of 2-inch diameter and 6- 
inch diameter tubes. One additional bundle made up of 4-inch 
diameter tubes will be tested to complete this phase of the program. 
The Process Steam Coking Unit is installed at the Bayway Refinery 
and prestartup checkout of instrumentation and controls is under- 
way. Final tie-in to the refinery crude oil and utility systems is 
almost completed. Additional conductive/convective heat transfer 
data have been obtained on each of the bundle configurations tested 
in the Two-Dimensional Flow Visualization Tests. No progress has 
been made on procurement of the Heat Flux Test Unit. 


41341 (FE—2472-21) Fluidized-bed combustion-industrial appli- 
cation demonstration projects. Quarterly technical progress report, 
October 1—December 31, 1977. Weller, A.E.; Nack, H. (Battelle 
Columbus Labs., Ohio (USA)). Jan 1978. Contract EX-76-C-01-2472. 
15p. Dep. NTIS, PC A02/MF AO1. 

A subscale experimental unit has been designed and con- 
structed and is being used to develop design information for a 25,000 
lb/hr demonstration industrial steam generator using an advanced 
fluidized-bed combustion process. Nominal design for the subscale 
unit is a firing rate of 400 lb coal per hour and a bed cross section of 
approximately 2 square feet. Operation of the Subscale Experimental 
Unit System has demonstrated the expected good calcium utilization, 
a Ca/S ratio of 2 being adequate for a 4 percent sulfur coal. 
However, the expected entrained bed recycle rate has not been 
attained, and the cause of this discrepancy has not been established. 
Other discrepancies in the data have been noted and work is under- 
way to resolve them. 


41342 Comments on DIN 4788, part 1, edition June 1977, gas 
burners with and without blowers. Stehn, W. (Hamburger Gaswerke 


G.m.b.H. (Germany, F.R.)). Gas- Wasserfach, Gas-E. 
12, 676-677(Dec 1977). (In German). 

The latest edition of DIN 4788 part 1, gas burners, gas 
burners without blowers is commented on. In order to make it easier 
to work with this standard a table has been elaborated which gives a 
clear picture of the requirements the standard makes concerning the 
minimum outfit of burners. 


gas; 118: No. 
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41343 Characteristics of fluidized-bed coal combustors. Horio, 
M. (Nagoya Univ, Jpn). Nenryo Kyokai-shi; 56: No. 607, 871- 
877(Nov 1977). (In Japanese). 

To clarify the research needs for developing the Fluidized- 
Bed Combustion (FBC), particularly the one to be used under the 
prevailing conditions in Japan, a review is presented of the FBC 
knowhow that has been accumulated during the past one-and-a-half 
decades. Major emphasis is placed on the design scheme, and such 
process characteristics as combustion efficiency, sulfur retention and 
NO emission. It is underlined that the low NO/sub x/ combustion 
technology and a technique for ash disposal are required for the 
commercial application of fluidized-bed coal combustors in Japan. 


41344 Fluidised bed combustion for steam raising and power 
generation. Finlayson, P.; Ballantyne, J. (Babcock Prod Eng Ltd). 
Energy Dig. (London) ; 6: No. 4, 11-12(Oct 1977). 

A spreader stoker fired boiler at the Renfrew works of 
Babcock and Wilcox (Operations) Ltd. has been converted to flui- 
dized bed firing. The testwork has confirmed that it is possible to 
operate a fluidized bed boiler on coal containing more than 60% ash. 
When burning a coal containing 3.5% sulfur, by limestone addition it 
is possible to achieve 90% sulfur retention within the bed. An excess 
air level of 20% gives the optimum combustion efficiency. The 
carbon monoxide level is less than 0.02% at this excess air level. 
Claims made for FBC (Fluidized Bed Combustion) in reducing 
erosion, corrosion and fouling have been confirmed during the 
Renfrew program. Sootblowers have not been used during the 4000 
hours operation since the conversion took place. Even the extended 
surface economizer has remained clean, although the grit burden is 
substantially higher with FBC than with a stoker. A sample of bed 
tubing was removed after 3000 hours of operation and no metal loss 
was detectable, although the Scottish coal being used produces a 
notoriously abrasive ash. 


41345 Design and performance of transpiration-cooled combus- 
tion systems. Bayley, F.J. (Univ. of Sussex, Eng.); Cornforth, J.W. 
Heat Fluid Flow; %: No. 2, 87-94(Oct 1977). 

A description is given of a comprehensive experimental inves- 
tigation of a gas turbine combustion system incorporating a porous, 
transpiration-cooled flame tube. The effectiveness of this system of 
cooling is demonstrated and the general performance of the chamber 
reported. From the observations of distributions of pressure and 
temperature, and hence coolant flows, heat fluxes are derived and 
compared with theoretical predictions. On the basis of these com- 
parisons a design method is proposed for advanced combustion 
systems in which transpiration cooling can be employed to reduce 
cooling air requirements by a factor of four compared with conven- 
tional systems. 


41346 Gas turbines with complete continuous combustion of the 
fuels. Koch, C. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
2,303,586/A/. 16 Jun 1977. 6p. (In German). 

The invention concerns a gas turbine plant with complete 
continuous combustion of the fuel. The fuel is taken to a gas 
generator, in which the preheated fuel is catalytically converted at 
high temperature in a fuel mixture using an oxygen carrier. Heating 
of the fuel takes place in a heat exchanger, which is situated in the 
outlet pipe of the turbine. The invention has the task of constructing 
the gas turbine plant so that the efficiency is increased and the 
emission of noxious gas is kept as low as possible. According to the 
invention the problem is solved by constructing the heat exchanger 
for heating the fuel as a fuel evaporator, and that part of the waste 
gas formed in the combustion chamber is taken as oxygen carrier to 
the gas generator via an outlet pipe. 


41347 Contribution to the theory of a two-phase jet device. 
TsegelOskii, V.G. Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 6, 79- 
85(1977). (In Russian). 

Ejection equations are derived for a jet device, one compo- 
nent of which is a gas/stream mixture and another is a liquid. The 
equations of continuity, quantity of motion and energy, written 
down for turbulent quasistationary nonuniform flow, are used. Based 
on the use of the Reynolds’ method, coupling coefficients are deter- 
mined. They take into account the nonuniformity and pulsation of 
the parameters in the flow. An analysis of these coefficients is 
carried out. 


41348 Specific features of fabrication of a 670 t/h boiler. Par- 
shin, A.A.; Ter-Minos'yan, S.M.; Kamnev, I.G.; Gaponenko, L.N. 
Energomashinostroenie; No. 9, 24-27(1977). (In Russian). 

A description of the manufacture of the type En-670/140 
GMN boiler, model TGME-206 S, designed to produce high-pres- 
sure steam and to operate in a block with a K-200-130 turbine is 
presented. It is designed to operate with supercharging at a low air 
excess and to burn residual oil fuel. New elements involved in the 
boiler fabrication and their significance are discussed. 
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41349 Rational diagram of separation arrangements for some 
waste heat utilizing boilers with low-load drums. Agalakov, E.A.; 
Akop’yants, B.E.; Artem’ev, V.P.; Feoktistov, A.V. (Cent Boiler 
and Turbine Inst, USSR). Energomashinostroenie; No. 9, 32-33(1977). 
(In Russian). 

The possibilities of improving the reliability and economic 
efficiency of some boiler units are demonstrated relying on experi- 
mental data. 


41350 Steam or hot water generator with catalytic combustion of 
carbohydrates. Brulfert, A. German(FRG) Patent 2,624,423/A/. 23 
Dec 1976. 13p. (In German). 

In order to achieve optimum heating of a steam or hot water 
generator, operated by the catalytic combustion of carbohydrates, 
the direct mutual radiation of opposite, vertically arranged catalytic 
elements is prevented. A shield wall is installed to fill the space 
between the panels of cate lytic elements by spiral tubes. The fluid to 
be evaporated or heated is taken through the spiral tubes from the 
bottom upwards. To increase the heat exchange surface, further 
spiral tubes are provided on the back of the catalytic elements. The 
configuration of the generator is very simple in construction, as the 
tubes can be directly connected to the incoming tube and to the 
collector, without any welding being necessary. 


41351 Service life of materials and parts of gas turbine engines 
subjected to thermocyclic loading. Dul’nev, R.A. (Cent Sci Res Inst 
of Aircr Eng im. P.I. Baranov, USSR). Probl. Prochnosti; No. 12, 3- 
10(Dec 1976). (In Russian). 

The possibilities of using some methods of evaluation of 
service life, employed for ordinary low-cycle isothermal loading, for 
thermocyclic loading which characterizes the operating conditions 
of a number of parts of gas turbine engines (blades, disks, combustion 
chambers, etc.) are considered. It is shown that utilization of the 
linear law of damage summation is not always justified in these cases 
because it may lead to error in the determination of the service life. 


UNDERGROUND ENGINEERING 


REFER ALSU TO CITATION(S) 38888, 38892, 38921, 38931, 
38932, 41282, 41314 


41352 (CONF-7606118—P2) Engineering applications of solid 
mechanics. Tabarrok, B. (ed.). (Toronto Univ., Ontario (Canada). 
Faculty of Applied Science and Engineering; Canadian Society for 
Mechanical Engineering; Canadian Society for Civil Engineering). 
Jun 1977. 320p. of Toronto, Ontario. 

From 3. symposium on engineering application of solid me- 
chanics; Toronto, Ontario, Canada (7 Jun 1976 

Portions of document are illegible. 

Sixteen papers are presented on: metal forming, rolling, and 
extrusion processes; and underground openings. A separate abstract 
was prepared for one of the papers for inclusion in DOE Energy 
Research Abstracts (ERA) (PMA) 


41353 (CONF-7606118—P2, pp 123-177) Application of mechan- 
ics to rock engineering. Fairhurst, C. (Univ. of Minnesota, Minneapo- 
lis). Jun 1977. 

From 3. symposium on engineering application of solid me- 
chanics; Toronto, Ontario, Canada (7 Jun 1976). 

In Engineering applications of solid mechanics. 

New applications in rock engineering, such as geothermal 
energy development, nuclear waste disposal, pumped storage pro- 
jects, and hydraulic fracturing in oil wells, all require a better 
understanding of rock mass behavior and rock engineering. A dis- 
cussion of rock mechanics is given which includes: (1) strength and 
stability; (2) Griffith theory of rupture; (3) indirect tensile tests on 
rock; (4) hydraulic fracturing and rock blasting; (5) stability analysis 
for rock in compression; (6) stability analysis of tunnels; and (7) 
stability of block-jointed rock. (PMA) 


41354 Method of treating non-supporting underground forma- 
tions. Anderson, B.W.; Trotty, K.D. (to Halliburton Co., Duncan, 
Okla. (USA)). German(FRG) Patent 2,425,312/C/. 26 May 1977. 
22p. (In German). 

A method is claimed of treating non-supporting underground 
formations, through which passes a borehole, aimed at preventing 
the transport of sand particles from the formation into the borehole 
during conveyance of liquids. 


41355 Bolting construction frames used for underground mining. 
Schaefer, H. German(FRG) Patent 2,542,910/A/. 31 Mar 1977. 7p. 
(In German). 

Construction frames are bolted by means of anchors covering 
at least the distance between two neighboring construction frames. 
The anchors are bolted on yokes connected at their rear ends with 
spacing bolts. Apart from being easy to produce, to assemble and to 
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disassemble, the device ensures a safe fastening of the spacing bolts 
on the construction frames, thereby preventing the danger of trans- 
verse dislocations. 


41356 Probability of specified ground vibrations from blasting. 
Lutton, R.J. (USAE Waterways Experiment Station, Vicksburg, 
MS). pp 3C2.1-3C2.7 of Energy resources and excavation technol- 
ogy. Wang, F.D.; Clark, G.B. (eds.). Golden, CO; Colorado School 
of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

The distribution of peak particle velocity from construction 
blasting appears to be approximately log-normal so that the probabil- 
ities of exceeding specified levels should be approximately predict- 
able. Separate models of V/sub max/ distribution are presented for 
presplit (confined) and delayed shots. The preferred scaling factor 
operating on charge weight per delay isn = 1/3. 


41357 Mechanism of chip formation in spark drilling of uncon- 
fined rocks. Friedman, M. (Texas A and M Univ., College Station); 
Newsom, M.M. pp 4A2.1-4A2.6 of Energy resources and excavation 
technology. Wang, F.D.; Clark, G.B. (eds.). Golden, CO; Colorado 
School of Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

This work is based on study of Indiana Limestone, Berea 
Sandstone, Charcoal Granodiorite, a quartz diorite, and a granite, 
spark-drilled, unconfined, with a single-electrode bit (2 to 5 pulses/ 
min, 150 joules/pulse). The limestone, sandstone, and diorite were 
drilled also with a four-pair electrode bit (600 pulses/min, 900 
joules/pulse). Chips are produced primarily by the intersection of 
three sets of brittle fractures. Cone-fractures (also known as radial 
fractures) occur along the surfaces of downward-opening nested 
cones (about 60° apical angle) with axes congruent with the hole 
axis. These fractures dip away from the lower end of the hole axis at 
a constant angle (approximately 60°), i.c., they do not fan; are as 
much as 11 to 16 cm long; decrease in density away from the hole- 
bottom; and are tensile fractures formed along trajectories of the 
greatest principal compressive stress resulting from the compres- 
sional wave. The orientation of the cone-fractures is direct evidence 
of the shape of the compressive stress wave in the rock. Here the 
shape is that an axially symmetric sharp punch with its faces inclined 
at a constant angle of 60° to the hole axis. Spall-fractures are 
oriented essentially parallel to and occur within a few cm of the 
bottom of the drill hole. They also are tensile fractures produced by 
tensile stresses parallel to the hole axis that arise upon relaxation 
after passage of the compressional wave. High-angle-fractures are 
inclined up to 40° and dip toward the lower end of the hole axis. 
Except in the sandstone, all three fracture types are transgranular, 
and only locally are their paths influenced by grain boundaries, 
cleavages, or preexisting microfractures. 


41358 Fire detection system for mines. van der Walt, N.T.; Bout, 
B.J.; Anderson, Q.S.; Newington, T.J. (Anglo American Co 
South Africa, Johannesburg). pp III2.1-III2.11 of 16th international 
conference on coal mine safety research. Preprints. Brinkley, R.F.; 
Tole, D.M. (eds.). Pittsburgh; Bureau of Mines ({nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Underground fires are a major hazard in South African mines 
because of the large amount of timber that is used for roof support. 
Not only is there danger to life, but the cost of damage and loss of 
production has often exceeded a million dollars for a single incident. 
During 1974 there were 104 fires in mines that are members of the 
Rescue Training Station of the Chamber of Mines of South Africa. 
Most of these mines are gold or other metalliferous mines. The early 
detection of fires and their location has been the subject of investiga- 
tions by the Electronics Laboratory of the Anglo American Corpo- 
ration of South Africa. This is in addition to the great deal of 
research that is being done in South Africa on the prevention of 
mine fires and fire fighting. This paper describes the fire detection 
system that has been developed by the Anglo American Electronics 
Laboratory and which is already in use in many mines in South 
Africa. Two systems are described, one being a combustion-particle 
(ionization) detector, and the other a gas detector. 


41359 Possibilities of realizing substantial savings on power in 
cooling deep mines. Nagy, S.; Pucher, J. (Mining Research Inst., 
Budapest). pp VI6.1-V16.13 of 16th international conference on coal 
mine safety research. Preprints. Brinkley, R.F.; Tole, D.M. (eds.). 
Pittsburgh; Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 
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The Pelton turbine recuperation system is used for mine 
cooling up to a depth of about 700 m while, in the mines deeper than 
700 m, the high pressure heat exchanger or underground cooling 
tower system is considered economical and used in most cases. The 
different systems are described in detail. 


41360 Contribution to the safety to firedamp on nonexplosion- 
proof vehicles used in potash mines of the German Democratic Repub- 
lic. Hempel, D.; Haisler, K.; Heesen, W. (Inst. for Mine Safety, 
Leipzig). pp VIII6.1-VI1I6.18 of 16th international conference on 

mine safety research. Preprints, full supplement. Brinkley, R.F.; 
Tole, D.M. (eds.). Pittsburgh; Bureau of Mines ({nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Based on the possible amounts of gas released by different 
forms of gas emissions in gassy potash mines of the German Demo- 
cratic Republic, conditions were developed for the use of nonexplo- 
sionproof diesel vehicles for face haulage giving special considera- 
tion to the hazard of drilling into feeders. For panels where the 
possibility of drilling into violent, prolonged feeders with expansion 
of explosive gas mixtures throughout the entire block must be taken 
into account, a gas monitoring system based on acoustic principles 
was developed which, thanks to its short response time, provides 
early warning and shutoff of nonexplosionproof vehicles. The intro- 
duction of this device makes it possible to conduct drilling and 
haulage operations simultaneously in a block, even in highly gassy 
mines. For nonexplosionproof roof bolters, a feeder deflector system 
was developed which, under certain conditions, can prevent the 
formation of explosive mixtures in the vicinity of the roof bolter. 


MARINE ENGINEERING 
REFER ALSO TO CITATION(S) 39074, 39075, 39076, 39077, 39147 


41361 Bottom-supported vessel for performing subaqueous oper- 
ations and method of placing a bottom-supported vessel in position for 
performing subaqueous operations. Edling, P.R.; Reusswig, G.H. (to 
a Co.). US Patent 4,080,796. 28 Mar 1978. Filed date 30 Apr 
1976. 8p. 

A bottom-supported vessel is disclosed from which suba- 
queous operations may be performed. The vessel includes a platform 
and a mat, both of which are configured to permit the platform to 
nest within the mat while the vessel is floating. The mat is submers- 
ible and is adapted to be buried into the soil beneath the ocean floor 
to provide support for the platform. Legs extend from the mat to the 
platform and support the platform when the mat is buried. A method 
of placing a bottom-supported vessel in position for performing 
subaqueous operations. 


POLLUTION CONTROL EQUIPMENT 


REFER ALSO TO CITATION(S) 38812, 39005, 40074, 40078, 
40079, 40080, 40902, 40903, 40904, 41012 


41362 (AD-A—046646) A study of gas solid reactions and air 
pollution detectors. Final report 1 Mar 74—30 Aug 77. Guilbault, 
G.G. (New Orleans Univ., La. (USA). Dept. of Chemistry). 31 Oct 
1977. 12p. NTIS PC A02/MF AOl. 

A basic research study was made for specific adsorbents 
which could be used for the detection of various air pollutants. The 
most promising adsorbents for various compounds were placed as 
coatings on a piezoelectric crystal detector, and the device was 
evaluated as a possible detector for the identification and analysis of 
these compounds. The nature of the basic reaction of the chemical 
compounds (solids) with these pollutants was studied using infrared 
spectroscopy and oscillating crystals, and the interaction parameters 
were studied. Quadrol and triethanolamine were good adsorbents for 
SO:; Co-isonitrolo benzoyl acetone provided an excellent coating for 
organophosphorus compounds; ascorbic acid - AgNOs was used for 
assay Of NHs, as were Ucon-75-H-90,000 and -Ucon-LB-300X, 
which were excellent for NHs and NOx; latex and nujol with trans- 
IrC1(CO)(PPhs)2 were good coatings for aromatic hydrocarbons; an 
acetone extract of a CC,, soot was excellent for the detection of 
H2S; and HC, was detected using trimethylamine. 


41363 Regenerative process for flue gas desulfurization. 

Chalmers, F.S. (to Arthur G. McKee and Co.). US Patent 4,083,944. 
11 Apr 1978. Filed date 17 Dec 1976. 16p. 

A continuous process is disclosed for removing sulfur dioxide 

oo stack gases or other gaseous effluents without prior gas clean- 

= or dust removal and for converting the sulfur values to industri- 

ally useable elemental sulfur. The uncleaned gaseous effluent is 
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scrubbed using a buffered absorbent to absorb the SO2 and remove 
particulate material, and the undissolved particulate material is re- 
moved from the scrubbing liquor as by filtration. The scrubbing 
liquor is then contacted with sulfide ion to form elemental sulfur 
while regenerating the absorbent in the liquor. Most of the liquor is 
separated from the precipitated sulfur and solid impurities, and the 
remaining material is heated to permit gravity separation of molten 
sulfur, scrubbing liquor and impurities. The separated scrubbing 
liquor is recycled for the scrubbing steps. The process is particularly 
advantageous when employing a sulfide ion source, such as sodium 
bisulfide or the like, to precipitate elemental sulfur. The NaHS 
solution is regenerated, for example by treating a portion of the 
scrubber effluent with calcium sulfide. 


41364 Process and apparatus for removing undesirable gases from 
flue gases. Noack, R. (to Deutsche Babcock AG). US Patent 
4,083,701. 11 Apr 1978. Priority date 9 Oct 1975, German, Federal 
Republic of (F.R. Germany). 6p. 

A method is described for removing by adsorption undesira- 
ble components such as sulfur dioxide, from waste gases, particularly 
flue gas. Activated carbon is located between two perforated walls. 
The flue gas to be cleaned, traverses the activated carbon. During 
shutdown or lowload operation of the plant, the flue gas is already 
cleaned in the adsorber or still remaining in the associated apparatus 
section, are fed back and are passed once more through the activated 
carbon. The fed-back flue gases may be cooled before being passed 
once more through the activated carbon. An inert gas at a pressure 
substantially above atmospheric may be injected in the adsorber 
installation. The temperature and/or the oxygen content of the fed- 
back flue gas is monitored. The activated carbon fill is divided by 
heat-insulated partitions into individual sections which are charged 
separately with fed-back flue gas. 


41365 Removal of SO, from gases. Chlanda, F.P.; Nagasubra- 
manian, K.; Liu, K.J. (to Allied Chemical Corp.). US Patent 
4,082,835. 4 Apr 1978. Filed date 27 Jun 1975. 14p. 

Sulfur dioxide is separated from an aqueous solution contain- 
ing the same by subjecting the stream to electrodialytic water 
splitting. In particular a novel method for removing SO2 from dilute 
gas streams by means of alkaline solution scrubbing, regeneration of 
the scrubbing solution and liberation of concentrated SO2 effected 
by means of a two-compartment membrane water splitter is pro- 
vided. Optionally, waste sulfate produced in the process may be 
converted to sulfuric acid in a separate membrane water splitter or 
otherwise processed by conventional means. 


41366 Emission control system. Fremont, H.A.; Hedrick, E.F. 
(to Champion International Corp.). US Patent 4,080,174. 21 Mar 
1978. Filed date 1 Mar 1977. 8p. 

An emission control system and a method of treating a 
gaseous effluent from a veneer dryer prior to venting to the atmo- 
sphere is described. The system comprises means for temperature 
adjustment, flow control, and catalytic oxidation of the effluent. 


41367 Gas scrubbing in a waste incineration plant. Wasser, Luft 
Betr.; 21: No. 12, 653(Dec 1977). (In German). 


41368 Anti-pollution device for incinerators and the like. 
Cleman, C.F.; Gilligan, D.E. US Patent 4,017,280. 12 Apr 1977. 
Filed date 14 Mar 1975. 6p. 

A pollution control device is described that has a tank pro- 
vided with an inlet and an outlet arranged for passing a gaseous 
medium to be cleaned into the tank and through a bath of washing 
solution held in the tank. A blower unit, mounted outside of the 
tank, forces the gaseous medium through the bath. A line connecting 
the blower unit to the bath passes a quantity of washing solution 
through the blower unit for cooling the unit. Baffles are arranged 
partially immersed in the bath in the tank for creating a large surface 
across the gaseous flow and facilitating separation of particulate 
matter from the medium being cleaned. The baffles are advanta- 
geously in the form of a plurality of cylinders each constructed from 
a mesh material and tiered in one or more substantially vertical 
channels arranged within the tank. 


41369 Process for reducing the total sulfur content of Claus off- 
gases. Singleton, D.M. (to Shell Development Co.). US Patent 
4,012,486. 15 Mar 1977. Filed date 2 Jul 1975. 8p. 

The sulfur content of off-gases from processes such as the 
Claus process is treated by catalytically oxidizing the sulfur com- 
pounds to sulfur dioxide. By use of specific catalytic materials, low 
temperatures of reaction and minimal SO; formation are achieved. 


41370 Process for the removal of hydrogen sulfide from gaseous 
streams by catalytic oxidation of hydrogen sulfide to sulfur while 
inhibiting the formation of sulfur oxides. Meuly, W.C. (to Rhodia, 
Inc.). US Patent 4,009,251. 22 Feb 1977. Filed date 13 Feb 1975. 16p. 

A process is provided for removing hydrogen sulfide and 
alkyl mercaptans from gaseous streams. The hydrogen sulfide is 
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oxidized catalytically to sulfur, substantially without formation of 
sulfur oxides, in the presence of a metal chelate catalyst solution and 
a soluble alkali metal or alkaline earth metal or ammonium or amine 
salt of an acid having a pK within the range from abovt 1.2 to about 
6. The alkyl mercaptans are oxidized to dialkyl disulfides under the 
same conditions. 


41371 Method and apparatus for purifying blister furnace efflu- 
ent. Koenig, R.A. (to John Zink Co.). US Patent 4,009,240. 22 Feb 
1977. Filed date 18 Jun 1975. 8p. 

A purifier for handling the high temperature effluent from a 
blister copper furnace, which includes solid particles in the range 
from 600 microns, or greater, down to a few microns, which 
contains oxidizable material, and which is at a high temperature, in 
the range of 2100° to 2400°F is described. The effluent from the 
blister furnace goes first to a settling chamber where the very large 
particles are caused to settle out by reducing the velocity of the 
effluent gas. The effluent then goes to a precooler tower which is an 
adiabatic humidifier, where the temperature is reduced to the neigh- 
borhood of 1200°F by injecting an air-driven water atomizer spray. 
The effluent then goes to an oxidation tower where the combustibles 
are oxidized, at lower than flame temperature, by injecting air and 
recycled gas. The effluent then goes to a conditioning tower which 
is a second adiabatic humidifier to further cool the gases to the 
neighborhood of 450°F. From here they may go to a waste heat 
boiler or to a baghouse or other solid particle collector, and then to 
the stack. 


41372 Process for removing nitrogen oxides and sulfur dioxide 
from effluent gases. Machi, S.; Kawamura, K.; Aoki, S.; Kawakami, 
W.; Hashimoto, S. (to Ebara Manufacturing Co., Ltd.). US Patent 
4,004,995. 25 Jan 1977. Priority date 3 Mar 1973, Japan. 12p. 

Removal of gaseous pollutants such as nitrogen oxides and 
sulfur dioxide from effluent gases can be carried out advantageously 
from an industrial viewpoint by effecting irradiation of said gases 
under specifically selected conditions. High dose rate electron beam 
irradiation at a dose rate in the region of 10° rad/sec or higher is, 
unexpectedly, remarkably effective and efficient for said purpose. 
Irradiation under increased pressure is also preferable. Wash of gases 
after irradiation or effecting irradiation in the presence of water 
vapor is effective especially for the removal of nitrogen oxides. 
Further, by carrying out the process in two-steps in which nitrogen 
oxides are removed from such gases almost completely by irradiation 
with the minimum dose electron beams before sulfur dioxide is 
removed from the thus treated gases by conventional desulfurization 
means, the process can be carried out very economically. Thus, it 
has become industrially feasible to treat the effluent gases with 
irradiation, for the removal of nitrogen oxides and sulfur dioxide 
before releasing them into the atmosphere. 


41373 Method to remove NO, from a NO»-containing exhaust 
gas. Kaneko, H.; Fujii, T.; Tanabe, E.; Kawasaki, N.; Shiraki, K.; 
Yasuda, M. (to Mitsui Petrochemical Industries Ltd.). 
German(FRG) Patent 2,625,005/A/. 23 Dec 1976. 27p. (In German). 

The invention deals with a method to remove nitrogen diox- 
ide from combustion exhaust gases. A wet method is concerned here 
in which the nitrogen dioxide is absorbed by an aqueous solution 
containing sulphite or brisulphite ions at a pH value of 3 to 7 (stage 
1). Alkali, alkali earth metals and/or ammonium ions are used as 
cations. The method is characterized in that the nitrogen dioxide is 
reacted to sulphamine acids in the first stage, which are hydrolised in 
a second stage at a pH value of 2 to 4 and at 160°C to ammonium 
sulphate and ammonium bisulphate. This means that other com- 
pounds arise from the nitrogen dioxide simply and cheaply without 
the occurence of secondary impurities. Modified methods are given 
should the waste gas contain nitrogen monoxide and/or sulphur 
dioxide besides the nitrogen dioxide. 


41374 Method to separate nitrogen oxides and to simultaneously 
separate nitrogen oxides and sulphur oxides from waste gases. Senjo, 
T.; Kobayashi, M. (to to Fuji Kasui Engineering Co., Ltd.). 
German(FRG) Patent 2,619,145/A/. 25 Nov 1976. 32p. (In 
German). 

A method is described in which nitrogen oxides or nitrogen 
oxides together with sulphur oxides may be removed from all kinds 
of waste gases. The method is characterized in that the nitrogen 
oxides are first oxidized by an oxidizing agent such as chlorine 
dioxide or ozone. The waste gas is then washed with an aqueous 
suspension in a second stage. The latter, having a pH value of at least 
4.5, contains an alkali or alkaline earth metal sulphite, thiourea and/ 
or thiosulfate and copper or iron ions. In these washings, 90% or 
more of the nitrogen oxides are reduced to nitrogen and thus 
removed from the waste gases. Should sulphur oxides be present as 
well as nitrogen oxides, then the method is somewhat varied so that 
correspondingly less sulphite is added to the washing suspension. 
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41375 Single- or multi-chamber filter for cleaning gases contain- 
ing dust. Seidel, G. German(FRG) Patent 1,782,057/C/. 18 Nov 
1976. 8p. (In German). 

In this single- or multi-chamber filter construction for clean- 
ing gases containing dust, the filter cells are arranged movably in an 
upright position inside the housing. The filter cells can be removed 
for cleaning by vibration, via a linkage which grips the narrow side 
of the filter cell, to which a vibrator is fixed. The vibrator is only 
connected to the linkage, not to the filter housing, and the fulcrum 
of the filter cells is at their center of gravity, so that the vibrator and 
filter cell form a freely vibrating system inside the filter housing. 
This reduces the required exciting forces; the housing construction is 
easier than with other filter systems, and the filter does not have to 
be fixed to antivibration mountings. 


41376 Method for cooling flue gas in waste combustion plants 
without using heat, particularly for refuse and equipment to carry out 
this method. Jaccoud, P. (to Von Roll A.G. ). German(FRG) Patent 
2,612,796/A/. 11 Nov 1976. 15p. (In German). 

In order to cool flue gas, secondary air is introduced above 
the combustion grid of the waste gas combustion plant. This is 
sprayed into the firing space together with a controllable amount of 
water uniformly dispersed. The mixing nozzles required essentially 
consist of a nozzle pipe for the secondary air and a pipe coaxially 
arranged in the former for water. The flue gas is thus cooled by at 
least 630°C before it is fed into the actual flue gas cooler. The water 
thaw point is increased to over 45°C whereby the separation effi- 
ciency of the electric filter used for the removal of dust from the gas 
is increased. The effective waste gas volume is considerably reduced 
which enables an optimum operation of the flue gas cooler and 
electric filter. 


41377 Method to remove the dust from combustion waste gases. 
Shiga, S.; Katsumata, T.; Okamoto, Y.; Nakata, T. (to Sumitomo 
Chemical Co. Ltd.). German(FRG) Patent 2,617,491/A/. 4 Nov 
1976. 9p. (In German). 

The separation of dust from combustion gases, particularly 
those from combustion of heavy oils, is based here on an adsorption 
of the dust particles in the pores of a solid. The combustion gases, 
which can possibly be pre-wasted with a multicyclone, are passed 
through a solid bed filled with spherical, cylindrical or ring-shaped 
particles consisting preferably of aluminium oxide, silicon oxide, 
titanium oxide or their mixtures. The solid bed particle have a 
diameter of at least 1-15 mm, pores of preferably 10,000 A and a pore 
volume of at least 0.1 cm*/g in the pore diameter region of 100 A to 
70,000 A. The dust is removed with at least two solid beds connect- 
ed in parallel. 


41378 Particle charging device and an electric dust collecting 
apparatus. Masuda, S. US Patent 3,973,933. 10 Aug 1976. Priority 
date 14 Aug 1973, Japan. 14p. 

A particle charging device is described in which discharge 
electrodes and opposite electrodes are disposed in an opposed rela- 
tionship, third electrodes being provided in the proximity of each 
discharge electrode, and there are provided a high voltage source 
for applying a periodically varying high voltage between the dis- 
charge electrodes and the third electrodes, a dc voltage source for 
applying a dc bias voltage between the above described electrodes, 
and a dc high voltage source for applying a dc high voltage between 
the third electrodes and the opposite electrodes, whereby during the 
periods when the periodically varying high voltage is not applied 
between the discharge electrodes and the third electrodes, dc corona 
discharge originating from said discharge electrodes may be always 
suppressed. Also an electric dust collecting apparatus making use of 
the particle charging device is described. 


41379 Abatement of high concentrations of acid gas emissions. 
Teller, A.J. (to Teller Environmental Systems, Inc.). US Patent 
3,969,482. 13 Jul 1976. Filed date 25 Apr 1974. 16p. 

A process is disclosed for the large-scale abatement of acid 
gases in hot industrial effluent gas streams. In a first stage, the 
proportion of acid gases in a hot gas stream containing a relatively 
high initial concentration of acid gases is substantially reduced by 
contacting the gas stream with an aqueous solution or slurry of a 
basic material capable of reacting: with the acid gases under such 
conditions that a dry salt is left as the reaction product. In subse- 
quent steps, particulate material and residual acid gases are removed 
from the gas stream either: (1) by introducing into the gas stream a 
particulate material capable of sorbing acid gases followed by a 
particulate removal step; or, (2) by using a wet scrubber. 


41380 Method of processing of waste gases. Kalach, V.S.; Burla- 
kova, L.I. US Patent 3,966,877. 29 Jun 1976. Filed date 11 Sep 1974. 
10p. 

A method is described of processing of waste gases contain- 
ing hydrogen fluoride and silicon tetrafluoride or hydrogen fluoride, 
silicon tetrafluoride and sulfur dioxide by absorption of hydrogen 
fluoride and silicon tetrafluoride or hydrogen fluoride, silicon tetra- 
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fluoride and sulfur dioxide from waste gases by water solutions 
containing ammonium compounds such as ammonium carbonate, 
ammonium bicarbonate and ammonium fluoride. In addition to these 
ammonium compounds the absorption solutions contain sodium flu- 
oride and ammonia. The absorption process produces a water solu- 
tion containing ammonium fluoride and the precipitate of sodium 
fluosilicate. This solution is treated with sodium carbonate after 
which the precipitate of sodium fluoride is separated from the 
solution and the latter is delivered for absorption. 


Oxidation process for improving the environmental quality 
of water containing sulfur and/or inorganic sub-six-sulfur-containing 
impurities. Dardenne-Ankringa, W. Jr. (to Chevron Research Co.). 
US Patent 3,963,611. 15 Jun 1976. Filed date 4 Mar 1975. 12p. 

A method is disclosed wherein a water stream is improved by 
oxidizing sulfur and/or the sulfur content of sub-six-sulfur-containing 
impurities in the stream to sulfate. In the method, the stream is 
contacted with molecular oxygen under particular conditions which 
include an elevated temperature, a substantial oxygen gas partial 
pressure, a pH of at least 9.6 and the substantial absence of a heavy 
metal oxidation catalyst. For each gram atom of sub-six sulfur, the 
contact mixture must contain at least one equivalent of a strong 
inorganic base such as sodium hydroxide. 


POWER CYCLES 


41382 Regenerative heat engine. von Seld, H.A.P. 
German(FRG) Patent 2,342,103/A/. 20 Mar 1975. 21p. (In German). 

The hot gas engine proposed is to approximate to an ideal 
circuit for heat engines by realising the Ericsson process. Compared 
with well known engines, where the working medium oscillates 
between two spaces, the losses arising from this are to be avoided by 
a circuit of the working medium. Several compressor pistons work- 
ing with phase displacement press the working medium, e.g. air or 
CO:2, via self acting valves into a high pressure receiver. The outlet 
pressure is 35 to 50 bar according to the design, and the final 
pressure is 85 to a maximum of 160 bar. From there the working 
medium passes through the following in sequence: A heat exchanger, 
a storage mass in the space heated by the fuel, an inlet and outlet 
valve controlled by cams from several expansion cylinders, the heat 
exchanger in counterflow, a cooler and a low pressure space. From 
there it is sucked via self acting inlet valves by one of the compres- 
sor pistons which closes the circuit. Control and regulation require 
certain provisions: The control shafts with tapered cams are movable 
axially, the transmission ratio between the piston shafts of the 
compression and expansion cylinder is adjustable, by-passes are 
required between the high pressure and low pressure side, a small 
compressor with filter and catalyser acts to replace leakage from the 
combustion waste gas operating with CO2. A high efficiency (theo- 
retically up to 78%) should justify the expense. 


STIRLING 


41383 Stirling cycle thermal devices. Cooke-Yarborough, E.H. 
(to United Kingdom Atomic Energy Authority). US Patent 
4,077,216. 7 Mar 1978. Priority date 27 Aug 1975, United Kingdom 
of Great Britain and Northern Ireland (UK). 12p. 

A multi-cylinder Stirling cycle thermal device is provided 
having free floating piston members arranged without a solid mecha- 
nism connected to the piston members to derive power therefrom. 
The piston members are free to oscillate in the cylinders and define 
variable volume heat-absorbing and heat-rejecting chambers therein. 
Heat is arranged to be supplied to some of the heat-absorbing 
chambers so that the device functions as a Stirling cycle heat engine 
driving a Stirling cycle heat pump, heat being collected from all the 
heat-rejecting chambers to provide a heat input for a heating system. 
A reciprocating power output may also be provided by a device 
responsive to pressure changes in the working gas. 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 40977, 41868 


41384 (COO— 1265-190, pp 179-190) Improvements in the accel- 
erator and auxiliary equipment. Dec 1977. 

In Annual report 1977. 

Operation of the accelerator over this period is reviewed. 
Data acquisition and computer facilities are described, along with a 
recently installed triton source. A position sensitive heavy-ion 
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counter for use in the focal plane of an Enge split-pole spectrograph 
is discussed; operation and performance of the counter are consid- 
ered. 4 figures. (RWR) 


41385 (FERMILAB—78/2) Fermilab National Accelerator lab- 
oratory monthly report, Feburary 1978. Cole, F.T.; Donaldson, R. 
(eds.). (Fermi National Accelerator Lab., Batavia, Ill. (USA)). 1978. 
Contract EY-76-C-02-3000. 35p. Dep. NTIS, PC A03/MF AOl. 

A summary is given of operations and experimental work at 
the Fermilab Accelerator. The entire year’s activities for 1977 are 
briefly reviewed, and facility utilization, operations history research 
activities, and beam utilization by various experiments are discussed 
for January 1978. Recent research proposals are given. (PMA) 


41386 (FERMILAB—78/4) Fermi National Accelerator Labo- 
ratory monthly report, April 1978. Cole, F.T. (ed.). (Fermi National 
Accelerator Lab., Batavia, Ill. (USA)). 1978. Contract EY-76-C-02- 
3000. 28p. Dep. NTIS, PC A03/MF AO1. 

A summary is given of the recent research and operations at 
the Fermilab Accelerator. Topics discussed include: (1) H™ injection; 
(2) antiproton-proton collision workshop; (3) operations during 
March, 1978; (4) beam utilization by experiment during March, 1978; 
(5) facility utilization summary for March, 1978; and (6) a situation 
report for April, 1978. (PMA) 


41387 (LA—7156-PR) Intense Neutron Source Faciility. Pro- 
gress report, October 1—December 31, 1977. Brown, M.C. (comp.). 
(Los Alamos Scientific Lab., N.Mex. (USA)). Mar 1978. Contract 
W-7405-ENG-36. 59p. Dep. NTIS, PC A04/MF AOl1. 

Tests on the effect of the ion beam on the jet target indicate 
that a predictable and manageable amount of heat is deposited in the 
jet target. The current will be increased at the Beam-on-Target 
prototype to 300 mA by next summer. Construction funds for the 
Intense Neutron Source facility have now been released, the Title II 
efforts on the facility are proceeding. 


41388 (TID—28243) Observation of superdense megavolt ion 
beams in a long-pulse magnetically insulated diode. Luckhardt, S.C.; 
Fleischmann, H.H.; Kribel, R.E. (Cornell Univ., Ithaca, N.Y. (USA). 
School of Applied and Engineering Physics; James Madison Univ., 
Harrisonburg, Va. (USA). Dept. of Physics). Dec 1977. Contract 
EY-76-S-02-2319. 15p. Dep. NTIS, PC A02/MF AO1. 

In microsecond-megavolt-pulse experiments with a magneti- 
cally insulated diode, high-energy ion beam densities of up to 300 A/ 
cm* were obtained which are superdense (i.e. above the Child- 
Langmuir limit) by an order of magnitude. Ion pulse durations of up 
to 1 psec resulted in large time-integrated ion yields: up to 120 
pAsec/cm? (75 pAsec/cm? of protons) per pulse which may be 
sufficient for the generation of field-reversing ion rings. Using con- 
ducting anodes, megavolt insulation times in the microsecond range 
were observed for gap spacings of 1.2 to 1.7 cm. 


41389 (UCRL—52000-78-3, pp 16-25) RTNS: tool for studying 
neutron damage. Mar 1978. 

In Energy and technology review. 

The high fluxes of 14-MeV neutrons produced by fusion 
reactors cause materials damage problems that affect reactor feasibil- 
ity, economics, and safety. Although a body of neutron damage data 
has been developed in the fission reactor program, still more infor- 
mation is needed to guide materials selection for the first demonstra- 
tion fusion reactor. Damage processes induced by 14-MeV neutrons 
have been studied for approximately four years at LLL’s RTNS-I 
(Rotating Target Neutron Source). The RTNS-I is the most intense 
14-MeV neutron source in the world, producing 6 x 10'* 14-MeV 
neutrons per second. By extrapolating the technology of this source, 
a facility was designed with two new neutron sources (RTNS-II) to 
produce 4 x 10'* neutrons per second. Construction of these sources 
and the research facility that houses them is nearing completion. The 
new facility will be operated by LLL as a national center for fusion 
reactor materials research. 


41390 Laser accelerators. Willis, W.J. (CERN, Geneva). pp 
991-997 of Laser interaction and related plasma phenomena. Volume 
4B. Schwarz, H.J.; Hora, H. (eds.). New York; Plenum Publishing 
Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

A brief discussion is given on the feasibility of using lasers to 
accelerate particle beams. A rough theory of operation is developed, 
and numerical results are obtained for an example equivalent to the 
Fermilab Accelerator. (PMA) 


AUXILIARIES AND COMPONENTS 


41391 Splitting of the ZGS polarized proton beam to two beams 
utilizing a common front stage. Colton, E.; Moffett, D.R. (Argonne 
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National Lab., Ill. (USA)). Nucl. Instrum. Methods; 146: No. 3, 593- 
595(1 Nov 1977). 

A septum magnet produced a double source for a beam 
transport. At the first image, another septum magnet allowed the 
two beams to enter separate transports for two different experiments. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 


41392 (ANL-HEP-PR—77-88) Polarized target with dilution re- 
frigerator: why and how. Masaike, A. (Argonne National Lab., Il. 
(USA)). Sep 1977. Contract W-31-109-ENG-38. 3lp. Dep. NTIS, 
PC A03/MF AOl1. 

Polarized targets using dilution refrigerators have several 
advantages over targets of He* cryostats for some polarization 
experiments. One of the advantages is in the long nuclear spin lattice 
relaxation time in quite low temperatures. It permits holding the 
target polarization in a magnetic field different from the polarizing 
field. Another merit is in the fact that one can obtain higher 
polarization in a dilution refrigerator than in a He* cryostat, especial- 
ly in the case of deuterons. These facts suggest various applications 
of the target with a dilution refrigerator, such as a spin-frozen target 
for spin-rotation parameter measurements, a target for spin effects in 
inelastic scattering, high polarized deuteron target, and so on. Fur- 
thermore, one can hopefully make a highly polarized HD target with 
further improvements of the dilution refrigerator. The possibility of 
the solid hydrogen polarization is also discussed. Finally, the princi- 
ple of the dilution refrigerator and the special features of the 
refrigerator for the polarized target are briefly described. 7 figures. 


41393 (ANL-HEP-PR—78-05) A polarized beam for the M-3 
line. Underwood, D.; Colton, E.; Halpern, H. . (Argonne National 
Lab., Ill. (USA)). 31 Jan 1978. Contract W-31-109-ENG-38. 59p. 
NTIS, MF AOl. 

Portions of document are illegible. 

A beamline is proposed for polarized protons to be built in the 
M-3 line of the Meson Laboratory utilizing lambda decays. This 
beamline would provide a clean source of polarized protons or an 
enriched beam of antiprotons or polarized antiprotons. 


41394 (ANL-HEP-PR—78-06) Polarized proton target-III. Op- 
erations manual, revision B. Hill, D.; Moretti, A.; Onesto, F.; Rynes, 
P. (Argonne National Lab., Ill. (USA)). Jan 1978. Contract W-31- 
109-ENG-38. 114p. Dep. NTIS, PC A06/MF AO1. 

The manual presented contains certain standard operating 
procedures for the vacuum, cryogenic, and electronic systems of 
PPT-III. In total, these systems comprise the following major divi- 
sions: (1) the target cryostat; (2) the ‘He pumping system; (3) the 
He pumping system; (4) the remote monitors and controls; (5) the 
microwave system; (6) the magnet and power supply; (7) the com- 
puterized polarization monitor; (8) the *He liquefier and gas recov- 
ery system; and (9) miscellaneous auxiliary equipment. 


41395 (LA-UR—78-1196) Hardware control system using modu- 
lar software under RSX-11D. Kittell, R.S.; Helland, J.A. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract W-7405- 
ENG-36. 7p. (CONF-780441—1). Dep. NTIS, PC A02/MF AOI1. 

From Digital Equipment Computer Users Society; Chicago, 
IL, USA (24 Apr 1978). 

A modular software system used to control extensive hard- 
ware is described. The development, operation, and experience with 
this software are discussed. Included are the methods employed to 
implement this system while taking advantage of the Real-Time 
features of RSX-11D. Comparisons are made between this system 
and an earlier nonmoduiar system. The controlled hardware includes 
magnet power supplies, stepping motors, DVM’s, and multiplexors, 
and is interfaced through CAMAC. 4 figures. 


STORAGE RINGS 


41396 (TID—28316) Further parametric studies of the accelera- 
tor system for heavy ion fusion: addendum. Teng, L.C. (Fermi Na- 
tional Accelerator Lab., Batavia, Ill. (USA)). 31 Jan 1978. Contract 
EY-76-C-02-3000. 16p. Dep. NTIS, PC A02/MF AO1. 

A method is presented for calculating rf system parameters 
for beam injection from a linac into a storage ring. A numerical 
example is given for a specified total power on target, total energy 
on target, specific energy deposition in target, and target radius. 


(PMA) 


INSTRUMENTATION 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 
REFER ALSO TO CITATION(S) 41664 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 40302, 41481 


41397 (ANL—77-65(Pt.2), pp 21-27) Evaluation of LR-115 cel- 
lulose nitrate film for use in bone autoradiography. Harris, M.J.; 
Schlenker, R.A. 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

An evaluation of Kodak LR-115 cellulose nitrate (CN) film 
for alpha autoradiography of radium-burdened bone was undertaken. 
Comparison of the registration efficiency between a plaster of Paris 
radiator and bone samples on NTA nuclear track emulsion and on 
the CN film is presented. CN film was observed to record as etched- 
through holes 11 percent and as tracks only 32 percent of the events 
detected by NTA emulsion. Potential advantages and disadvantages 
of using CN film in microdosimetry and for adapting it to automated 
analysis are discussed. 


41398 (ANL—77-65(Pt.2), pp 101) Alpha counting chamber for 
use with surface barrier detectors. Larsen, R.P.; Selman, R.F. 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

An alpha counting chamber has been built and tested that 
incorporates such desirable features as a method for introducing and 
positioning the planchets at a high and reproducible geometry, a 
system for both mounting the detector conveniently and protecting 
it against contamination and physical damage, and the use of vacuum 
seals that are completely dependable. 


41399 (BDX—613-1811(Rev.)) Telemetry test methods. Final 
report. Bowers, J.L.; Bullard, D.L.; Schelp, T.R. (Bendix Corp., 
Kansas City, Mo. (USA)). Apr 1978. Contract EY-76-C-04-0613. 
36p. Dep. NTIS, PC A03/MF AO1. 

A flexible test system is studied and proposed to provide an 
extensive evaluation and testing capability for telemetry products. A 
distributed computer controlled, modular unit test system using 
Computer Automated Measurement and Control (CAMAC) stand- 
ard hardware and compatible software is selected because of its 
flexibility of application and long term cost effectiveness. 


41400 Streak camera measurement of subnanosecond plastic scin- 
tillator properties. Cheng, J.C.; Tirsell, K.G.; Tripp, G.R.; Lent, 
E.M.; Lerche, R.A. (Lawrence Livermore Laboratory, University of 
California, Livermore, California 94550). Rev. Sci. Instrum.; 49: No. 
5, 650-653(May 1978). 

A streak camera technique with temporal resolution of 20 ps 
has been used to measure the fluorescence properties of several 
subnanosecond plastic scintillators. The method employs a vacuum 
light pipe coupled to an optical streak camera. The scintillators are 
excited by a 200-ps x-ray pulse generated by a 1.06-um Nd:YAG 
laser focused onto an iron target. The time history of the low- 
energy x-ray pulse is measured with an x-ray streak camera. Results 
are given for NEIll plastic scintillators doped with benzophenone or 
acetophenone, for PVT doped with butyl-PBD, and for a ZnO 
phosphor doped with Ga. 


41401 Fission rate measurements with the Makrofol solid-state 
track recorder. Azimi-Garakani, D. (Univ. of Tehran); Williams, J.G. 
Nucl. Technol.; 36: No. 3, 368-378(Dec 1977). 

Fission rates have been experimentally determined in the 
NISUS standard fast assembly, installed on the University of 
London Reactor CONSORT, with a Makrofol solid-state track 
recorder (SSTR). The results are compared with fission chamber 
measurements. The fission tracks were counted by the Quantimet 
720. The optical efficiency of the Makrofol SSTR was found to be 
(94.6 +- 0.7)% for thin deposits. The measurements of 7°*U/25U 
fission ration with SSTR showed a discrepancy of approximately 
3% compared with those of the fission chamber. 


41402 Radon and thoron dosimetry by plastic solid state nuclear 
track detectors. Khan, H.A.; Akber, R.A.; Bukhari, K.M.; Saddaru- 
din, A. (Pakistan Inst. of Nuclear Science and Technology, Rawal- 
pindi). Nucl. Instrum. Methods; 147: No. 1, 125-132(15 Nov 1977). 

From 9. international conference on solid state nuclear track 
detectors; Neuherberg, Germany, F.R. (Oct 1976). 

Studies have been made concerning (a) the development and 
annealing properties of the latent damage trials produced by radon/ 
thoron alpha particles in plastic solid state nuclear track detectors 
(SSNTDs), and (b) the diffusion properties of radon and thoron in 
various media by using SSNTDs. The information thus obtained has 
been employed for (a) the optimization of the conditions for the 
construction of radon/thoron dosimeters for uranium/thorium 
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mines, and (b) the use of SSNTDs for the prospecting and estimation 
of uranium and thorium. The results indicate that cellulose nitrate 
detectors, LR-115 and CA80-15, can be profitably employed in 
dosimetry, prospecting, and for the discrimination between uranium 
and thorium ore bodies. 


41403 Design and performance of an 8 cm thick intrinsic germa- 
nium detector telescope. Eisberg, R.; Makino, M. (California Univ., 
Santa Barbara (USA)); Cole, R.; Waddell, C.N. (University of 
Southern California, Los Angeles (USA)); Baker, M.; Jarmer, J.J.; 
Lee, D.M.; Thompson, P. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Nucl. Instrum. Methods; 146: No. 3, 487-495(1 Nov 1977). 

A detector telescope consisting of eight 1 cm thick intrinsic 
Ge diodes is described. The diodes have thin dead layer Li junctions 
(approximately 15 zm) and are mounted in interchangeable holders. 
Designs of the holders and the mounting assembly are presented. 
The major problem in using stopping detectors at medium energies is 
the tail of low pulse height events produced by nuclear reactions and 
scattering out. A technique for rejecting these events is described 
and the results obtained with deuterons from p-d elastic scattering of 
800 MeV protons are presented. Analysis of the nuclear reaction tail 
for 120, 220, and 250 MeV deuterons yields an average total reaction 
cross section for deuterons on Ge of sigmasub(R)=(1490 +- 130) 
mb. 


41404 B-scintillation monitor for krypton-85 at high pressures. 
Levins, D.M.; Glass, R.W.; Chiles, M.M.; Inman, D.J.; Watkin, D.C. 
(Oak Ridge National Lab., Tenn. (USA)). Nucl. Instrum. Methods; 
146: No. 3, 517-525(1 Nov 1977). 

A CaF,(Eu) scintillation detector has been designed for con- 
tinuous inline monitoring of “Kr in corrosive gas-streams at pres- 
sures up to 600 psig and temperatures as low as -40°C. The detector 
is capable of rapid determination of *Kr at concentrations as low as 
0.001 ppb. A number of these detectors have been successfully tested 
as monitors in a decontamination facility where ®*Kr and other 
noble gases are removed by high-pressure scrubbing with selective 
solvents. 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 41397, 41922 


41405 (AD-A—045376) Dielectric relaxation in rare-earth doped 
calcium fluoride crystals. Final report 1976-1977. Link, D.J. (Naval 
Academy, Annapolis, Md.). 23 May 1977. 33p. (USNA-TSPR—88). 
NTIS PC A03/MF AO1. 

The study was made of the dielectric spectrum of calcium 
fluoride crystals with thirteen different rare-earth dopants. The 
paper describes the technical procedures of the experiment and 
results. The work was also done on computer. Five relaxations were 
observed which are characteristics of the series, with a possible sixth 
relaxation occurring at high temperatures. However, the main 
achievement of this project is the characterization of the dielectric 
spectrum for all rare-earth dopants. This characterization has laid 
the groundwork for a study on the effects of neutron irradiation of 
the crystals. The writer hopes that this will lead to the development 
of an improved dosimeter. 


41406 (ANL—77-65(Pt.2), pp 15-20) Bulk etch rate of LR-115 
cellulose nitrate film. Harris, M.J.; Schlenker, R.A. 1977. 


In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 


Bulk etch rate (V/sub b/) of Kodak LR-115 cellulose nitrate 
film has been studied, and values for the parameter are presented. An 
interesting variability of V/sub b/ has been found which has implica- 
tions for microdosimetry using this type of integrating nuclear track 
detector. Short-term and longer-term thickness changes have been 
observed which may increase the uncertainty in estimations of dose 
using this type of detector. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 41384 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 39078 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


41407 (AD-A—045839) Source-region EMP coupling related 
tests: rectangular geometry. Dietz, J.F.W.; Merkel, G.; Spohn, D.J. 
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(Harry Diamond Labs., Washington, D.C. (USA)). Sep 1977. 29p. 
(HDL-TM—77-23). NTIS PC A03/MF AOI. 

This report describes a series of source-region EMP experi- 
ments. Measured data are compared with pretest calculations of the 
predicted responses of simple rectangular gamma-thick and gamma- 
thin structures that were exposed to ionizing radiation. Predicted 
values of Compton current also are compared with data obtained by 
using a Compton diode and Rogowski coils in collimated and 
uncollimated configurations. 


41408 Electron beam irradiationeffecgs on SnO2-Si photodiodes. 
Kato, H.; Kanda, T.; Yasuda, K.; Yoshida, A.; Arizumi, T. (Nagoya 
Munic Ind Res Inst, Jpn). Phys. Status Solidi (a); 42: No. 2, 769- 
774(Aug 1977). 

U-I measurements show a slight increase in n value, increase 
of series resistance, and saturation current with increase of irradia- 
tion dose. An excess current is also observed at a very small applied 
bias. The short-circuit current and open-circuit voltage always de- 
crease with increase of irradiation dose. The normalized values of 
short-circuit current are comparable to those of a normal Si p-n 
junction solar cell irradiated by 1 MeV electron beams. The decrease 
of the relative output current due to irradiation is larger in the long- 
wavelength range than in the short-wavelength range, and the peak 
shifts to shorter wave-lengths. These results can be attributed to the 
decrease of the minority carrier diffusion length in the n-type Si 
substrate. This phenomenon can be also observed in Si p-n junction 
solar cells. 14 refs. 


41409 Principles and techniques of radiation hardening. Volume 
I. Interaction of radiation with matter and material effects. Rudie, 
N.J. North Hollywood, CA; Western Periodicals Co. (1976). 189p. 
volume set $60.00. 

The three-volume book is intended to serve as a review of the 
effects of thermonuclear explosion induced radiation (x-rays, gamma 
rays, and beta particles) and the resulting electromagnetic pulse 
(EMP). Volume | deals with the following topics: nuclear explosion 
principles; interactions of x-rays, gamma rays, beta particles, and 
neutrons with matter; photon induced electron emission; thermome- 
chanical and thermal phenomena; stress waves in solids resulting 
from in-depth energy depositions; radiation induced structural re- 
am blast damage; and permanent radiation effects in materials. 
(DG) 


41410 Principles and techniques of radiation hardening. Volume 
2. Transient radiation effects in electronics (TREE). Rudie, N.J. 
North Hollywood, CA; Western Periodicals Co. (1976). 237p. 
volume set. $60.00. 

The three-volume book is intended to serve as a review of the 
effects of thermonuclear explosion induced radiation (x-rays, gamma 
rays, and beta particles) and the resulting electromagnetic pulse 
(EMP). Volume 2 deals with the following topics: radiation effects 
on quartz crystals, tantalum capacitors, bipolar semiconductor de- 
vices and integrated circuits, field effect transistors, and miscella- 
neous electronic devices; hardening electronic systems to photon 
and neutron radiation; nuclear radiation source and/or effects simu- 
lation techniques; and radiation dosimetry. (DOG) 


41411 Principles and techniques of radiation hardening. Volume 
3. Electromagnetic pulse (EMP) and system generated EMP. Rudie, 
N.J. North Hollywood, CA; Western Periodicals Co. (1976). 265p. 
volume set $60.00. 

The three-volume book is intended to serve as a review of the 
effects of thermonuclear explosion induced radiation (x-rays, gamma 
rays, and beta particles) and the resulting electromagnetic pulse 
(EMP). Volume 3 deals with the following topics: selected funda- 
mentals of electromagnetic theory; EMP induced currents on anten- 
nas and cables; the EMP response of electronics; EMP hardening; 
EMP testing; injection currents; internal electromagnetic pulse 
(IEMP); replacement currents; and system generated electromagnet- 
ic pulse (SGEMP) hardening. (DG) 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 38945, 38947, 38952, 39019, 
39020, 40161, 41171, 41336, 41399, 41439 


41412 (ANL-FE—49622-TMO1) Feasibility study of acoustic/ 
ultrasonic flowmeters for solid/gas systems. Raptis, A.C.; Fitzgerald, 
J.W.; Popper, G.F.; Doolittle, R.; Sheen, S.H. (Argonne National 
Lab., Ill. (USA)). Mar 1978. Contract W-31-109-ENG-38. 36p. Dep. 
NTIS, PC A03/MF AO1. 

An analysis of sonic techniques for flow measurement in 
solid/gas media shows that operation of a transmission type flow- 
meter is feasible in the frequency range from about 32.5 kHz to 400 
kHz, depending on the path length and particle concentration. For 
small light particles a flowmeter is feasible in the lower end of the 
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frequency range, while for intermediate and large particles a flow- 
meter is feasible in the intermediate and higher ranges respectively. 
The attenuation constants for various representative media were 
calculated for various temperatures and pressures. 


41413 (LBL—6451) X-ray fluorescence analysis applied to samll 
samples. Jaklevic, J.M.; French, W.R.; Clarkson, T.W.; Greenwood, 
M.R. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.; 
Rochester Univ., N.Y. (USA). Environmental Health Science 
Center). Aug 1977. Contract W-7405-ENG-48. l6p. (CONF- 
770875—2). Dep. NTIS, PC A03/MF AO1. 

From 26. annual conference on applications of x-ray analysis; 
Denver, CO, USA (Aug 1977). 

We describe an adaptation of photon excited x-ray fluores- 
cence analysis which is optimized for the analysis of small samples. 
A fine focus x-ray tube is used in conjunction with small diameter 
detector collimators in order to focus on a small sample volume with 
as high sensitivity as possible. Sample areas of less than 1 mm 
diameter can be analyzed with ppM detectability. In applications 
involving the analysis of human hair samples, a minimum detectable 
limit of 10 ppM Hg can be realized in a 1 mm long segment of a 
single hair in a counting time of 200 seconds. Simultaneous measure- 
ments of the sample mass can be obtained from the intensity of the 
incoherent scattering. An automated x-ray fluorescence analysis 
system using the technique for the scanning of elemental profiles in 
such hair samples will be described. 


41414 (SAND—77-1505C) DOE-sponsored evaluations of interi- 
or intrusion detection systems. Mangan, D.L. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 9p. 
(CONF-780516—1). Dep. NTIS, PC A02/MF AO1. 

From Conference on crime countermeasures; Lexington, KY, 
USA (15 May 1978). 

An integral part of the Department of Energy (DOE) ap- 
proach to physical security involves the use of interior intrusion 
detection sensors. The technological types of sensors considered 
include boundary penetration sensors (vibration, balanced magnetic, 
infrared, and capacitance), motion or volume sensors (ultrasonic, 
microwave, infrared, and audio), and proximity sensors (capaci- 
tance). An ongoing effort is being funded by the DOE to evaluate 
commercial equipment of these types. This paper discusses the 
techniques which have been developed to date to evaluate these 
various interior intrusion detection sensors. 


41415 (SAND—78-0421C) Continuous Kalman updating of an 
inertial navigation system using terrain measurements. Andreas, R.D.; 
Hostetler, L.D.; Beckmann, R.C. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 8p. (CONF- 
780525—1). NTIS, MF AO. 

From National aerospace and electronics conference; Dayton, 
OH, USA (16 May 1978). 

Portions of document are illegible. 

A system called SITAN (Sandia Inertial Terrain-Aided Navi- 
gation) is described that applies Kalman filtering techniques to 
continuously update an inertial navigation system from an initial 
point to a target. The continuous updating is accomplished by using 
an extended Kalman filter that utilizes as its measurement the differ- 
ence between a predicted ground clearance, based on stored topo- 
graphic data, and a radar altimeter derived ground clearance. An 
adaptive lineralization technique is used to minimize the effects of 
terrain measurement nonlinearities. Theoretical system accuracy 
curves for position and velocity are presented and the results of 
flight test experiments directed toward a specific application are 
described. 


41416 (UCRL-Trans—11342) Energy distribution of photoelec- 
trons and the time resolution of the ‘Picochron”. Zak, E.E.; Ste- 
panov, B.M.; Fanchenko, S.D. Mar 1978. Translated from pp "79-82 
of Fizicheskaya Elektronika, Akademiya Nauk SSSR, Moskovskoe 
Obshchestvo Ispytalelei Prirody, Izdatel’stvo Nauka, Moskva, 1976. 
6p. Dep. NTIS, PC A02/MF AO1. 

The properties of semitransparent photocathodes used in 
image converters are substantially dependent on the specific instru- 
ment-manufacturing technology. An important characteristic of the 
photocathode is the energy distribution of the emitted electrons, 
which determines both the space and time resolution of the {C. The 
distribution of the normal component of the initial velocity of 
photoelectrons was measured for a low-resistance silver-oxygen- 
cesium cathode, which is used in IC for studying fast processes, 
particularly in the “Picochron.” The photocathode was built on a 
mica support in a separate evacuated space, then transferred by a 
vacuum manipulator to the instrument with which the measurements 
were taken. Several specimens were studied, including a photocath- 
ode in a PIM-3 instrument with a grid and a photocathode in a bulb 
with several grids. A palladium grid with a 30-um cell was placed at 
a distance of approximately 1 mm from a planar photocathode, 
whose central region approximately 2 mm in diameter was illuminat- 
ed with a steady light at wavelengths in the 5000-10,000 A range. 


EXPLOSIONS AND EXPLOSIVES 4081 


For each measurement, a spectral range of width less than 500 A 
was defined by means of an UM-2 optical monochromator. The 
current-voltage characteristics, recorded in plane capacitor geome- 
try in instruments of different designs, had a similar slope in the 
transition region. The results ar presented. 


41417 Low-speed calibration of the Bendix Q15R current meter. 
Saunders, K.D. (Argonne National Lab., IL). J. Great Lakes Res.; 3: 
No. 3-4, 317-320(Dec 1977). 

Recent calibrations of the Bendix QI5R ducted impeller 
current meter show a strong nonlinear relationship between the 
observed count rate conversion factor and the true water speed in 
the range 0.0 to 0.1 m/s. An empirical response curve is fitted (using 
least squares) to the data and the fitted coefficients are presented for 
all current meters calibrated by Argonne National Laboratory. Sepa- 
rate calibrations of every current meter are recommended wherever 
possible. If this is not possible, use of the composite fitted curve is 
recommended in preference to the manufacturer's conversion factor. 


41418 Method and apparatus for improved radiation detection in 
radiation scanning systems. Brunnett, C.J. (to Picker Corp.). US 
Patent 4,052,620. 4 Oct 1977. Filed date 28 Nov 1975. 22p. 

An improved radiation measuring and processing unit for a 
radiation scanning system precisely determines the average intensity 
of a beam of radiation as it impinges upon a radiation detector during 

a primary time period of predetermined duration. The unit computes 
the average intensity by detecting the average rate of a train of 
intensity representing pulses occurring during a secondary time 
period whose duration is determined according to the occurrences of 
the pulses within the primary time period. The system is preferably a 
transverse section, x-ray scanning system, and the radiation detector 
generates a data signal having a level indicative of the intensity of 
the beam of x-radiation after it passes through a subject. The 
measuring and processing unit includes a pulse generator, preferably 
in the form of a charge pump integrator, for converting the data 
signals into the train of data pulses having a repetition rate which 
varies according to the level of the data signal. The unit also 
includes a data counter and a time counter which are operative 
throughout a series of the primary time periods. The time counter 
counts a series of clock pulses indicative of the lapse of time between 
the first and last data pulses occurring during the primary time 
period, thereby establishing the secondary time period. The data 
counter counts all pulses occurring during the secondary time 
period, i.e., the second and subsequent data pulses occurring during 
the primary time period. Comparison of the contents of the data and 
time counters at the end of the primary time period provides an 
accurate indication of the average intensity of the x-ray beam as it 
impinges upon the detector. 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 39046, 39047, 39048, 39049, 
39078, 39247, 39249, 39895, 39896, 39935, 41541 


41419 Singular integral-differential equations applied to dielectric 
logging problem. Tabarovsky, L.A.; Panich, I.M. Geol. Geofiz.; No. 2, 
98-108(Feb 1978). (In Russian). 

Singular integral-differential equation has been constructed to 
solve the problem of excitation of an ideal axisymmetrical conductor 
by a circular slit. Some problems of numerical solution of the 
obtained equation are discussed as well as the results of calculations 
as applied to dielectric logging problems. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 38948, 39021, 40469 


41420 (LA—1039) Theory of implosion. Volume XIII. Fuchs, 
K.; Skyrme, T.H.R. (Los Alamos Scientific Lab., N.Mex. (USA)). 3 
Jan 1948. Contract W-7405-ENG-36. 194p. Dep. NTIS, PC A09/ 
MF AOl. 

It is well known that detonation progresses through an explo- 
sive with an almost uniform velocity, and that the chemical reactions 
which liberate the explosive energy take place in a very short time 
during which the front of the detonation wave has advanced a 
comparatively small distance (not more than a few millimeters in 
high explosives); a detonation wave is, therefore, similar to a shock 
wave inasmuch as there is a large rise in pressure over a small 
distance. The case of a stationary detonation wave that retains its 
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shape at successive times is considered, and the relations between the 
initial and final states of the explosive in these circumstances are 
examined; these are only completely determined when an additional 
hypothesis, that of Chapman and Jouguet is made. An outline of von 
Neumann's theory of the structure of detonation waves is given and 
the consequent conditions under which the hypothesis is valid. The 
theory of ideal detonation waves is presented in which the reaction 
zone is infinitesimal and the front of the detonation wave may, 
therefore, be considered as a simple shock satisfying slightly modi- 
fied Hugoniot conditions. 


41421 (UCID—16077-78-2) Hard structure munition project. 
HSM progress report No. 70, 1—28 February 1978. Walker, F.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 10 
Mar 1978. Contract W-7405-ENG-48. 20p. Dep. NTIS, PC A02/MF 
AOl. 

Research progress is reported on the design of the mock 
warhead and the SAF power supply latch pull tests. (TFD) 


41422 Low velocity detonation, steam explosion, bubble reso- 
nance explosion - common properties. Leiber, C.O. (Bundesinstitut 
fuer Chemisch-Technische Untersuchungen, Swisttal (Germany, 
F.R.)). Chem.-Ing.-Tech.; 49: No. 12, 925-931(Nov 1977). (In 
German). 

Explosion phenomena in the condensed, preferably liquid 
phase are described where the energy is gained ‘chemically’ or 
‘physically’. It is shown that there are no basic differences between 
chemical and physical explosions. Conditions for the occurrence of 
explosions are given, which can, if possible, be used for suppressing 
them. As these are, in part, extraordinarily critical, this type of 
explosion is not at present used technically, but is of interest from the 
safety-technological point of view. Examples of accidents are given. 


NUCLEAR 
REFER ALSO TO CITATION(S) 40574 


CIVIL USES 


41423 (UCID—17729) Review of Soviet studies related to peace- 
ful underground nuclear explosions. Lin, W. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 17 Feb 1978. Contract W- 
7405-ENG-48. 36p. Dep. NTIS, PC A03/MF AOl. 

Theoretical and empirical studies of contained and crater- 
forming underground nuclear explosions by USSR investigators are 
reviewed and summarized. Published data on U.S., USSR, and 
French cavity-forming nuclear explosions are compared with those 
predicted by the formula. Empirical studies on U.S. and USSR 
cratering explosions, both high explosions, both high explosive and 
nuclear are summarized. The parameters governing an excavation 
explosion are reviewed. 


WEAPONRY 
REFER ALSO TO CITATION(S) 41409, 41410, 41411 


41424 (SAND—77-1604C) Techniques for digital data transfor- 
mation and monitoring. Cooper, J.A. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 6p. (CONF- 
780525—2). Dep. NTIS, PC A02/MF AOl1. 

From National aerospace and electronics conference; Dayton, 
OH, USA (16 May 1978). 

Techniques for transformation of digital data patterns and for 
monitoring digital data patterns are of interest because of a variety of 
related problems. These include the following: code-storage devices 
often must be monitored to verify the presence of a correct code 
without making the code available to surreptitious equipment “‘listen- 
ing” to the monitoring process; when unique signals used in nuclear 
safety devices must be monitored for correctness, it is important to 
do so without storing the intelligence that could be used to generate 
the signals accidentally; “features” of digital data must sometimes be 
recognized for extraction or suppression. In this paper, linear trans- 
formations are applied to provide methods that are applicable to the 
above problems. (4 figures). 


41425 (SAND—77-8053) GTU-37B B77 timer support dynamic 
load test, test No. 7545. Loll, M.B.; Vanderpoorten, J.E. (Sandia 
Labs., Albuquerque, N.Mex. (USA); Sandia Labs., Livermore, Calif. 
(USA)). Apr 1978. Contract EY-76-C-04-0789. 104p. Dep. NTIS, PC 
A06/MF AOl1. 

Data are presented for three drop tests of a magnesium timer 
support K94499B. The first, conducted on April 11, 1977, did not 
include components mounted in the timer support. Two drop tests 
on May 13, 1977, used the same magnesium timer support and 
included active electrical components: a thermal battery, a timer 
simulator, and a midcase junction box, in addition to a mock thermal 
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battery and a structural timer mounted within the timer support. The 
principal conclusion was that the timer support was not structurally 
adequate to survive bomb impact loads. These drop tests resulted in 
a redesign of the timer support, with increased stiffness obtained 
through the use of thicker webs and stiffening ribs. The material was 
changed from magnesium to 6061-T651 aluminum. 


41426 (SAND—77-8284) Vibration test of two functional B77 
timers (MC3057) test No. 7578. Loll, M.B.; Vanderpoorten, J.E. 
(Sandia Labs., Albuquerque, N.Mex. (USA); Sandia Labs., Liver- 
more, Calif. (USA)). Jan 1978. Contract EY-76-C-04-0789. 50p. Dep. 
NTIS, PC A03/MF AOl1. 

Two functional B77 timers (MC3057) were subjected to sine 
and random vibration inputs in the longitudinal and vertical axis. 
The timers were functionally checked after each run and did not 
sustain any damage. Amplification factors for vibration in the longi- 
tudinal X” axis were on the order of 10 to 11 at 550 Hz on the timer 
case and 20 to 21 at 550 Hz on a printed circuit board. 


41427 (UCRL-Trans—11352) Subcaliber nuclear weapons. 
Klose, K. Translated from Militartechnik; No. 7, 301-303(1967). 13p. 
Dep. NTIS, PC A02/MF AOl1. 

The term “subcaliber nuclear weapons” cropped up about ten 
years ago in conjunction with the continuing development and 
improvement of nuclear weapons. The category encompasses all 
systems of less than one kiloton. The development and use of such 
weapons are discussed. 


EXPLOSION DETECTION 
REFER ALSO TO CITATION(S) 40977 


41428 (AD-A—045453) Seismic discrimination. Semiannual 
technical summary, 1 July 1976—31 March 1977. Chinnery, M.A. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 31 
ye 4 1977. Contract F19628-76-C-0002. 135p. NTIS PC A07/MF 
AOl. 

This report describes 31 investigations in the field of seismic 
discrimination. These are grouped as follows: body-wave studies (6 
contributions), surface-wave studies (5 contributions), studies of 
long- and short-period magnitude, explosion yield, and seismic 
energy (9 contributions), miscellaneous studies (9 contributions), and 
recent developments in our data and computer systems (2 contribu- 
tions). 


41429 (UCRL—52000-78-3, pp 10-15) Magnitude corrections for 
attenuation in the upper mantle. Mar 1978. 

In Energy and technology review. 

Since 1969, a consistent discrepancy in seismic magnitudes of 
nuclear detonations at NTS compared with magnitudes of detona- 
tions elsewhere in the world has been observed. This discrepancy 
can be explained in terms of a relatively high seismic attenuation for 
compressional waves in the upper mantle beneath the NTS and in 
certain other locations. A correction has been developed for this 
attenuation based on a relationship between the velocity of compres- 
sional waves at the top of the earth’s mantle (just beneath the 
Mohorovicic discontinuity) and the seismic attenuation further down 
in the upper mantle. Our new definition of body-wave magnitude 
includes corrections for attenuation in the upper mantle at both ends 
of the teleseismic body-wave path. These corrections bring the NTS 
oservations into line with measurements of foreign events, and 
enable one to make more reliable estimates of yields of underground 
nuclear explosions, wherever the explosion occurs. 
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BASIC STUDIES 


41430 (PB—273202) Chemical technology and economics in envi- 
ronmental perspectives. Investigation of alternatives for selected aero- 
sol propellants and related applications of chlorofluorocarbons. Final 
report. Lapp, T.W.; Kelso, G.L.; Breed, L.; Gadberry, H.; Milne, T. 
(Midwest Research Inst., Kansas City, Mo. (USA)). Oct 1977. Con- 
tract EPA-68-01-3201. 93p. NTIS PC A05/MF AOI. 

Several aerosol propellant and related applications of fluoro- 
carbons were examined to identify existing and technologically 
feasible alternatives. Associated cost factors were also considered. 
Interested parties brought these fluorocarbon applications to the 
attention of an interagency work group (EPA, FDA, and CPSC) as 
being possible ‘essential uses’ of these substances. The applications 
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examined under the task were: flying insect insecticides, other pesti- 
cides, spray paints, air brushes, mine safety devices, mold release 
agents, lubricants, battery terminal protection, paper frictionalizing 
indicator, electronic cleaners, burglar alarm system, portable acous- 
tic warning devices, pressurized cleaners, aerosol computer tape 
developer, diamond grit spray, electronic diagnostic chillers, fire 
alarm system, fire extinguishing agents, and drain openers. 


41431 (PB—273823) Evaluation of the national environmental 

survey. Becher, D.A.; Maienthal, E.J. (National 
Bureau of Standards, Washington, D.C. (USA). Analytical Chemis- 
try Div.). Feb 1977. 291p. NTIS PC Al3/MF AOl. 

This document reports on the evaluation of the National 
Environmental Specimen Bank Survey (EPA-600/1-76-006), a joint 
program funded by EPA, NSF/RANN, and NBS. This survey, 

performed by Oak Ridge National Laboratory for EPA, was an 
amet to identify and obtain information from organizations and 
individuals presently collecting and storing environmental specimens 
to be utilized by EPA in establishing the National Environmental 
Specimen Bank. The evaluation of the sampling, storage and analyt- 
ical methodology used by these collecting organizations was per- 
formed by personnel of the NBS Analytical Chemistry Division. It 
was revealed that virtually none of the currently existing collections 
are suitable for valid retrospective analysis. 


41432 Sun as a maker of weather and climate. Willett, H.C. 
Technol. Rev.; 78: No. 3, 46-54(Jan 1976). 

The theory that an increase of atmospheric carbon dioxide 
produced by the combustion of fossil fuels could best explain the 
warming trend observed from 1920 to 1940 has long stimulated 
popular concern and debate. An alternative explanation proposing 
that variations in solar activity best fit recent observed climatic 
fluctuations, and offering a very sketchy physical ——_ is 
presented. Patterns of atmospheric circulation on earth reflect cyclic 
changes in the sun. By studying solar cycles, a “little ice age”’ 
bringing extremes of cold is predicted by the year 2200. However, 
the next age of widespread glaciation is still too distant to be seen. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 38803, 38812, 39015, 39854, 
41369, 41370, 41371, 41372, 41379, 41380, 41486, 41492, 41717 


(AD-A—045582) Organic compounds in turbine combus- 
tor exhaust. Progress report, December 1974—September 1975. 
Conkle, J.P.; Lackey, W.W.; Martin, C.L.; Miller, R.L. (School of 
Aerospace Medicine, Brooks AFB, Tex. (USA)). Sep 1975. 12p. 
(SAM-TR—75-340). of Aerospace Medicine, Brooks AFB, Texas. 
Trace organic compounds in aircraft turbine combustor ex- 
haust were determined as functions of fuel type and engine operating 
pressure (power setting). Hydrocarbons were collected by multis- 
tage cryogenic sampling. Chemicals were analyzed by a coupled gas 
chromatograph-mass spectrometer-data system. Results are present- 
ed in the context of assessment of biomedical impact of aircraft 
operations. (Author) 


41434 (CONF-770901—, pp 5-32) Atmospheric transport of ra- 
—— Crawford, T.V. (Savannah River Lab., Aiken, SC). Apr 

From Workshop of the evaluation of models used for the 
environmental assessments of radionuclides; Gatlinburg, TN, USA (6 
Sep 1977). 

In Proceedings of a workshop on the evaluation of models 
used for the environmental assessment of radionuclide releases. 

The chairman and contributors are members of the Working 
Group on Atmospheric Dispersion, Deposition, and Resuspension. 
This group examined the mathematical approaches for determining 
the direct and indirect pathways to man of releases of pollutants to 
the atmosphere. The dose-to-man limitations promulgated by the 
Nuclear Regulatory Commission, the Environmental Protection 
Agency, and the Energy Research and Development Administration 
were presented. The present status of research was discussed, and 
recommendations for future work were made. Particular emphasis 
was placed on the need for additional experimental work to develop 
confidence limits leading to acceptable probability statements of 
critical pathways for determining the dose-to-man. 


41435 (CONF-780533—1) Interception and retention of simulat- 
ed cooling tower drift by vegetation. Taylor, F.G. Jr.; Parr, P.D. (Oak 
Ridge National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG- 
26. 18p. Dep. NTIS, PC A02/MF AOl1. 

From Symposium on cooling tower environment; College 
Park, MD, USA (2 May 1978). 

A key issue concerning environmental impacts from cooling 
tower operation is the interception of drift by vegetation and the 
efficiency of plants in retaining the residue scavenged from the 
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atmosphere. Chromated drift water, typical of the cooling towers of 
the Department of Energy's uranium enrichment facilities at Oak 
Ridge, Tennessee, was prepared using radio-labelled chromium. A 
portable aerosol generator was used to produce a spectrum of 
droplets with diameters (100 to 1300 y) characteristic of cooling 
towers using state-of-the-art drift eliminators. Efficiency of intercep- 
tion by foliage varied according to leaf morphology with yellow 
poplar seedlings intercepting 72% of the deposition mass in contrast 
to 45% by loblolly pine and 24% by fescue grass. Retention patterns 
of intercepted deposition consisted of a short-time component (0 to 3 
days) and a long-time component (3 to 63 days). Retention times, 
estimated from the regression equation of the long component, 
indicated that drift contamination from any deposition event may 
persist from between 8 and 12 weeks. In field situations adjacent to 
cooling towers, the average annual concentration of drift on vegeta- 
tion at any distance remains relatively constant, with losses from 
weathering being compensated by chronic deposition. 


41436 (DOE/EV—0008/1) MAP3S: studying the transport, 
transformation, and fate of atmospheric energy-related pollutants. 
MacCracken, M.C. (Department of Energy, Washington, D.C. 
(USA). Div. of Biomedical and Environmental Research). Oct 1977. 
Tip. Dep. NTIS, PC A04/MF AO1. 

The MAP3S research program combines the existing capabili- 
ties of DOE national laboratories, sponsored university groups, and 
contractor organizations to develop, demonstrate, and verify numeri- 
cal models that will make it possible to accurately simulate the 
atmospheric transformation of atmospheric energy related (AER) 
pollutants for use in assessing the various strategies for generating 
power. Programs aimed at gaining better understanding of the role 
of fossil fuel combustion in affecting the atmosphere are discussed. 
These include measurements of chemical and meteorological varia- 
bles that determine the distribution of pollutant species from fossil- 
fuel electric power production; to design and execute atmospheric 
research experiments necessary to understand the mechanisms and 
related processes that must be included in simulation models; and to 
develop, demonstrate, and verify the capability to simulate the 
atmospheric behavior, pollutant concentrations, and precipitation 
chemistry effects of emissions from fossil-fuel power plants that are 
relevant to human health and welfare. 


41437 (DPSPU—77-302) Environmental monitoring at the Sa- 
vannah River Plant. Annual report, 1976. Ashley, C.; Zeigler, C.C. 
(Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Plant). Mar 1978. Contract EY-76-C-09-0001. 126p. Dep. 
NTIS, PC A07/MF AO1. 

Portions of document are illegible. 

The environmental monitoring program at the Savannah 
River Plant (SRP) provides reliable measurement of radioactive 
materials released at the source (approximately 40 locations) and 
present in the environment (approximately 500 locations). In recent 
years, water-quality testing and analysis have become an essential 
part of the environmental monitoring program. Aqueous discharges 
to plant streams are monitored for nonradioactive materials by 
chemical analyses of water sampled in flowing streams (approximate- 
ly 25 locations). A brief discussion of plant releases to the environ- 
ment and radioactive and nonradioactive materials detected in the 
environment are presented. The appendices contain data analysis and 
quality control information, sensitivities of laboratory analyses, 
tables of environmental sample analyses, and maps of sampling 
locations. 


41438 (LA-UR—78-689) Computer simulation of the visual ef- 
fects of smoke plumes. Williams, M.D.; Wecksung, M.J.; Leonard, 
E.M. (Los Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract 
W-7405-ENG-36. 8p. (CONF-780324—2). Dep. NTIS, PC A02/MF 
AOl. 


From SPIE ‘78 seminars; Washington, DC, USA (28 Mar 


1978) 

Portions of document are illegible 

With recent changes provided by the Clean Air Act Amend- 
ment of 1977, the effect of industrial smoke plumes on scenic 
landscapes assumes heightened importance. The impact of large 
coal-fired power plants is most easily understood through the use of 
before-and-after photographs. A technique has been developed to 
modify a clean before scene as dictated by solutions to the radiation 
transfer problem in a polluted atmosphere. This allows one to 
produce simulated after scenes, which can illustrate the visual effects 
of pollutants emitted under a variety of circumstances. Application 
of this technique to very large coal-fired power plants suggests that 
such facilities may impair scenic vistas under some circumstances, 
unless stricter pollution controls and standards are enforced. 


41439 (LBL—5982, pp 141-153) Instrumentation development 
program. 1976. 
In Energy and Environment Division annual report, 1976. 
The development of instruments for the measurement of 
pollulants in air is discussed, with emphasis on physical methods 
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with the sensitivity to detect trace amounts of elements. Methods 
discussed include laser optoacoustic spectroscopy of gases, liquids, 
and solids; liquid crystal gas detectors; coherent forward scattering 
as a detector for atoms and molecules; advanced forms of atomic 
absorption spectroscopy; and x-ray fluorescence spectroscopy. 


41440 (LBL—5982, pp 154-192) Environmental research pro- 
gram. 1976. 

In Energy and Environment Division annual report, 1976. 

The scope of the Environmental Research Program can be 
divided into three broad categories of projects on energy related 
environmental issues. The first category is composed of investiga- 
tions of problems relating to the effects of trace metals and methyl 
mercury in marine and fresh water systems. The next category 
includes atmospheric aerosol studies and investigations on indoor 
and outdoor air pollution by particulates and gaseous pollutants from 
fossil fuel combustion. The health and safety impacts project has 
been performed in order to establish a methodology for the review 
of the health and safety aspects of proposed nuclear, geothermal, and 
fossil fuel electric generation sites and facilities in California. The 
cell membrane project is involved in studying the role of membranes 
in damage and protection of cells against environmental effects, 
including the determination of how and where various pollutants act 
on membrane structures. The study of water conservation with in 
situ oil shale development has objectives of identifying and assessing 
water related impacts of in situ oil shale development and develop- 
ing control measures to mitigate adverse impacts. Finally, a study is 
being performed on the environmental impacts of the Geysers geo- 
thermal development and the proposed development at immediately 
adjacent Lake County. 


41441 (LBL—6819, pp 18-28) Application of Raman scattering 
to the characterization of pollution particulates. Rosen, H.; Hansen, 
A.D.A.; Novakov, T. 1977. 

In Lawrence Berkeley Laboratory, Energy and Environment 
Division, atmospheric aerosol research. Annual report, 1976—1977. 

In order to better assess the origin and the environmental 
effects of airborne particles, it is important to explore new tech- 
niques for their chemical characterization. Raman spectra was used 
for identification of primary particulate carbon and sulfates in auto- 
mobile exhaust and diesel exhaust particulates. Results were com- 
pared with the spectra of activated carbon and polycrystalline 
graphite. The close correspondence of the spectra strongly suggests 
the presence of physical structures similar to activated carbon in 
both source-enriched and ambient samples. 


41442 (LBL—6819, pp 29-34) Determination of low-Z elements 
in atmospheric aerosol particles by nuclear reactions. Clemenson, M.,; 
Markowitz, S.S.; Novakov, T. 1977. 
In Lawrence Berkeley Laboratory, Energy and Environment 
Division, atmospheric aerosol research. Annual report, 1976—1977. 
A new method was developed for the determination of nitro- 
gen in atmospheric aerosol particles. This method involves the use of 
protons of sufficient energy to induce the nuclear reaction 
*N(p,a)"!C. The radioactive decay of the ''C is followed via its 
0.511-MeV annihilation radiation. 


41443 (LBL—6819, pp 35-40) Studies of carbon particle produc- 
~~ J from well-defined flames. Toossi, R.; Pagni, P.; Novakov, T. 

In Lawrence Berkeley Laboratory, Energy and Environment 
Division, atmospheric aerosol research. Annual report, 1976—1977. 

Understanding soot formation phenomena and properties of 
soot particles produced in flames is of considerable importance from 
both the industrial and the environmental point of view. Knowledge 
of the radiation properties of particles formed in flames is important 
for improving thermal efficiencies of power plants and industrial 
furnaces. Soot particles are a major source of air pollution in 
themselves, and they also affect the rate of NO, CO, and hydrocar- 
bon formation. Furthermore, catalytic reaction on suspended soot 
particulates plays an important role in oxidation of SO2 to sulfate. 
Reactions between nitrogen oxides and carbonaceous solids are also 
of interest for control of NO/sub x/ emissions. This suggests that 
fine particles (about 70 to 100 A)‘ generated in nonluminous, clean 
flames can be very important in these reactions because of their large 
surface area. A water-cooled porous-plate flat-flame burner was used 
in the study of a premixed acetylene-air flame. Elementary studies of 
number and size distribution of particles emitted showed particles of 
50 to 200 A and concentrations of 10* to 10’? particles/cc. 


41444 (LBL—6819, pp 42-56) Catalytic oxidation of SO. on 
carbon in aqueous suspension. Chang, S.G.; Brodzinsky, R.; 
Markowitz, S.S.; Novakov, T. 1977. 

In Lawrence Berkeley Laboratory, Energy and Environment 
Division, atmospheric aerosol research. Annual report, 1976—1977. 

Atmospiueric sulfate, which is a major constituent in ambient 
aerosol particles, is presumably formed by the oxidation of SO2. The 
dominant mechanisms responsible for this transformation have not 
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presently been established. One set of mechanisms which is thought 
to be important involves the dissolution of SO2 in water droplets. 
When liquid water is present, as in clouds, fog, and plumes, the 
atmospheric SO: can dissolve in the droplets and be oxidized by 
dissolved O: to sulfate. This reaction is slow, except in the presence 
of a catalyst, such as the metal ions Mn”, Fe*, and Cu*?, or 
ammonia. Concentrations of these catalysts in the atmosphere, how- 
ever, are small. A major primary pollutant is the soot produced from 
the incomplete combustion of fossil fuel. These soot particles not 
only contribute to the ambient particulate loading, but are an effi- 
cient catalyst for the oxidation of SO to sulfate in humid air. 


41445 (LBL—6819, pp 57-62) Identification of surface nitrogen 
complexes on graphite particle surfaces. Chang, S.G.; Novakov, T. 
1977. 

In Lawrence Berkeley Laboratory, Energy and Environment 
Division, atmospheric aerosol research. Annual report, 1976—1977. 

Soot particles resulting from incomplete combustion of fossil 
fuel are a major constituent of airborne particulate matter. These 
carbon particles often contain surface nitrogen species, which appear 
to be one of the principal chemical forms of nitrogen in airborne 
particulate samples. In order to have a better understanding of these 
species, the interaction of graphite particles with ammonia was 
studied using Fourier transform infrared and X-ray photoelectron 
spectroscopy. To help in assigning vibrational frequencies, infrared 
spectra of graphite particles after reaction with deuterated ammonia, 
air, and xenon were also obtained. 


41446 (LBL—6819, pp 63-73) Plume model for the soot-cata- 
lyzed oxidation of SO2. Toossi, R.; Chang, S.G.; Pgni, P.; Novakov, 
T. 1977. 


In Lawrence Berkeley Laboratory, Energy and Environment 
Division, atmospheric aerosol research. Annual report, 1976—1977. 

Theoretical prediction of the spatial distribution of pollutant 
concentrations emitted by sources such as fossil-fuel power plant 
stacks is important in environmental impact studies. This prediction 
is especially important in regions close to the stack where the plume 
is hot and experimental measurements are difficult to carry out. 
Much work has been done on the dispersion of pollutants; however, 
chemical reactions are usually neglected, so current models do not 
generally give information on the secondary pollutants formed inside 
the plume. Gaseous reactions have recently been taken into consider- 
ation in a few photochemical smog models. A model was developed 
describing the catalytic oxidation of SO2 to sulfuric acid on soot 
particles in a coal-fire dispersing stack plume when condensation of 
H2O does not occur during the adiabatic expansion and transport of 
the plume. 


41447 (LBL—6819, pp 74-82) Photodecomposition of lead bro- 
mochloride. Chang, S.G.; Dod, R.L.; Giauque, R.D.; Novakov, T. 
1977. 

In Lawrence Berkeley Laboratory, Energy and Environment 
Division, atmospheric aerosol research. Annual report, 1976—1977. 

Most lead in the atmosphere, especially in urban areas, origi- 
nates from combustion of gasoline containing antiknock additives. 
The dominant chemical form of lead in automobile exhaust is lead 
bromochloride. Field experiments indicate that the halogen-to-lead 
ratio decreases with aerosol age, presumably as the result of photo- 
decomposition. The photodecomposition of PbBrCl in carbon tetra- 
chloride was studied using uv-visible, x-ray photoelectron, and x-ray 
fluorescence spectroscopy. 


41448 (LBL—6819, pp 83-90) Heterogeneous reactions of polyn- 
uclear aromatic hydrocarbons and soot extracts with NO2. Gundel, L.; 
Chang, S.G.; Novakov, T. 1977. 

In Lawrence Berkeley Laboratory, Energy and Environment 
Division, atmospheric aerosol research. Annual report, 1976—1977. 

Polycyclic aromatic hydrocarbons (PAH) can be produced 
directly from the combustion of fossil fuel and are always associated 
with soot particles. Many PAH are known to be carcinogenic. Also, 
PAH may undergo chemical modification as a result of irradiation 
by sunlight or by reaction with pollutant gases to produce modified 
forms which may have enhanced health-hazard potential. Prelimi- 
nary results are reported for a study of the reactions of selected 
PAH (anthracene and perylene with NO: in order to assess their 
oo on the fate of PAH in ambient carbonaceous particulate 
material. 


41449 (LBL—6819, pp 92-103) Characterization of winter air 
pollution episodes. Hollowell, C.D.; Dod, R.L.; Giauque, R.D.; 
Traynor, G.W.; Novakov, T. 1977. 

In Lawrence Berkeley Laboratory, Energy and Environment 
Division, atmospheric aerosol research. Annual report, 1976—1977. 

Preliminary results are reported from an extensive field study 
to characterize winter and summer air pollution episodes. During 
winter months the San Francisco Bay Area has frequent, intense 
particulate air pollution episodes in spite of low or negligible ozone 
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concentrations. The initial work focused on a characterization of 
aerosol particles during typical winter air pollution episodes. 


41450 (LBL—6819, pp 104-108) ESCA and x-ray fluorescence 
analyses of DaVinci II and III particulate samples. Dod, R.L.; 
Giauque, R.D.; Hollowell, C.D.; Novakov, T. 1977. 

In Lawrence Berkeley Laboratory, Energy and Environment 
Division, atmospheric aerosol research. Annual report, 1976—1977. 

Two manned balloons (Da Vinci II and III) were launched 
into the St. Louis urban plume during the summer of 1976. Since 
each balloon ideally operated as a Lagrangian platform, following 
and remaining within a single air parcel from the time of launch until 
descent maneuvering, the samples collected should, in principle, 
represent only that air parcel. Only by collecting in this fashion can 
enough particulate material be collected for analysis by many tech- 
niques while still maintaining assurance that each sample represents a 
common history. Successive samples thus reflect only chemical and 
physical changes within the particulate aerosol, modified by emis- 
sions into the parcel and deposition from it. Onboard samples were 
collected on membrane filters and the collected particulate aerosol 
analyzed by x-ray fluorescence (XRF) and x-ray photoelectron 
spectroscopy (ESCA) analysis. 


41451 (PB—273015) Air quality and center city residential devel- 
opment. (Environmental pollutants and the urban economy). Santini, 
D.J. (Argonne National Lab., Ill. (USA)). Jul 1976. 13p. NTIS PC 
A02/MF AOl1. 

One way to reduce automobile-generated air pollution is to 
encourage core city employees to live closer to their jobs. This study 
was undertaken to determine the existing air quality of six 1974-1975 
EPA Air Quality Control Regions (AQCRs) where adequate center 
city and suburban monitoring of pollutants was available. The five 
pollutants measured were: suspended particulates; sulfur dioxide; 
carbon monoxide; ozone/oxidants; and nitrogen dioxide. A series of 
comparisons of actual measures of air quality in the center city and 
suburban locations were made by means of an overall air quality 
index incorporating the five air pollutants. These comparisons show 
that center cities more frequently have superior overall air quality. 
From a limited point of view, this analysis establishes the desirability 
of downtown residential development. 


41452 (PB—273068) Source assessment: carbon black manufac- 
ture. Final report, June 1975—July 1977. Serth, R.W.; Hughes, T.W. 
(Monsanto Research Corp., Dayton, Ohio (USA)). Oct 1977. Con- 
yoy EPA-68-02-1874. 248p. (MRC-DA—720). NTIS PC All/MF 
AOl. 

The report summarizes the assessment of air emissions from 
the manufacture of carbon black, currently manufactured in the U.S. 
by two major processes: thermal and oil furnace. Sources of atmos- 
pheric emissions within oil furnace plants (about 90% of the 30 U.S. 
carbon black plants) include the main process vent, dryer vent, 
pneumatic system vent, oil feedstock storage tanks, vacuum cleanup 
system vent, and fugitive sources. To assess the severity of emissions 
from this industry, a representative plant was defined as using the oil 
furnace process and with a mean production rate of 50,000 metric 
tons/yr. For a representative plant, calculated source severities 
were: 0.02 for particulates emitted from the main process vent; 0.046 
and 0.58 for SOx and NOx, respectively, from the dryer vent; 21 for 
HC emitted from the main process vent; and 27 for carbon black 
fugitive emissions. The average number of persons exposed to high 
contaminant levels from carbon black manufacture was estimated 
and designated as the ‘affected population.’ The calculation was 
made for each species emitted and for each emission point within a 
representative plant for which the source severity exceeds 0.1. The 
largest value obtained was 11,000 persons, due to H2S emissions 
from the main process vent. Assuming the same control levels in 
aoe and 1980, emissions from the industry will increase by 14% by 

80. 


41453 (PB—273177) Stack test results at Phelps-Dodge Corpora- 
tion, Ajo, Arizona. Volume I. Final report. Steiner, J. (Acurex Corp., 
Mountain View, Calif. (USA). Aerotherm Div.). Mar 1977. Contract 
EPA-68-01-3158. 122p. (Aerotherm—76-231(Vol.1)). NTIS PC 
A06/MF AOl1. 

In July 1976 at the request of EPA, Region IX, Enforcement 
Division, the Aerotherm Division of the Acurex Corporation con- 
ducted a series of air pollutant mass emissions tests at the new 
Cornelia Branch copper smelter of the Phelps Dodge Corporation 
located in Ajo, Arizona. The tests were performed simultaneously at 
three locations: (1) the main stack, (2) the reverberatory furnace duct 
and (3) the converter side sulfuric acid plant tail gas duct. Tests for 
particulate matter (Method 5), sulfur dioxide and sulfuric acid 
(Method 8) were conducted at each location using a combined 
sampling train. In addition tests for ‘condensable particulate matter’ 
were conducted at the main stack and the reverberatory furnace 
duct using the combined Method 5 and 8 sampling train with an 
instack filter added. 


ENVIRONMENTAL SCIENCES, ATMOSPHERIC 4085 


41454 (PB—273178) Stack test results at Phelps-Dodge Corpora- 
tion, Ajo, Arizona. Volume II. Final report. Steiner, J. (Acurex Corp., 
Mountain View, Calif. (USA). Aerotherm Div.). Mar 1977. Contract 
EPA-68-01-3158. 410p. (Aerotherm—76-231(Vol.2)). NTIS PC 
A18/MF AO1. 

Contents: Daily activities report; Sampling data sheets and 
calculations; Process weight data. (Portions of this document are not 
fully legible) 


41455 (PB—273179) Stack test results at Phelps-Dodge Corpora- 
tion, Ajo, Arizona. Volume III. Final report. Steiner, J. (Acurex 
Corp., Mountain View, Calif. (USA). Aerotherm Div.). Mar 1977. 
Contract EPA-68-01-3158. 28p. (Aerotherm—76-231(Vol.3)). NTIS 
PC A03/MF AOl. 

Contents: Sampling schedules for simultaneous stack tests; 
Weight versus time curve for glass fiber filter; Sample calculation for 
statistical analysis; Individual process weight calculations; Individual 
filter, particulate and residue weight data. 


41456 (PB—273219) Effect of hydrocarbon composition on oxi- 
dant-hydrocarbon relationships. Phase II. Blend of total hydrocarbon 
emissions. Final report. Powers, T.R. (Exxon Research and Engi- 
neering Co., Linden, N.J. (USA)). Sep 1977. Contract EPA-68-02- 
1719. 110p. NTIS PC A06/MF AO1. 

To assess the formation of atmospheric oxidants resulting 
from exhaust emitted by catalyst-equipped vehicles, chamber irradia- 
tions were conducted using a hydrocarbon blend representing total 
hydrocarbon emissions (exhaust, refueling and evaporation). Results 
were compared with previous irradiation results using a hydrocar- 
bon blend representing non-methane, non-acetylene exhaust emis- 
sions from non-catalyst vehicles or catalyst-equipped vehicles. The 
blend representing total hydrocarbon emissions produced significant- 
ly less oxidants than either of the other two blends. 


41457 (PB—274259) Information and technology transfer pro- 
gram for the National Science Foundation. (Environmental Quality 
Systems, Inc., Rockville, Md. (USA)). May 1977. 29p. (NSF/RA— 
770285). NTIS $4.50. 

The specific components of this study include: a review of the 
present technical outputs of the Chemical Threats to Man and the 
Environment (CT) Program; a systematic categorization of all the 
users of the CT program and the various information transfer 
mechanisms used to reach this audience; the development of lists of 
users in each category detailed down to the cognizant organization 
in the unit; and in the preparation of this report which incorporates 
the products of all tasks into a format which helps guide the 
utilization of research results. A program is suggested to hel 
coordinate delivery of information to the hierarchy of users identi- 
fied as beneficiaries of the program. A Self-Correcting Information 
Transfer System (SCITS) is “pemencaes User groups and information 
transfer media, short- and full-range program elements are discussed. 
The appendix includes sources for possible further additions to user 
lists and abbreviations used in this report. 


41458 (UCRL—51444-77) Atmospheric and Geophysical Sci- 
ences Division, Physics Department program report, FY 1977. Knox, 
J.B.; Orphan, R.C. (eds.). (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Dec 1977. Contract W-7405-ENG-48. 89p. 
Dep. NTIS, PC A0S5S/MF AO1. 

Progress is reported on the development of a number of 
mathematical models for the simulation and computer analysis of a 
variety of environmental conditions. Regional, local, and global 
models for the environmental transport of chemical and radioactive 
effluents at surface and stratospheric levels are described. A list is 
included of publications in the atmospheric sciences during the time 
covered by this report. 


41459 International conference on oxidant problems: analysis of 
the evidence/viewpoints presented. II. Evidence/viewpoints on key 
issues, Dimitriades, B.; Altshuller, A.P. (Environmental Protection 
Agency, Research Triangle Park, NC). J. Air Pollut. Control Assoc.; 
28: No. 3, 207-212(Mar 1978). 

A group of reviewer/experts reviewed evidence and view- 
points reported to date on the issues of ambient oxidant/O; forma- 
tion and control, and offered their conclusions and recommenda- 
tions. The reviewers of the stratospheric ozone issue agreed that the 
stratosphere does not contribute in a major way to the oxidant/O; 
problem experienced during the smog season. There was consensus 
also that elevated oxidant/Os concentrations can originate from 
upwind sources as far away as 1000 km or more. There was no 
agreement, however, on the details of such oxidant/Os3 transport. 
Thus, transport of "fossil oxidant/Os, transport of precursors, and 
interaction of transported pollutants with local anthropogenic and/ 
or natural pollutants were proposed specific processes with uncer- 
tain relative contributions. Natural emissions were considered as an 
unimportant source of oxidant/Os, but this judgment was questioned 
on the basis of indirect evidence. Nearly all reviewers agreed that 
the scientific evidence obtained since the inception of the first 
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oxidant control strategy does not invalidate the qualitative grounds 
of that strategy; that is, control of anthropogenic organic emissions 
continues to be a valid approach to ambient oxidant reduction. There 
was strong reluctance, however, to endorse quantitative strategy 
concepts such as quantitative assessment or organic emissions based 
on reactivity, and calculations of numerical control requirements. 
Based mainly on the findings on oxidant transport and on rural 
oxidant formation, the majority of reviewers concluded that the 
ambient oxidant/O; problem requires control of both the hydrocar- 
bon and NO/sub x/ emissions. 


41460 Oxidation of chlorinated ethanes. Spence, J.W.; Hanst, 
P.L. (Environmental Protection Agency, Research Triangle Park, 
NC). J. Air Pollut. Control Assoc.; 28: No. 3, 250-253(Mar 1978). 

The photooxidation study was undertaken to gain an under- 
standing of the chemistry of conversion of the chlorinated ethanes to 
intermediate and final oxidation products. In the study, 10 ppm of 
each chlorinated ethane and 4 ppm of chlorine were irradiated with 
ultraviolet light. Three quarters of the lamps used were “black light” 
with a maximum intensity near 3650 A, while the remaining one 
quarter were "sun lamps” with 3100 A maximum intensity. A 
Fourier Transform spectrometer and a path length of 360 m were 
used to analyze the reactants and products. Chlorine atoms produced 
by the photolysis of molecular chlorine initiated the oxidation of 
each chlorinated ethane. Chlorinated products that formed during 
the oxidation of the chlorinated ethanes include phosgene, COCh; 
formyl chloride, HCOCI; hydrogen chloride, HCl; acetyl chloride; 
CHsCOC]; chloroacety! chloride, CH2CICOCI; dichloroacetyl chlo- 
ride, CHCl,COC]; and trichlorocetyl chloride, CClsCOCI. Mecha- 
nisms are proposed for the formation of these reaction products but 
are by no means conclusive and warrant further study. Many of the 
products will be further attacked in the atmosphere to produce HCl, 
CO2, and CO. Hydrogen chloride will probably be washed out of 
the troposphere by rain but when it is formed at higher altitudes it 
could persist and enter into the ozone destruction cycle. It is most 
important that information be obtained on the chemical and physical 
removal process for phosgene, formyl chloride, and acid chlorides. 
Of the chlorinated ethanes, methyl chloroform is the least reactive to 
atmospheric process whereas the 1,1-dichloroethane will likely be 
the most reactive. 


41461 Selective determination of heavy metals with the aid of 
organic complex-forming substances and X-ray fluorescence. Hell- 
mann, H. (Bundesanstalt fuer Gewaesserkunde, Koblenz (Germany, 
F.R.)). Z. Anal. Chem.; 289: No. 1, 24-27(Jan 1978). (In German). 

Using an acidic solution for treatment, numerous heavy 
metals can be determined quantitatively, within 30 min, by X-ray 
fluorescence. Metals occurring only in very low concentrations, 
such as in particular mercury, are also precipitated in the presence of 
very high contents of other metals (e.g., iron and zinc) which are 
masked beforehand. The method is particularly well suited for serial 
determinations of lead in airborne and roadbound dust where direct 
determination is affected by the matrix effect. Concentrates from ion 
exchangers and hydroxide precipitations may, of course, also be 
taken as a starting point. 


41462 Measuring mass concentrations of particles in ambient air. 
Gudelhoefer, P.; Schloemer, W. Tech. Ueberwach.; 18: No. 12, 389- 
390(Dec 1977). (In German). 

The TBF 50f filter method is recommended as a measuring 
method to determine the fly dust concentrations with particle sizes 
< 10 xm. Comparative measurements in the free atmosphere have 
been carried out using this method. The evaluations showed that the 
results measured with the TBF 5Of apparatus depend on the wind 
direction. According to the authors, the suction opening must be 
changed if the measured results are to be independent of the wind 
direction. Furthermore, it seems necessary to determine valid con- 
— for the determination of the fine dust concentrations in the 

y dust. 


41463 Common practice of emission monitoring for all federal 
lands. Here: applicability of measuring instruments for continuous 
emission monitoring. Gemeinsames Ministerialbl., A; 28: No. 30, 
661(Dec 1977). (In German). 


Short communication only. 


41464 For air, water, and waste: industrial environmental protec- 
tion. Wasser, Luft Betr.; 21: No. 12, 645(Dec 1977). (In German). 
Short communication only. 


41465 Modifications of air ionisation in working rooms. Deleanu, 
M. Staub-Reinhalt. Luft; 37: No. 12, 459-461(Dec 1977). (In 
German). 

Characteristics of natural air ionization in unpolluted areas are 
indicated. Modifications of air ionization in urban polluted areas, in 
occupied rooms, and in labor spaces are described. In these labor 
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spaces a reduction, or an increase of the small air ion concentration 
may happen; heavy air ions are - as a rule - in higher concentrations 
in labor spaces, than in free, unpolluted air. Some most important 
data concerning the experimental and therapeutical action of air ions 
are briefly passed in review. The author underlines the necessity of 
realising favourable air ionization conditions in different labor 
spaces. 


41466 Measurements of fly dust at working places of coking 
plants with two-stage DP 50 and BAT I instruments. Masek, V. Staub- 
Reinhalt. Luft; 37: No. 12, 464-467(Dec 1977). (In German). 

In connection with the purpose to determine in future the 
MAK values for respirable dust also for working places in coking 
plants, comparative measurements were carried out with two meas- 
uring instruments, and mathematic relations between the total 
amount of respirable dust and dust penetrating into the lungs were 
evaluated. It has been found that, on average, the amount of dust 
components penetrating into the lungs decreases with increasing 
concentration of the total respirable dust. The further necessary 
development of useful instruments for measuring respirable dust 
penetrating and not penetrating into the lungs, should ensure reli- 
able, comparable and recorded results which should also be of use 
for a non-expert. 


41467 Parameterization of aerosol fluxes to the Great Lakes. 
Hicks, B.B. (Argonne National Lab., IL). J. Great Lakes Res.; 3: No. 
3-4, 263-269(Dec 1977). 

Simulations of the flux of pollutants into the Great Lakes 
from the atmosphere have usually been based on parameterization 
procedures that have tended to hide several apparently important 
phenomena. In the case of dry deposition, solubility, wind speed, and 
atmospheric stability appear to be critical factors. Including these 
factors in the special case of highly soluble gases results in predicted 
deposition velocities that rage from an average of 1.5 cm s“! in 
winter to about 0.5 cm s~‘ in summer. A similar but probably 
somewhat weaker seasonal dependence should be expected in the 
cases of particles and partially-soluble gases. Wet deposition by other 
than convective rainfall is largely unstudied, however, the case of 
snowfall in particular should be expected to be considerably differ- 
ent; thus a seasonal variation of wet deposition might also be 
anticipated. 


41468 Hourly variation of aerosol composition in the Great 
Lakes Basin. Berg, W.W.; Vie le Sage, R.; Sato, K.; Pilotte, J.O.; 
Cohn, S.L.; Winchester, J.W.; Nelson, J.W. (Florida State Univ., 
Tallahassee). J. Great Lakes Res.; 3: No. 3-4, 278-290(Dec 1977). 

Elemental composition has been measured in aerosol samples 
as a function of time continuously during summer 1976 at land-based 
sites in the U.S.A. close to the Great Lakes. A 14-station network 
was employed to determine variations with 2-hour time resolution. 
Each sampling device produced a 7-day time dependent sample 
streak on 0.4 ym pore diameter Nuclepore filters at 0.60 liter/min 
flowrates by a slowly sliding sucking orifice. Analysis for S, Cl, K, 
Ca, Fe, Br, Pb, and 8 other elements of Z = 15 was performed by 
proton-induced x-ray emission by moving the sample frame across a 
5 MeV proton beam from a tandem Van de Graaff accelerator in 84 
individual time steps. Sulfur and many trace elements exhibit marked 
time variations without strong inter-site correlations. Inter-element 
correlations, e.g., at the Argonne National Laboratory site, indicate 
that the time variation pattern of sulfur differs from those of soil- 
derived K, Ca, and Fe and also from anthropogenically derived Pb 
and Br. Long range transport of elements from sources in the 
northeast portion of the U.S. appears likely. The transport of pollu- 
tion-derived sulfur especially could have a significant effect on water 
quality in the Great Lakes as well as on precipitation pH levels in 
the Great Lakes basin. 


41469 Precipitation inputs of PCBs to Lake Michigan. Murphy, 
T.J.; Rzeszutko, C.P. (DePaul Univ., Chicago). J. Great Lakes Res.; 
3: No. 3-4, 305-312(Dec 1977). 

Event precipitation samples were collected in Chicago, Illi- 
nois and on Beaver Island, Michigan and analyzed for polychlorinat- 
ed biphenyls (PCBs). The weighted mean concentration of PCBs in 
31 samples of rain was 119 ng/L (119 parts in 10'*). This would 
indicate a deposition of 5000 kg/yr of PCBs to Lake Michigan from 
wet precipitation. The concentrations of PCBs in rainfall were found 
to be as high on Beaver Island as in Chicago. This is interpreted as 
indicating that the sources of PCBs to the atmosphere are diffuse 
and/or that residence times in the atmosphere are long. Precipitation 
is now the major source of these materials to the lake and future 
problems in the lake with PCBs will be determined mainly by the 
magnitude of the atmospheric inputs of PCBs to the lake. 


41470 Instrument for the detection and mass measurement of 
aerosols in an atmosphere. Chuan, R.L.P. (to Susquehanna Corp.). 
German(FRG) Patent 2,123,288/C/. 28 Jul 1977. 3p. (In German). 

For measurements of dust concentrations in the air, the reso- 
nance frequency variation of a measuring crystal with regard to a 
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crystal of reference is used which is proportional to the amount of 
dust particles adsorbed. For good adherence of the particles to the 
crystal, the crystal is coated with a layer of caster oil sulphate. A 
preferential design of the measuring unit is described with the aid of 
a drawing. 


41471 Size discrimination and chemical composition of ambient 
airborne sulfate particles by diffusion sampling. Tanner, R.L.; 
Marlow, W.H. (Brookhaven Natl Lab, Upton, NY). Atmos. Environ.; 
11: No. 12, 1143-1150(1977). 

A sampling method is described by which aerosol particles 
with diameters below the optical scattering region (<0.3 $mu$m) 
are separated into size-related fractions in a battery of diffusion cells 
of exceptional length. The separated particles are then efficiently 
collected on chemically inert, acid treated quartz filters and the 
chemical composition of the collected sulfate-containing particles 
determined by state-of-the-art analytical techniques. Concurrently, 
the particle size distributions (by number) are determined by moni- 
toring the airborne particle content after increasing numbers of 
diffusion cells with a condensation nuclei counter (CNC). 20 refs. 


41472 Mathematical modeling of particulate thermal coagulation 
and transport downstream of an urban area source. Shieh, C.M. 
(Argonne Natl Lab, Ill). Atmos. Environ.; 11: No. 12, 1185- 
1190(1977). 

A finite difference model incorporating the mechanisms of 
thermal coagulation and gravitational sedimentation in the equation 
of diffusion is used to predict the particulate size distribution down- 
stream from an urban area source. The particulate size range is 0.001 
to 100um diam and the domain is 1 km vertically and 100*80 km 
horizontally in the mean and cross-wind directions, respectively. 
The predicted particulate concentrations, coagulation rate and depo- 
sition rate are presented. Comparison between the cases without 
particles larger than 10 pm and with all the particles included shows 
that the larger particles serve as an efficient collection agent for the 
particles smaller than 0.05 pm. 


41473 Study of the environmental cycling of mercury. Frades, 
J.P.G. (Laboratorio Minas, Ciudad Real, Spain); Hildebrand, S.G.; 
Huckabee, J.W.; Fernandez-Murias, B.S.; Diaz, F.S.; Wilson, R.H. 
Nat. Resour.; 13: No. 3, 14-18(1977). 

There are four main reasons why a study of mercury cycling 


and transport in the environment at Almaden is an unique opportuni- 
ty. First, the release is continuous and long-term, meaning that 
cycling processes would tend to be at steady state; second, the 
effluents are from a virtual point source, at least on a regional basis 
(meaning that transport gradients and rates are easier to measure); 
third, there is apparently no other significant source of mercury 
within a radius of hundreds of kilometres; and fourth, the region is 
semi-arid so that non-vaporous cycling processes are not speeded up 
through excessive leaching. The most obvious, and probably the 
most important, mercury source at Almaden is the 30-m stack from 
which mercury vapour and sulphur dioxide generated in the ore- 
roasting ovens are released. Another source of mercury vapour is 
the forced ventilation of the mine. Air is drawn through the shafts 
and galleries by large fans and is dissipated to the atmosphere 
through a stack quite near the main shaft. There are other discharges 
of mercury vapour to the atmosphere such as that from the flasking 
operation, but compared with ore-roasting and mine ventilation, they 
are surely minor. Particulate matter (such as road dust) containing 
mercury is distributed to unknown distances from the mine by wind 
and vehicular activity. The liquid effluent from mine and smelter is 
little more than a trickle, but it is nearly constant and probably 
contains very high concentrations of mercury, as evidenced by drops 
of metallic mercury accumulating in the discharge channels. 


41474 Explanation for the insensitivity to tilts of the electron 
diffraction patterns of amphibole asbestos fibers. Seshan, K. (Law- 
rence Berkeley Lab., CA). Environ. Res.; 14: No. 1, 46-58(1977). 

The previously reported observation that the electron diffrac- 
tion patterns of single amphibole UICC asbestos fibers are insensitive 
to tilts of +-20° along and perpendicular to the fiber axis (Skikne, 
M.I., et al. (1971). Electron diffraction patterns of UICC asbestos 
sample Environ. Res. 4, 141 to 145) is experimentally confirmed. An 
explanation for this effect is proposed based on thin sample effects 
for small tilts and on the pseudohexagonal symmetry of these crys- 
tals for larger tilts. Because of this effect it is difficult to distinguish 
the three monoclinic forms of single amphibole asbestos fibers with- 
out previous study of standard (naturally occurring) single crystals. 


41475 Further studies on the oxidation of sulfur dioxide in coal- 
fired power plant plumes. Forrest, J.; Newman, L. (Brookhaven 
National Lab., Upton, NY). Atmos. Environ.; 11: No. 5, 465- 
474(1977). 

Measurements of particulate sulfur to total sulfur concentra- 
tion ratios and **S—*?S isotope ratios were employed to determine 
the percent of sulfur dioxide converted to sulfate in the plumes of 
four coal-fired power plants. A fixed-wing airplane was outfitted 
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with a high-volume impregnated filter assembly to collect the sam- 
ples. A variety of parameters were investigated including relative 
humidity ranging from 32 to 85 percent, temperatures from 10 to 
25°C, distances as far as 70 km, and times as long as 200 min. 
Generally the extent of SOQ2 oxidation seldom exceeded 5 percent 
with essentially all of the observed oxidation occurring within the 
first few kilometers after emission. The observations are interpreted 
as indicative of a heterogeneous mechanism with the consumption or 
poisoning of available catalyst. No distinct correlation was found 
between the extent of sulfur dioxide conversion with distance, travel 
time, temperature, relative humidity, time of day, or atmospheric 
stability. Plume reproducibility measurements were made, aircraft 
flight patterns compared and fringe effects investigated. An exten- 
sive body of information has been obtained and should serve as a 
reference for future investigations. 


41476 Potential of soil as a sink for atmospheric nitrous oxide. 
Blackmer, A.M.; Bremner, J.M. (Iowa State Univ., Ames). Geophys. 
Res. Lett.; 3: No. 12, 739-742(Dec 1976). 

Recent articles concerning the potential effect of nitrous 
oxide (N2O) on stratospheric ozone have emphasized the need for 
research to identify sources and sinks of atmospheric N2O. Work 
reported shows that soils have a significant capacity for uptake of 
N2O and may represent an important natural sink for atmospheric 
N20. Uptake of N2O by soils is a microbial process involving 
reduction of N2O to Noe. It is promoted by anaerobic conditions and 
by organic substances that promote growth of soil microorganisms, 
and it is retarded by nitrate. Studies with nine Iowa surface soils 
showed that their capacity for uptake of NeO under conditions 
favorable for denitrification of nitrate was much greater than their 
capacity for release of this gas. 


41477 Production of atmosperic nitrous oxide by combustion. 
Weiss, R.F.; Craig, H. (Univ. of California, San Diego). Geophys. 
Res. Lett.; 3: No. 12, 751-753(Dec 1976). 

Measurements of N2O in the effluent gases from the burning 
of coal and fuel oil show that these are significant anthropogenic 
sources of atmospheric N2O. We estimate that the present global 
production of N2O from these sources is 1.6 Mtons N2O(N) per year 
and is increasing at a rate of approximately 3.5% per year. Catalytic 
converters for the reduction of NO emissions also represent a major 
potential source of atmospheric N2O. 


41478 Automatic electrochemical ambient air monitor for chlo- 
ride and chlorine. Mueller, T.R. (to Energy Research and Develop- 
ment Administration). US Patent 3,969,209. 13 Jul 1976. Filed date 8 
Jul 1975. 18p. 

PAT-APPL-594, 164. 

An electrochemical monitoring system has been provided for 
determining chloride and chlorine in air at levels of from about 10 to 
1000 parts per billion. The chloride is determined by oxidation to 
chlorine followed by reduction to chloride in a closed system. 
Chlorine is determined by direct reduction at a platinum electrode in 
6 M H2SO, electrolyte. A fully automated system is utilized to (1) 
acquire and store a value corresponding to electrolyte-containing 
impurities, (2) subtract this value from that obtained in the presence 
of air, (3) generate coulometrically a standard sample of chlorine 
mixed with air sample, and determine it as chlorine and/or chloride, 
and (4) calculate, display, and store for permanent record the ratio of 
the signal obtained from the air sample and that obtained with the 
standard. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 39309, 39353, 40542, 40684, 
41434, 41437, 41458, 41498, 41692 


41479 (CONF-770901—) Proceedings of a workshop on the eval- 
uation of models used for the environmental assessment of radionuclide 
releases. (Oak Ridge National Lab., Tenn. (USA)). Apr 1978. Con- 
tract W-7405-ENG-26. 134p. Dep. NTIS, PC A07/MF AOI. 

From Workshop of the evaluation of models used for the 
environmental assessments of radionuclides; Gatlinburg, TN, USA (6 
Sep 1977). 

Separate abstracts were prepared for the 5 papers presented at 
the conference. (HLW) 


41480 (COO—4364-1) Environmental consequences of atmos- 
pheric krypton-85, Boeck, W.L. (Niagara Univ., N.Y. (USA)). 1978. 
Contract EE-77-S-02-4364. 16p. Dep. NTIS, PC A02/MF AOI. 

This project examines the thesis that atmospheric background 
ionization is relevant to the understanding of weather. Projections of 
future world-wide use of nuclear energy imply that sufficient kryp- 
ton-85 will be produced and may be released to significantly alter the 
natural ionization background. The scope of the project includes an 
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assessment of krypton-85 on the electrical aspects of the atmosphere 
as well as the consequences of an altered electrical state of the 
atmosphere. The results of a first approximation model for the 
effects of krypton-85 on the atmosphere show that the electric field 
at the surface of the ocean would be reduced by about 25 percent 
and at a continental station by about 15 percent. At about two 
kilometers altitude, the electric field would be reduced by about 14 
percent over the oceans and 16 percent over the land. The effects 
decrease quickly with increasing altitude. Analytical studies of the 
equations for fair weather atmospheric electricity yield solutions 
suitable for the interpretation of time dependent phenomena with 
periods longer than a few seconds. A brief analysis shows that a 
perfect assessment is not necessary to make an error-free decision 
regarding krypton-85 control measures. From the viewpoint of a 
decision-maker, those aspects that could swing the decision from one 
alternative to another are priority areas for analysis. 


41481 (LA-UR—78-1150) Advances in alpha air monitoring in- 
strumentation. Valentine, A.M. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1978. Contract W-7405-ENG-36. 13p. (CONF-780612—1). 
Dep. NTIS, PC A02/MF AOl. 

From Symposium on advances in radiation protection moni- 
toring; Stockholm, Sweden (26 Jun 1978). 

Early detection of airborne radioactive material is important 
for effective worker protection, particularly at facilities handling 
high toxicity alpha emitting radionculides such as 7°*Pu and °° Pu. 
Variable levels of ever-present and naturally occurring alpha emit- 
ting radon daughters made gross alpha air monitoring systems unreli- 
able for live time monitoring of airborne plutonium. Hence, good 
live time monitoring was not possible until an improved alpha air 
monitoring instrument capable of monitoring select plutonium ra- 
dionuclides of concern was developed and marketed by nuclear 
instrumentation companies in the United States during the late 1960s 
and early 1970s. This monitoring instrument utilized a solid state 
silicon-diffused junction type detector and a pulse height analyzer 
system to achieve a radon daughter rejection capability. This rejec- 
tion capability has resulted in an improved sensitivity for specific 
alpha emitting radionuclides such as ***Pu, ***Pu, and **'Am. Cur- 
rent models of this instrument are capable of detecting 40 dis/min of 
plutonium alpha activity. This activity is about equal to the integrat- 
ed activity workers would be exposed to if they worked for eight 
hours in an airborne concentration equal to the maximum permissible 
concentration for transportable 7°° Pu. 


41482 (NP—23184) Environmental radiation surveillance con- 
ducted in the vicinity of the Fort St. Vrain Nuclear Generating Station 
for the Public Service Company of Colorado. Johnson, J.E. (Colorado 
State Univ., Fort Collins (USA)). 1977. 13lp. State Univ., Fort 
Collins. 

During the second half of 1977 the Fort St. Vrain nuclear 
generating station operated as follows: for two days in July at an 
average power level of 16 MWe, for 13 days in August at an average 
power level of 42 MWe, for 23 days in September at an average 
power level of 76.5 MWe, for 30 days during October at an average 
power level of 102.7 MWe, for 16 days in November at an average 

wer level of 113.6 MWe and was not critical during the month of 
ber 1977. The environmental sampling included surface air, 
surface waters, sediments, soils, vegetation, milk, and beef from 
cattle grazing on the site. All radioactivity data were near back- 
— levels and near the minimum detactable activity (MDA) 
evels for each radionuclide and sample type. 


41483 (NUREG—0440) Liquid pathway generic study. Impacts 
of accidental radioactive releases to the hydrosphere from floating and 
land-based nuclear power plants. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Div. of Site Safety and Environmental 
Analysis). Feb 1978. 397p. NTIS $13.00. 

The staff concludes that for representative sites, there are 
differences in the impacts of accidental radioactive releases to the 
hydrosphere between floating nuclear plants (FNPs) and land-based 

lants (LBPs) of the ice-condenser type. The consequences of re- 
leases from design basis accidents are found to be lower for an FNP 
than for an LBP. For core-melt events which we consider to be of 
very low probability, the staff results indicate that the expected 
liquid pathway consequences are higher at an FNP than at an LBP, 
and that interdiction at the site is not likely for an FNP. The staff 
considers this combination of differences in release magnitude and 
interdiction potential to be significant. An assessment of the overall 
significance of the total risk associated with potential releases to 
liquid and airborne pathways will be considered in a forthcoming 
environmental impact statement for the FNP. This environmental 
impact statement will include a consideration of the environmental, 
social, and economic impacts of the operation of the FNP, as well as 
a value-impact analysis of alternatives which may avoid or mitigate 
radiological impacts to the environment. 


41484 (NVO—410-39) Environmental surveillance report for the 
Nevada Test Site, July 1970—June 1976. Lantz, M.W. (comp.). 
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(Reynolds Electrical and Engineering Co., Inc., Las Vegas, Nev. 
(USA). Environmental Sciences Dept.). Feb 1978. Contract EY-76- 
C-08-0410. 140p. Dep. NTIS, PC A07/MF AO1. 

This report documents the environmental surveillance pro- 
gram at the Nevada Test Site as conducted by the Energy Research 
and Development Administration (ERDA) onsite radiological safety 
contractor from July, 1970 through June, 1976. Summary data for 
concentrations of radioactivity in air and water samples are present- 
ed, and relevancy to ERDA guides is established. 


41485 (PNL—2500(Pt.1), pp 3.55-3.58) Characterization of 
mixed LMFBR fuel-sodium aerosols generated by laser vaporization. 
Allen, M.D. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

A laser was used to vaporize PuO2-UOz from the surface of a 
rotating fuel pellet to simulate LMFBR fuel-sodium condensation 
aerosols. The branched, chain-like PuOz-UQO2 aggregates are swept 
by argon into a sodium vapor atmosphere. The sodium condenses on 
the aggregates, and the mixed aerosol is diluted with 50% relative 
humidity air. These aerosols are being characterized according to 
physical appearance, crystalline structure, and aerodynamic behav- 
ior. 


41486 (PNL—2614) Environmental surveillance at Hanford for 
CY 1977. Houston, J.R.; Blumer, P.J. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Apr 1978. Contract EY-76-C-06- 
1830. 58p. Dep. NTIS, PC A04/MF AO1. 

Environmental data collected during 1977 show continued 
compliance by Hanford with all applicable state and federal regula- 
tions. Data were collected for most environmental media includin 
air, Columbia River water, external radiation, foodstuffs (milk, beef, 
eggs, poultry, and produce) and wildlife (deer, fish, game birds, and 
oysters from Willapa Bay), as well as soil and vegetation samples. In 
general, offsite levels of radionuclides attributable to Hanford oper- 
ations during 1977 were indistinguishable from background levels. 


41487 (UM-RSMAS—78001) Atmospheric tritium. Progress 
report, 1 July 1977—30 June 1978. Oestlund, H.G.; Mason, A.S. 
(Miami Univ., Fla. (USA). Rosenstiel School of Marine and Atmos- 
pheric Sciences). Apr 1978. Contract EY-76-S-05-3944. 85p. Dep. 
NTIS, PC A0S/MF AO1. 

Field sampling devices are described with regard to tritium in 
rains, airborne tritium sampling, stratospheric balloon sampler, and 
stratospheric water vapor. Tables are presented for data on atmos- 
pheric HT and HTO in Alaska, Miami, Hawaii and New Zealand; 
tritium in rains in Miami and Barbados; and stratospheric HT and 
HTO from Project Airstream. The data showed a marked decline in 
the tropospheric HT mixing ratio during 1977. A discussion is given 
of significant findings. (HLW) 


41488 Parameterizations for resuspension and for wet and dry 
deposition of particles and gases for use in radiation dose calculations. 
Slinn, W.G.N. (Oregon State Univ., Corvallis). Nucl. Saf; 19: No. 2, 
205-2 19(1978). 

Some comments are presented about methods and accuracies 
of parameterizing precipitation scavenging, dry deposition, and resu- 
spension for use in both accidental and long-term-average radiation 
dose calculations. The presentation emphasizes wet, dry, and resu- 
spension velocities. The accuracies of these parameterizations de- 
crease with attempts to obtain increasing time resolution. Annual- 
average estimates for the wet deposition velocity are known to 
within a factor of about 2 to 5. Similarly, annual-average estimates 
for the dry deposition velocity are known to within a factor of about 
2 to 5, except when they apply to submicron particles and slightly 
reactive gases depositing on vegetation. In these cases there is an 
order-of-magnitude uncertainty or more. Associated with the resu- 
spension velocity parameterization of resuspension, there are many 
orders-of-magnitude uncertainty. Further research and alternative 
formulations for dose calculations are encouraged, and one alterna- 
tive is outlined. 


41489 Effects of rainstorms and runoff on consequences of atmos- 
pheric releases from nuclear reactor accidents. Ritchie, L.T.; Brown, 
W.D.; Wayland, J.R. Nucl. Saf; 19: No. 2, 220-238(1978). 

A preliminary model describing the effects of washout and 
runoff on the consequences of a nuclear reactor accident is present- 
ed. The most important new feature of this structured model relative 
to the model described in Report WASH-1400 is the spatial structure 
of rainstorms and runoff consisting of four levels of rain intensity 
that are normalized by rain-gauge data. The predicted concentra- 
tions of radioactivity and resultant health consequences of the struc- 
tured model are compared to those of the model in WASH-1400 for 
simplified rainstorms with fixed meteorological conditions and for an 
actual rainstorm. Runoff and the spatial structure of the rain in the 
new model can result in health consequences that are significantly 
different from those of the WASH-1400 model. 
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41490 (ORNL-tr—4620) Measurement of activity of radioactive 
effluents under normal UJV operation. Horyna, J. (Ustav Jaderneho 
Vyzkumu, Rez (Czechoslovakia)). [nd]. Translated by S.D. Blalock 
Jr. from pp 386-387 of Puvodni Sdeleni, profile No. 3150-056, 
January 14, 1978. 6p. Dep. NTIS, PC A02/MF AO1. 

Radiation monitoring procedures at the Rezb Nuclear Re- 
search Center, Czechoslovakia, are described. No serious breakdown 
in the equipment has occurred during operation. Measurement has 
shown that on an annual average the alpha and beta activity of 
active aerosols and of radioactive iodine are less than the values set 
at 59/72 Sb for continuous respiration of the individuals in the 
population, applied to 7°°Pu, *Sr and ''I. The volumetric activity 
of radioactive gases did not exceed the value of 10® dis./s/m*. 
Specimen analysis has revealed that more than 95% of the escape 
activity is formed of *'Ar and '*"I. The presence of ***Pu in effluent 
has not been demonstrated. The results confirm the propriety of the 
chosen control system. Therefore it is evident that, even with 
minimal long-term irradiation, considered in the UJV studies on 
safety, the effect of the escape activity on the environment is 
negligible. 


REGULATIONS 


REFER ALSO TO CITATION(S) 40346, 40543, 40544, 40546, 
40689, 41434, 41479, 41542 


41491 Measurement and the law: monitoring for compliance with 
the Clean Air Amendments of 1970. Blacker, S.M.; Ott, W.R.; Stan- 
ley, T.W. (Environmental Protection Agency, Washington, DC). 
Int. J. Environ. Stud.; 11: No. 3, 169-185(Nov 1977). 

The Clean Air Amendments of 1970 (P.L. 91 to 604) contain 
a large number of regulatory approaches designed to operate sepa- 
rately and in combination to improve air quality, thereby protecting 
the Nation’s public health and welfare. These approaches include 
attainment of National Ambient Air Quality Standards (NAAQS) 
through State Implementation Plans, control of stationary sources, 
and control of mobile sources. The paper discusses the essential 
provisions in each regulatory approach so one can appreciate its 
underlying purpose and the rationale for the Environmental Protec- 
tion Agency's (EPA) regulatory actions in each area. Air monitoring 
consitutes one of the most important yardsticks available for judging 
the effectiveness of regulatory approaches. The paper focuses on one 
regulatory approach--control of air pollution through State Imple- 
mentation Plans--depicting it as a feedback control system. The 
NAAQS are inputs to the system, the Plans are the control mecha- 
nism, and air monitoring is the "feedback loop” by which to gauge 
compliance with the NAAQS. Within the feedback loop are six 
component subsystems: monitoring site selection, sampling frequen- 
cy, measurement methods, reference materials, data acquisition, and 
data analysis and presentation. The paper briefly describes the gener- 
al operations and scientific requirements of each subsystem. 


41492 Term ‘environmentally damaging effects’ in the sense of 
the Federal Act on the Protection against Nuisances. G/ueckauf; 112: 
No. 23, 1339-1341(Dec 1976). (In German). 

Court decisions in connection with the construction of a 
power station at Voerde have caused unusual public excitement. 
Above all, the verdict of the Muenster OVG (higher administrative 
court) has been noted by large numbers of the population. The case 
was based on the appeal of an inhabitant against the preliminary 
judgment of the appropriate supervisory office, which declared the 
erection and operation of two power station units of 707 MW output 
each to be suitable for authorization and gave the first partial licence. 
The administrative courts have granted the appeal to the first and 
second courts and have suspended the decision against which the 
appeal was made. Regarding the verdict of the Muenster OVG, the 
representations on the meaning of the term ‘environmentally damag- 
ing effects’ in the sense of the Federal Act on the Protection against 
Nuisances and on the meaning of the clean air standard ‘TA Luft’ 
are of particular legal significance. The basic grounds for the deci- 
sion are given. 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 38831, 38832, 39120, 39121, 
39122, 39154, 39906, 41431, 41511, 41512, 41513 
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41493 (COO—2307-14) Biological/environmental relationships 
in desert ecosystems of the Nevada Test Site. Progress report for 
period May 1, 1977—June 30, 1978. Beatley, J.C. (Cincinnati Univ., 
Ohio (USA). Dept. of Biological Sciences). Mar 1978. Contract EY- 
76-S-02-2307. 12p. Dep. NTIS, PC A02/MF AO1. 

Activities covered by the report are the preparation of re- 
ports on endangered and threatened plant species of central-southern 
Nevada; status of review of Camissonia heterochroma complex in 
western United States; gift of plant collections to the United States 
Museum of Natural History; and preparation of shrub data manu- 
script, and significant conclusions from the data. 


41494 Land subsidence due to water withdrawal in the vicinity of 
Pecos, Texas. Rosepiler, M.J.; Reilinger, R. (Cornell Univ., Ithaca, 
NY). Eng. Geol. (Amsterdam); 11: No. 4, 295-304(Dec 1977). 

Analysis of repeated leveling conducted by the National 
Geodetic Survey indicates a zone of anomalous relative subsidence 
in the vicinity of Pecos, Texas. The subsidence appears to have 
resulted from the decline of water level due to pumping from 
unconsolidated stream-deposited alluvium of Cenozoic age. Maxi- 
mum observed vertical ground movement relative to benchmarks 
outside the zone of pronounced subsidence exceeded 200 mm be- 
tween 1934 and 1956. The decline in the water table was as much as 
60 m during approximately the same period. The subsiding region is 
about 30 km wide and 50 km long. 


41495 Mathematical model of forest succession and land use for 
the North Carolina Piedmont. Johnson, W.C. (Oak Ridge National 
Lab., TN). Bull. Torrey Bot. Club; 104: No. 4, 334-346(1977). 

A linear, constant-coefficient compartment model was con- 
structed to simulate temporal changes in the areal extent of major 
forest types in the North Carolina Piedmont. Model structure and 
transfer coefficients were derived from published ecological litera- 
ture and available USDA Forest Service statistical summaries. The 
results show the importance of old-field abandonment to the perpet- 
uation of extensive loblolly pine (Pinus taeda) forests in the Pied- 
mont. Should abandonment cease, post-harvest treatment and plant- 
ing of loblolly pine would have to be increased considerably over 
current levels to maintain an extensive loblolly pine forest type. 
Extrapolation of current rates of change forward 250 years would 
result in a sizeable increase in the area of loblolly pine and loblolly 
pine-oak types, a slight increase in oak-hickory, a sizeable decline in 
shortleaf and Virginia pine (Pinus echinata, Pinus virginiana, resp.) 
types and a slight decline for other mixed pine-hardwood and 
lowland and dry upland hardwood categories compared to current 
conditions. The technique can be a useful tool either to assess some 
long-term effects of present management and use trends or to suggest 
strategies necessary to obtain a desired regional mixture of forest 
types. 


RADIOMETRIC TECHNIQUES 


41496 (GIBX—49(78)) Evaluation of soil moisture measurement 
using gamma ray spectroscopy. (Geodata International, Inc., Dallas, 
Tex. (USA)). 22 Aug 1977. Contract EY-76-C-13-1664. 87p. NTIS, 
MF AOi. 

Portions of document are illegible. 

Field data acquired in the period 1962 to 1965 indicated the 
possibility of a spectral distortion in the low energy region of the 
gamma radiation energy spectrum relative to the energy region 
above 1.0 MeV. Experimental results acquired in this study indicate 
that a spectral energy distortion present when added gamma ray 
attenuating material is placed either within or external to the source 
material does not exist to the degree necessary to correct for soil 
mositure, even in the controlled laboratory environment. Theoretical 
data indicate that observation of results below 100 keV energy 
should provide a recognizable change in the residual energy spectra 
changes in soil moisture content. If the effect is only detectable for 
energies up to approximately 100 keV, it cannot be expected to be 
detectable in airborne data at 400 feet surface altitude where surface 
altitude variations, soil material variations, and atmospheric compton 
scattering will reduce any confirming effect. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 39015, 39119, 41473, 41476 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 39230, 39309, 39353, 40542, 
40684, 41479, 41482, 41486, 41692 
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41497 (CONF-770901—, pp 85-98) Terrestrial food chain trans- 
port of radionuclides. Soldat, J.K. (Battelle-Pacific Northwest Lab., 
Richland, WA). Apr 1978. 

From Workshop of the evaluation of models used for the 
environmental assessments of radionuclides; Gatlinburg, TN, USA (6 
Sep 1977). 

In Proceedings of a workshop on the evaluation of models 
used for the environmental assessment of radionuclide releases. 

Models and computer codes are available for estimating trans- 
port into terrestrial foods of radionuclides released to air or water 
from either accidents or routine (chronic) operations of nuclear 
facilities. Most of the models were derived from those in the 
HERMES code and are best suited for routine, chronic situations. 
An exception is TERMOD which may be employed for evaluation 
of time-dependent concentrations in foodstuffs following an acciden- 
tal release as well as for evaluation of a chronic release. The 
available models are relatively simple and employ a reasonable 
number of variables most of which have been either determined 
from limited experimental data or estimated by comparison with 
chemically similar elements. Conservative estimates are generally 
used for those parameter values which are not well defined or which 
have a wide range of possible values. This leads to calculated dose 
values which are likely to be higher than the true doses. Because of 
the possibility of unidentified errors in some other parameter values, 
the magnitude of the overestimate cannot be quantified. The net 
result is calculated dose values which are order of magnitude esti- 
mates of the true doses. In certain specific applications, such as 
transfer of radioiodine from air to grass to milk, the models predict 
the true values within factors of 3 to 5. Refinements required for 
improving the accuracy of these models include improving our 
knowledge about the values of the parameters such as uptake by 
plants from soil; transfer from animal feed to milk, eggs, and meat; 
deposition velocity from air to plant. 


41498 Actinides in the environment. Friedman, A.M. (ed.). 
Washington, DC; American Chemical Society (1976). 113p. (CONF- 
7604126—). . 

From Symposium on environmental behavior of actinides; 
New York, NY, USA (1 Apr 1976). 

Separate abstracts were prepared for five of the papers pre- 
sented at the conference. The abstract of one paper appeared in a 
previous issue of Energy Research Abstracts. (HLW) 


41499 Biological pathways and chemical behavior of plutonium 
and other actinides in the environment. Dahlman, R.C.; Bondietti, 
E.A.; Eyman, L.D. (Oak Ridge National Lab., TN). pp 47-80 of 
Actinides in the environment. Friedman, A.M. (ed.). Washington, 
DC; American Chemical Society (1976). 

From Symposium on environmental behavior of actinides; 
New York, NY, USA (1 Apr 1976). 

See CONF-7604126—. 

Speciation and chemical transformation of actinide elements 
in aquatic and terrestrial environment will play a major role in their 
long-term immobilization of transport. The oxidation state of Pu 
appears to be very important. Plutonium (IV) strongly sorbs to soils 
and sediments. Stable soluble species may be dominated by Pu(VI). 
Anionic forms of Pu have been observed, but the significance of 
their behavior in environmental media is unknown. Low rates of 
239 Py-oxide dissolution yield Pu(VI) as the most soluble monomeric 
species. About 10° days would be required for dissolution of a 
reference 0.3-4m spherical particle. Mobility of Pu in the environ- 
ment may be related to the more soluble Pu(VI) species. Uptake of 
Pu by the root pathway yields maximum CR’s of 10~*% contamina- 
tion of foliar surfaces appears responsible for CR’s as high as 107*. 
Concentration ratios greater than 10~' are postulated for Np(V). 
Exposure to soil, geochemical, and ecological processes for 30 years 
resulted in CR values of 10~* for native and vegetable species; over 
99 percent of the Pu remains associated with the soil. Uptake of Am, 
Cm, and Np by plants exceeds that observed for Pu; differential 
uptake is postulated to be related to hydrolysis and sorption charac- 
teristics of the actinides. The order of uptake for these actinides (Np 

reater than Am approximately equal to Cm approximately equal to 
greater than Pup appears to be related to the order of oxidation 
state species, V greater than III approximately equal to VI greater 
than IV. In aquatic systems, most of the Pu is associated with 
sediment. Distribution coefficients are approximately 100,000. Amer- 
icium, curium, and neptunium are probably more soluble than pluto- 
nium in aquatic environments. Sediment is the major source of 
actinide elements ingested by aquatic biota. 


41500 Application of the box model theory to the geophysical 
transport of PuO.: geochemistry of Pu(NO;),. Jakubick, A.T. (Ge- 
sellschaft fuer Kernforschung, Karlsruhe, Ger.). pp 81-88 of Actin- 
ides in the environment. Friedman, A.M. (ed.). Washington, DC; 
American Chemical Society (1976). 

From Symposium on environmental behavior of actinides; 
New York, NY, USA (1 Apr 1976). 

See CONF-7604126—. 


ERA VOL. 3, NO. 17 


The following topics are discussed: plutonium pathways in 
terrestrial ecosystems; effects of feeding by worms on soil, burrow- 
ing of small animals, uptake by plant roots, removal of minerals, 
temperature variations, and water content on transfer of plutonium 
through the soil; mathematical models of geophysical transport; and 
mathematical models of geochemistry of Pu (NOs)4. (HLW) 


41501 (ORNL-tr—4541) Uranium in the soils and certain agri- 
cultural plants of the Leningrad region. Alekssev, Yu.V. Translated 
from Zap. Leningr. S-kh. Inst.; 128: No. 3, 21-27(1969). 10p. Dep. 
NTIS, PC A02/MF AO1. 
The soils of the Leningrad region (USSR) for the most 

are poor in uranium (0.5 to 1.5 mg/kg), with the exception of soils of 
the northwest part of the region (up to 8.0 mg/kg). The coefficient 
of biological absorption of uranium for most agricultural crops is 
equal to 0.n percent. Among plants, the greatest amount of uranium 
in the dry material was detected in the tops of the potato (0.063 mg/ 
kg), the sugar beet (0.062 mg/kg), the straw of the vetch (0.02 mg/ 
kg), corn (0.019 mg/kg), and peas (0.014 mg/kg). The tubers, root 
crops, and also the grain and straw from barley are characterized by 
a low uranium content. 


SOIL 
REFER ALSO TO CITATION(S) 39329, 39350 
41502 (EMSL-LV—0539-13) Fruit and vegetable radioactivity 


survey, Nevada Test Site environs. Andrews, V.E.; Vandervort, J.C. 
(Environmental Monitoring and Support Lab., Las Vegas, Nev. 


(USA)). Apr 1978. Contract EY-76-A-08-0539. vp. NTIS, PC A03/ 
MF AOl. 


During the 1974 growing season, the Environmental Monitor- 
ing and Support Laboratory-Las Vegas, of the U.S. Environmental 
Protection Agency, collected samples of fruits and vegetables grown 
in the off-site area surrounding the Nevada Test Site. The objective 
was to estimate the potential radiological dose to off-site residents 
from consumption of locally grown foodstuffs. Irrigation water and 
soil were collected from the gardens and orchards sampled. Soil 
concentrations of cesium-137 and plutonium-239 reflected the effects 
of close-in fallout from nuclear testing at the Nevada Test Site. The 
only radionuclide measured in fruit and vegetable samples which 
might be related to such fallout was strontium-90, for which the first 
year estimated dose to bone marrow of an adult with an assumed 
rate of consumption of the food would be 0.14 millirad. 


41503 Chemical characterization of local and stra ic pluto- 
nium in Ohio soils. Muller, R.N. (Argonne National Lab., IL). Soil 
Sci.; 125: No. 3, 131-136(Mar 1978). 

The chemical nature of plutonium derived from stratospheric 
fallout and industrial sources was studied in three agricultural soils. 
The majority of the soil plutonium was associated with a reductant- 
soluble, hydrous oxide phase that, under most conditions of terrestri- 
al ecosystems, remains essentially immobile. The proportion of plu- 
tonium associated with organic matter (0.1IN NaOH-extractable) 
varied among soils, and increased with decreasin, = size in the 
same soil. In a soil containing ***Pu from a hed fabrication facility 
and 7°°,24°Py from stratospheric fallout, isotopic ratios between the 
NaOH-extractable and residual phases were essentially constant, 
indicating that, in these soils, plutonium from both sources behaves 
similarly. The distribution of soil plutonium with icle size ap- 
pears to be most directly related to the mass of the soil particle. 


41504 Method for collecting spores from a mold. Au, F.H.F.; 
Beckert, W.F. (to Energy Research and Development Administra- 
tion). US Patent 4,046,593. 6 Sep 1977. Filed date 17 Jun 1976. 10p. 

PAT-APPL-696,998. 

A technique and apparatus used therewith for determining the 
uptake of plutonium and other contaminants by soil microorganisms 
which, in turn, gives a measure of the plutonium and/or other 
contaminants available to the biosphere at that particular time. A 
measured quantity of uncontaminated spores of a selected mold is 
added to a moistened sample of the soil to be tested. The mixture is 
allowed to sit a predetermined number of days under specified 
temperature conditions. An agar layer is then applied to the top of 
the sample. After three or more days, when spores of the mold 
growing in the sample have formed, the spores are collected by a 
miniature vacuum collection apparatus operated under preselected 
vacuum conditions, which collect only the spores with essentially no 
contamination by mycelial fragments or culture medium. After col- 
lection, the fungal spores are dried and analyzed for the plutonium 
and/or other contaminants. The apparatus is also suitable for collec- 
tion of pollen, small insects, dust, and other small particles, material 
from thin-layer chromatography plates, etc. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 41502, 41504, 41533 
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41505 (LA-UR—78-1097) LASL models for environmental 

of radionuclides in forests. Gallegos, A.F.; Smith, W.J.; 
Johnson, L.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 1978. 
Contract W-7405-ENG-36. 9p. (CONF-780450—1). NTIS, MF A0l. 

From 9. conference on modeling and simulation; Pittsburgh, 
PA, USA (27 Apr 1978). 

Portions of document are illegible. 

The Los Alamos Scientific Laboratory has been developing 
techniques for evaluating the adequacy of shallow land radioactive 
disposal sites to contain disposed radionuclides. This report discusses 
developments in applying a Biological Transport Model to simulate 
the cycling of plutonium in pinyon-juniper, and ponderosa pine 
forest ecosystems through serial stage developments using plant 
growth dynamics created in the model. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 38817, 38818, 38824, 38830, 
38831, 38832, 38845, 38860, 39120, 39121, 39122, 39154, 39906, 
40563, 40585, 40666, 40689, 41437, 41493, 41757 


41506 (ANL/EMR—1(Vol.3C)) Integrated mined-area reclama- 
tion and land-use planning. Volume 3C. A case study of surface mining 
and reclamation planning: Georgia Kaolin Company Clay Mines, 
Washington County, Georgia. Guernsey, J.L.; Brown, L.A.; Perry, 
A.O. (Argonne National Lab., Ill. (USA)). Feb 1978. Contract W-31- 
109-ENG-38. 122p. Dep. NTIS, PC A06/MF AO1. 

Portions of document are illegible. 

This case study examines the reclamation practices of the 
Georgia Kaolin’'s American Industrial Clay Company Division, a 
kaolin producer centered in Twiggs, Washington, and Wilkinson 
Counties, Georgia. The State of Georgia accounts for more than 
one-fourth of the world’s kaolin production and about three-fourths 
of U.S. kaolin output. The mining of kaolin in Georgia illustrates the 
effects of mining and reclaiming lands disturbed by area surface 
mining. The disturbed areas are reclaimed under the rules and 
regulations of the Georgia Surface Mining Act of 1968. The natural 
conditions influencing the reclamation methodologies and techniques 
are markedly unique from those of other mining operations. The 
environmental disturbances and procedures used in reclaiming the 
kaolin mined lands are reviewed and implications for planners are 
noted. 


41507 (EMSL-LV—0539-14) Animal investigation program 1975 

annual report: Nevada Test Site and vicinity. Smith, D.D.; Giles, 

K.R.; Bernhardt, D.E.; Brown, K.W. (Environmental Protection 

Agency, Las Vegas, Nev. (USA). Environmental Monitoring and 

a Lab.). Feb 1978. Contract EY-76-A-08-0539. 96p. Dep. 
IS, PC AOS/MF AOl1. 

Data are presented from the radioanalysis of tissues collected 
from cattle, deer, desert bighorn sheep, and other wildlife that 
resided on or near the Nevada Test Site during 1975. Routine 
activities and special investigations of the Animal Investigation 
Program are also discussed. Other than the naturally occurring 
_ oy gamma-emitting radionuclides are detected infrequent- 

Tritium concentrations in the tissues from most of the animals 
Rv were at background levels. Strontium-90 levels in bones 
from deer and cattle were slightly lower than those reported for the 
preceding year while levels in desert bighorn sheep bones were 
elevated. A graph depicts the average levels found in the bones of 
the three species from 1956 through 1975. The gross and microscop- 
ic lesions found in necropsied animals are discussed. In general, these 
lesions are consistent with the physical condition of the animal and 
type of population sampled. No gross or microscopic lesions were 
—— that could be directly attributed to the effects of ionizing 

jation. 


41508 (HN—0020-1085) Catalog of archaeological site survey 
records, Amchitka Island, Alaska. (Holmes and Narver, Inc., Las 
Vegas, Nev. (USA). On-Continent Test Div.). Jul 1970. Contract 
EX-76-C-06-0020. 268p. Dep. NTIS, PC A12/MF AOI1. 
The purpose of the archaeological investigation on Amchitka 
Island was primarily to prevent loss of archaeological materials 
through unauthorized excavation and inadvertent destruction of sites 
by construction activities. An inventory of 76 archaeological sites 
was completed in 1968 and recommendations were made for salvage 
of some sites which were presumed to be within the range of damage 
by activities of the U.S. Atomic Energy Commission’s scientific 
ya gram for Amchitka Island. Salvage was begun on Site 49 RAT 
5 in 1968. In 1969 the salvage program was completed and all sites 
were reviewed for unauthorized excavation. This document presents 
detailed archaeological site survey reports for sites 49 RAT 1 
through 49 RAT 78 and a location map of these sites. 


41509 (PB—27307) The potential impact of coal-energy develop- 
ment on agriculture land resources in Wyoming's Powder River Basin. 
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Completion report. Janis, D.; Carlson, J.; Phillips, C. (Wyoming 
Univ., Laramie (USA). Water Resources Research Inst.). Jun 1977. 
Contract DI-14-34-0001-6053. 75p. NTIS PC A04/MF AO1. 

The range of impacts that could occur to agriculture and the 
adjustments that might occur as land resources in Wyoming's 
Powder River Basin are shifted from agricultural production to coal- 
energy production are discussed. The impacts are analyzed in terms 
of acres of land withdrawn from agricultural production, the types 
of crops which would be on that land, and the economic loss to the 
Basin (in dollars of production lost) associated with the withdrawal 
of this agricultural production. 


41510 Microwave radiometric survey of the San Joaquin nuclear 
project site, Kern County, California. Johnson, G.R.; England, A.W. 
(Geological Survey, Denver). J. Res. U.S. Geol. Surv.; 5: No. 4, 431- 
435(1977). 

An airborne microwave survey was made in the region of the 
San Joaquin nuclear project site near Bakersfield, Calif. The purpose 
of the study was to determine if the variability of soil emissivity due 
to moisture content is a valid near-surface expression of buried fault 
systems. The results showed the existence of linear-emissivity 
anomalies paralleling, and to some extent, overlying the Greeley and 
Pond-Poso Creek faults. The anomalies seem to be direct expressions 
of silt-filled, northwesterly trending channels of the Pond-Poso 
Creek-Tulare Lake distributary system. The location, orientation, 
and linearity of the distributary channels suggest an association with 
buried faults, but no relationship has yet been determined. 


41511 Land subsidence symposium. Paris; International Associ- 
ation of Hydrological Sciences (1977). 676p. (In English and 
French). (CONF-761217—). Hastings, Washington, DC. 

From 2. international symposium on land subsidence; Ana- 
heim, CA, USA (10 Dec 1976). 

The Second International Symposium on land subsidence was 
held on December 13-17, 1976 at Anaheim, California. Its purpose 
was to bring together international specialists on land subsidence, to 
present the results of research and practice related to cause, effect, 
and control, and to take stock of the advance in knowledge taking 
place in the subject since the 1969 symposium. Intensive develop- 
ment of water, oil, gas, and minerals to meet the needs of a more and 
more highly industrialized world has resulted in an increasingly 
wider interest in the land subsidence that frequently results from 
such development. The papers range in scope from mathematical 
modeling through broad descriptions of project progress and subsi- 
dence case histories to legal and economic aspects. Sixty papers 
were presented at the symposium. Abstracts were prepared for 9 of 
the presentations. (MCW) 


41512 Land-surface subsidence in the Houston—Galveston 
region, Texas. Gabrysch, R.K. (Geological Survey, Houston, TX). 
pp 16-24 of Land subsidence symposium. Paris; International Associ- 
ation of Hydrological Sciences (1977). 

From 2. international symposium on land subsidence; Ana- 
heim, CA, USA (10 Dec 1976). 

See CONF-761217—. 

Development of ground water in the region began in the 
1890's. Pumping of ground water from the Chicot and Evangeline 
aquifers for municipal supply, industrial use, and irrigation was about 
23 cubic meters per second by 1974. Pumping of large amounts of 
ground water has resulted in water-level declines during 1943-73 of 
as much as 61 meters in well: :.ompleted in the Chicot aquifer and as 
much as 99 meters in wells completed in the Evangeline aquifer. The 
declines in artesian pressures have resulted in pronounced regional 
subsidence of the land surface. The center of subsidence is east- 
southeast of Houston at Pasadena, where as much as 2.3 meters of 
subsidence occurred between 1943 and 1973. The maximum amount 
of subsidence during 1964-73 was about 1.1 meters. The area in 
which subsidence is 0.3 meter or more has increased from about 906 
square kilometers in 1954 to about 6,475 square kilometers in 1973. 
Water from Lake Livingston on the Trinity River, about 97 kilome- 
ters east of Houston, will become available in 1976. As a result, it is 
estimated that ground-water pumping will decrease by about 3.1 
cubic meters per second in the area of maximum artesian-pressure 
decline and subsidence. The recovery of water levels is expected to 
decrease the rate of subsidence substantially. 


41513 Faulting and land subsidence from ground-water and hy- 
drocarbon production, Houston-Galveston, Texas. Kreitler, C.W. 
(Univ. of Texas, Austin). pp 435-446 of Land subsidence symposium. 
Paris; International Association of Hydrological Sciences (1977). 

From 2. international symposium on land subsidence; Ana- 
heim, CA, USA (10 Dec 1976). 

See CONF-761217—. 

Land subsidence in Harris and Galveston Counties, Texas, 
results from production of both ground water and hydrocarbon. 
Although ground water withdrawal (over 2 million cubic meters) is 
the predominant cause of land subsidence, subsidence and faulting 
are also associated with at least six oil and gas fields: South Houston, 
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Clinton, Mykawa, Blue Ridge, Goose Creek, and Webster fields. 
The two-county area is interlaced with active surface faults with 
topographic escarpments and surface faults which control drainage 
patterns and create subtle photographic linear patterns, but exhibit 
no topographic escarpments. Fluid production activates a given fault 
by differential compaction of the sediments on either side of the 
fault. The faults appear to be partial fluid barriers that compartmen- 
talize land subsidence. The Texas City area is an example of a 
subsidence compartment where subsidence has been restricted by 
growth faults. Correlation of electric log data from boreholes across 
the faults indicates as much as 21 m of displacement of sand beds 
within the Chicot aquifer. This much offset of permeable beds is 
considered sufficient to create partial hydrologic barriers. 


REGULATIONS 


REFER ALSO TO CITATION(S) 40543, 40544, 40546, 40563, 
40666, 41542 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 39122, 39344, 39906, 41417, 
41511, 41512, 41513, 41530, 41715 


41514 Seagrass community dynamics in a subtropical estuarine 
lagoon. Thorhaug, A.; Roessler, M.A. (Univ. of Miami School of 
Medicine, FL). Aquaculture; 12: No. 3, 253-277(Nov 1977). 

The temporal and spatial distributions of major plant and 
animal species were investigated for 4 years in south Biscayne Bay 
including Card Sound, Florida, a subtropical estuarine lagoon. This 
was part of a larger study including chemical, physical and geologi- 
cal investigations. The major species of plants were Thalassia testu- 
dinum Banks ex Konig, turtle grass, Laurencia poitei (Lamour.) 
Howe, a red macroalga and the green algae Penicillus capitatus 
Lamarck and Halimeda incrassata (Ellis) Lamour. Standing crop and 
production of plant material taken bi-weekly is given in detail for 16 
stations in Card Sound for the 4-year period and for eight stations in 
Biscayne Bay for a 1-year period. The major animal species were not 
pe pa distributed; in the near-shore Thalassia community, species 
of Pagurus, Neopanope, Hippolyte, Cerithium, Bulla, Prunum and 
Modulus were dominant. In mid-bay, where patchy Thalassia plus 
green algae occurred, Thor and Chondrilla were the dominant 
animals. Near the fringing islands, where tidal flow caused more 
oceanic conditions, the community was dominated by sponges, ur- 
chins and corals. This highlights the structural differences in what is 
now termed the “Thalassia community.” Comparisons with other 
known Thalassia communities are made. 


41515 Tracing the origin of water flowing from behind the shaft 
lining using rhodamine B. Skowronek, E.; Zmij, M. Przeg/. Gorn.; 33: 
No. 1, 13-19(Jan 1977). 

A practical method for determining the origin of water flow- 
ing from behind the shaft lining is presented. Preparation of the 
tracer, rhodamine B, injection and sampling are discussed, together 
with methods using a spectrophotometer. 


41516 Trace metal concentrations in estuarine sediments: mobili- 
zation, mixing or precipitation. Salomons, W. (Delft Hydraulics Lab., 
Netherlands); Mook, W.G. Neth. J. Sea Res.; 11: No. 2, 119- 
129(1977). 

A decrease is observed in the trace metal concentrations of 
bottom sediments in the seaward direction in the estuaries of the 
rivers Rhine and Ems. Natural tracers, primarily stable isotopes, 
used for distinguishing between marine and fluvial sediments show 
that this decrease is caused by the mixing of marine (low metal 
concentrations) and fluvial (high metal concentrations) sediments. 
Evidence is found for a limited occurrence of precipitation-adsorp- 
tion processes. 


41517 State of the gonads of the Kuban sevryuga Acipenser 
stellatus below the dam of the Fedorovskiy Hydraulic Installation, and 
its significance for artificial propagation. Badenko, L.V.; Korniyenko, 
G.G.; Gaschenko, L.A.; Shchigel’skaya, V.P. J. Ichthyol. (Engl. 
Transl.); No. 4, 583-591(1976). 

A description is given of the physiological state of the Kuban 
sevryuga Acipenser stellatus, caught at different points of the spawn- 
ing route (in the river delta and below the dam of the Fedorovskiy 
Hydraulic Installation) and the degree of maturity of the gonads 
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established on the basis of a study of histological sections and the 
biochemical formation of the oocytes. The method of selecting 
mature fish for commercial breeding is described. The results ob- 
tained provide a biological basis for the organization of a more 
controlled and efficient fish-rearing establishment in the Azov- 
Kuban region. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 39015, 39110, 39111, 39112, 
39118, 41381, 41437, 41440, 41464, 41467, 41469, 41473, 41474, 
41486, 41535, 41784 


41518 (CONF-770901—, pp 33-54) Hydrologic transport of ra- 
dionuclides. Gloyna, E.F. (Univ. of Texas, Austin). Apr 1978. 

From Workshop of the evaluation of models used for the 
environmental assessments of radionuclides; Gatlinburg, TN, USA (6 
Sep 1977). 

In Proceedings of a workshop on the evaluation of models 
used for the environmental assessment of radionuclide releases. 

Mathematical models supported by well planned data collec- 
tion programs can be useful tools in assessing the hydrologic trans- 
port and ultimate disposition of radionuclides. The spectrum of 
available radionuclide models varies from simplified models based on 
algebraic relationships to sophisticated, multi-dimensional models 
based on numerical solutions of the advection-diffusion equation and 
the equations of motion. A considerable amount of technology exists 
concerning the hydrologic modeling of the transport of pollutants. 
However, in general, there has been limited experience in the 
application of hydrologic models for radionuclide transport prob- 
lems. The primary hydrodynamic mechanisms of radionuclide trans- 
port are advection and diffusion/dispersion. In specific instances, 
biota and sediment can be important transport mechanisms. The 
quantity of data required is proportional to the degree of sophistica- 
tion of the models. The simpler models, which may be justifiably 
used in some situations, may require more judgmental input in 
contrast to detailed physical, chemical, and biological data. Complex 
models may require considerable input data such as: variable flow 
data, details on channel geometry, dye studies, drogue studies, 
current meter studies, sediment characterization and quantification 
of the various source/sink terms. 


41519 (CONF-780230—1) Mutagenicity of fractionated test ma- 
terial from the synthetic fuel technology with bacterial systems. Rao, 
T.K.; Young, J.A.; Hardigree, A.A.; Winton, W.; Epler, J.L. (Oak 
Ridge National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG- 
26. 18p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on environmental agents and their biologi- 
cal effects; Hyderabad, India (27 Feb 1978). 

Portions of document are illegible. 

The predictive value of short-term genetic tests, such as the 
Salmonella and Escherichia coli (K-12, 343/113) systems including 
microsomal activation, is well documented. We have applied the 
short-term testing to various crude products and effluents from the 
synthetic fuel technologies. Class fractionation and column chroma- 
tography of the test materials and the coupled bioassays can be used 
to identify the most active fractions (collaborative effort with Ana- 
lytical Chemistry Division). Reversion at the histidine locus for 
Salmonella was assayed with each fraction and the results are 
expressed in units of revertants (strain TA98) per milligram of the 
starting material (organic content) including metabolic activation 
with a crude rat liver preparation. Results obtained with the Salmo- 
nella system were validated by employing E. coli strains auxotrophic 
for arginine. Genetic activity is seen with a variety of fractions, 
largely the basic and neutral (PAH) components. Total activity 
varies from process to process, thus, the short-term genetic test can 
be considered a useful prescreen for potential biohazard of various 
effluents both in plants and in the immediate plant environment. 


41520 (HCP/P3241—01) Performance testing of three offshore 
skimming devices. Lichte, H.W.; Breslin, M.K. (Mason and Hanger- 
Silas Mason Co., Inc., Leonardo, N.J. (USA)). Apr 1978. Contract 
EE-77-A-28-3241. 90p. Dep. NTIS, PC A05/MF AO1. 

When energy and material resources are extracted, processed, 
converted, and used, the related pollutional impacts on our environ- 
ment and even on our health often require that new and increasingly 
more efficient pollution control methods be used. The Industrial 
Environmental Research Laboratory - Cincinnati (IERL-Ci) assists 
in developing and demonstrating new and improved methodologies 
that will meet these needs both efficiently and economically. This 
report describes performance testing of three commercial oil spill 
cleanup devices under a variety of controlled conditions. Based on 
these results, a number of operating techniques described are of 
interest to those who specify, use, or test such equipment. 
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41521 (HCP/P60600—01) Energy impact study of water pollu- 
tion control requirements on the organic chemicals industry. Final 
report. (Energy Impact Associates, Inc., Pittsburgh, Pa. (USA)). Mar 
1978. 166p. Dep. NTIS, PC A08/MF AOl1. 

Based on 1973 data, the National Commission on Water 
Quality reported that 93.1 trillion Btu/yr would be required to meet 
the pretreatment and Best Practicable Control Technology currently 
available (BPT) limitations and 261.0 trillion Btu/yr to meet the Best 
Available Control Technology Economically Achievable (BAT). 
The energy requirement for the BAT limitations included the use of 
32 million bl/yr of fuel oil. If these values are projected to 1977 for 
BPT and 1983 for BAT based on a 4.7 percent linear growth rate 
projected by the Conference Board then the energy requirements 
increase to 112 and 413 trillion Btu/yr for BPT and BAT, respec- 
tively. The high energy requirements were investigated to determine 
if other pollution control options existed that would reduce these 


energy requirements. The findings of this investigation are reported. 
(LK) 


41522 (PB—273407) Accumulation and turnover of petroleum 
hydrocarbons in marine organisms (Chapter 6). Lee, R.F. (Skidaway 
Inst. of Oceanography, Savannah, Ga. (USA)). Nov 1976. 13p. in 
Proceedings of Symposium, ‘Fate and Effects of Petroleum Hydro- 
carbons in Marine Ecosystems and Organisms’ Held at Seattle, 
Washington on November 10-12, 1976. Sponsored by National Oce- 
anic and Atmospheric Administration, Washington, D.C. and Envi- 
ronmental Protection Agency, Washington, D.C. Ch6 p60-70 1976. 

The review deals with the uptake, storage and discharge of 
petroleum hydrocarbons by marine organisms under laboratory and 
field conditions. Analyses of organisms collected from oil spill and 
chronically polluted areas are reviewed under the heading of Bioac- 
cumulation. The section entitled Biological Transfer Processes deals 
with the ability of animals to depurate their hydrocarbons accumu- 
lated after exposure to oil. The groups of marine organisms included 
are benthic algae, zooplankton, benthic invertebrates and fish. Bi- 
valves, including mussels, clams and oysters, have received special 
emphasis because of the extensive amount of laboratory and field 
studies on the accumulation of petroleum by these mollusks. 


41523 (PB—273842) Treatment and stabilization of polychlorin- 
ated biphenyls (pcbs) contaminated water and waste oil. A case study. 
Whitehouse, Florida. Technical report Jun 76—Jun 77. Wilkerson, 
R.T.; Stroud, F.B.; Smith, A. (Environmental Protection Agency, 
Atlanta, Ga. (USA). Region IV). Jul 1977. 35p. NTIS PC A03/MF 
AOl. 

A study was made concerning one method of treating a 
substantial Environmental Emergency and potential health hazard. 
The U.S. EPA, the City of Jacksonville, FL and the U.S. Coast 
Guard formulates an inexpensive treatment system that allows the 
discharge of a mixture of oil, PCB and water harmlessly into the St. 
Johns River. The emergency stems from the poor structural integri- 
ty of the impoundment dikes. 


41524 Environmental health conflicts. Oehler, E. (Technische 
Werke der Stadt Stuttgart A.G. (Germany, F.R.)). Gas- Wasserfach, 
Wasser - Abwasser; 118: No. 11, 532-537(Nov 1977). (In German). 

The author gives a detailed survey of environmental health 
conflicts in the fields of water protection, water supply, protected 
areas, and waste water disposal. Some ways of solution are indicated; 
the author stresses the fact that in addition to technical problems also 
economic and legal questions must be considered. 


41525 Waste and pollution control techniques within the frame- 
work of environmental protection as seen on the ‘Hannover Fair 1977’ 
and the Basle fair ‘pro aqua - pro vita 1977’. Au/bereit.-Tech.; 18: No. 
9, 484-499(Sep 1977). (In German). 

In this survey of waste and pollution control techniques, as 
demonstrated within the framework of environmental protection on 
the ‘Hanover Fair 1977’ and the Basle Fair ‘pro aqua - pro vita 1977’, 
the treatment of solid wastes, waste water treatment, and water 
purification, as well as plant supervision are described. 


41526 Biological denitrification of high concentration nitrate 
waste. Francis, C.W.; Brinkley, F.S. (to Energy Research and Devel- 
opment Administration). US Patent 4,043,936. 23 Aug 1977. Filed 
date 24 Feb 1976. 12p. 

PAT-APPL-660,903. 

Biological denitrification of nitrate solutions at concentrations 
of greater than one kilogram nitrate per cubic meter is accomplished 
anaerobically in an upflow column having as a packing material a 
support for denitrifying bacteria. 


41527 Experience with KBM ultrafiltration plants in solving 
environmental tasks. Wysocki, G. (Krupp (Friedr.) G.m.b.H., Duis- 
burg (Germany, F.R.). Industrie und Stahlbau). CZ-Chem.-Tech.; 6: 
No. 7, 285-288(Jul 1977). (In German). 

After numerous tests with the newly developed KBM ultrafil- 
tration system were carried out in 1974/75, the years 1976/77 saw 
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the testing in practice on a technical scale. Illustrated by four 
concrete cases of application, tasks and results and experience gained 
are described. 


41528 PCB transformer spill Seattle, Washington. Willmann, 
J.C. (Environmental Protection Agency, Seattle). J. Hazard. Mater.; 
1: No. 4, 361-372(Mar 1977). 

On September 13, 1974, an electrical transformer fell during 
loading operations and caused a spill of 265 gallons of PCB into the 
Duwamish River in Seattle, Washington. The heavier than water 
material remained on the river bottom in the general vicinity of the 
spill thus providing the opportunity to conduct a unique removal 
operation during an eighteen month period. Several removal alterna- 
tives were investigated and are discussed. The initial method used 
SCUBA divers operating hand guided pumps to remove visible 
pockets of PCB and then pump them, along with bottom muds and 
water, to a physical/chemical treatment unit for safe separation of 
water and sludge. The second stage recovery utilized a special high 
solids dredge, discharging the pollutant and dredge spoil in large 
earthen ponds, and treating the effluent before returning to the 
Duwamish Waterway. Treatment and PCB pollutant recovery data 
is discussed. 


41529 Desorption of metals from suspended material in the Rhine 
estuary. Van Der Weijden, C.H.; Arnoldus, M.J.H.L.; Meurs, C.J. 
(Utrecht Univ.). Neth. J. Sea Res.; 11: No. 2, 130-145(1977). 

Aliquots of suspended matter collected from Rhine river 
water were resuspended in distilled water, in diluted artificial sea 
water (1 : 1), in artificial sea water, and in “nitrate sea water”, 
respectively at pH’s 7.5 and 8.0. The desorption of heavy metals into 
these solutions was calculated in relation to the concentrations as 
determined by extraction in 4 M hydrochloric acid. The heavy metal 
concentrations after resuspension and the relative desorption per- 
centages were compared with calculated inorganic metal ion specia- 
tion. These comparisons, though quantitatively not quite satisfac- 
tory, demonstrated that complex formation is important in desorp- 
tion processes during estuarine mixing. The order of decreasing 
desorption of metals into 1 : 1 diluted sea water and sea water in the 
experiments is: Cd > Zn > Mn > Ni > Co > Cu > Cr; for Fe and 
Pb no desorption was found. Analyses of samples collected at a tidal 
station at Hoek van Holland show that both suspended matter and 
filtered water are depleted in most heavy metals. Certainly, in this 
tidal area suspended matter and adsorbed and dissolved heavy metals 
do not show a conservative mixing behavior. In order to correlate 
experimental results and field observations, large scale flocculation 
and sedimentation of suspended matter must be accepted at an early 
stage of estuarine mixing. It is not certain whether this can be 
proved; future research should include more chemical indicators for 
testing these estuarine processes. 


41530 Increasing fish production of the Volga reservoirs under 
conditions of multiple-use of water resources. Konstantinov, A.S.; 
Nikol’skiy, G.B.; Poddubnyy, A.G.; Romanenko, V.I.; Stroganov, 
N.S.; Yakovleva, A.N. J. Ichthyol. (Engl. Transl.); 16: No. 2, 204- 
216(1976). 

Problems of productivity and clean water must be considered 
as two functions of the same ecosystem. The level of the primary 
and secondary production of the Volga reservoirs, the natural repro- 
duction of fish, fish productivity and ways of increasing it under 
multiple-use management of water resources are assessed. The inter- 
action of pollution, eutrophication and the development of thermal 
power is noted and man’s approach to these phenomena assessed. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 40684, 41437, 41479, 41482, 
41483, 41486, 41498, 41499, 41518, 41692, 41784 


41531 (CONF-770901—, pp 73-84) Aquatic food chain transport 
of radionuclides. Ophel, I.L. (Atomic Energy of Canada, Ltd., Deep 
River, Ont.). Apr 1978. 

From Workshop of the evaluation of models used for the 
environmental assessments of radionuclides; Gatlinburg, TN, USA (6 
Sep 1977). 

In Proceedings of a workshop on the evaluation of models 
used for the environmental assessment of radionuclide releases. 

The following topics were discussed: radiation doses to aquat- 
ic biota; models for aquatic food chain transport of radionuclides; 
concentration factors for aquatic biota, and accidental discharges. It 
was recommended that the following areas of study be pursued; field 
studies of concentation factors; biolgical half-lives of critical radion- 
uclides; and studies of sediment-radionuclide interaction. (HLW) 


41532 (COO—3563-62) Radionuclide distributions in sediments 
of marine areas used for dumping solidified radioactive wastes. 
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Bowen, V.T.; Livingston, H.D. (Woods Hole Oceanographic Insti- 
tution, Mass. (USA)). [nd]. Contract EY-76-C-02-3563. 24p. (COO— 
2379-13). Dep. NTIS, PC A02/MF AO1. 

A number of sediment samples, collected both by coring and 
by grabbing, from the shallow Pacific solid waste radioactive dump 
site and from the Atlantic dump site, have been analyzed carefully 
for a number of long-lived radionuclides. Both dump sites yielded 
samples that were expected to serve as controls, collected at consid- 
erable distance from any visually-located waste containers, as well as 
other samples that were collected close to identified waste drums, 
some of which showed evidence of physical disintegration. The 
Atlantic site shows evidence of wide-spread, general contamination, 
with '°7Cs and possibly with **1Am. The Pacific site is perhaps less 
generally contaminated with '°7Cs, but shows evidence of wide- 
spread general contamination with several transuranic nuclides. 
Samples collected near to identified waste containers, at both sites, 
show that significant portions of leached radioactivity ('°7Cs, *°® 
249Pu, 7%Pu, %1Am, 72Cm, and ***Cm) are immobilized by the 
sediments within very short distances, possibly measured in meters 
or tens of meters. The data also suggest considerable differences 
among the horizontal trajectories of the various leached transuranic 
elements. It is argued that careful study of nuclide distributions 
around such old waste containers would provide data of great value 
in helping to predict long-term behavior of radionuclides released to 
marine environments. 


41533 (NEDM—20609-01) Liquid discharge doses, LIDSR code. 
Stancavage, P.P.; Abbott, D.G. (General Electric Co., San Jose, 
Calif. (USA). Boiling Water Reactor Systems Dept.). Aug 1976. 33p. 
Electric Co., San Jose, CA. 

Portions of document are illegible. 

The environmental report, which is submitted to the Nuclear 
Regulatory Commission in support of an application for the con- 
struction of a nuclear power plant, contains a description of the 
potential liquid effluent pathways to the environment. The LIDSR 
code, which is described herein, has been developed to evaluate the 
radiological exposures associated with these pathways. 


WATER 
REFER ALSO TO CITATION(S) 39329, 39350, 39353, 41484 


41534 (COO—2379-18) Radionuclide distributions in deep-ocean 
sediment cores. Progress report, 1 October 1976 — 31 December 1977. 
Bowen, V.T. (Woods Hole Oceanographic Institution, Mass. 
(USA)). Apr 1978. Contract EY-76-S-02-2379. vp. NTIS, PC A02/ 
MF AOl. 


Disruption, in the past year, of the supply of *7’Pu tracer 
from Oak Ridge caused us to put more of effort into analyses of core 
samples previously collected, and into data collation, than into the 
laboratory experiments originally projected. Accompanying this 
report are two review papers, one for a Congressional Committee 
and one in press, a report in press of a device for conducting 
microbiological tracer experiments under controlled atmospheres, 
and a description of radionuclide distributions in sediments of Atlan- 
tic and Pacific solid waste dump sites. Described in the body of the 
report are experiments relating the time course of association of 
237Pu tracer with diatoms (dead or alive) or glass beads, to the 
constitution of the media, the history of the cells, or the presence of 
exometabolites. Also described are studies of the differential removal 
of *° Py, *41Am, and '7Cs from coastal seawater currents 
contaminated by waste released from a fuel-reprocessing facility. 


41535 (PNL—2624) Environmental monitoring report on the 
status of ground water beneath the Hanford Site, January—December 
1977. Myers, D.A. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Apr 1978. Contract EY-76-C-06-1830. 104p. Dep. 
NTIS, PC A06/MF AOIl. 

An evaluation of the status of ground-water contamination 
resulting from Hanford’s onsite discharges is presented. Data collect- 
ed during 1977 describe the movement of the major plumes (8/sub 
t/, *H, NOX 3) that respond to the influences of ground-water flow, 
ionic dispersion and radioactive decay. The total beta plume contin- 
ues to recede. A continuation of the study to ascertain the contribu- 
tors to this plume indicates that the suspected highly mobile species 
do not exist. The tritium plume continues to expand and is mapped as 
having reached the Columbia River, although its contribution to the 
river cannot be distinguished from that attributable to atmospheric 
fallout. Nitrate concentrations in the vicinity of the 100-H Area have 
risen rapidly due to a leaking evaporation facility. The results of a 
study to determine the vertical distribution of contaminants in the 
Hanford ground-water system indicate that the vast majority of 
contaminants are stratified in the upper portions of the unconfined 
aquifer. 
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AQUATIC ECOSYSTEMS AND FOOD CHAINS 


41536 Environmental impact of nuclear industry. Results of re- 
search on environmental radionuclide transfer. Bovard, P.; Grauby, 
A. (CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Service d'Etudes et de Recherches sur l'Environnement). 
pp 263-265 of Proceedings of the 4. International congress of the 
International Radiation Protection Association. Vol. 2. Fontenay- 
aux-Roses, France; Association Internationale de Protection contre 
les Rayonnements (1977). (In French) 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

See CONF-770409—19. 

Among the various activities of nuclear industry, uranium 
mining and milling raise a particular problem as they release radium, 
a radionuclide with high radiotoxicity. Besides, radioactive releases 
into the environment are accompanied by a significant chemical 
load. A 3 year study was therefore carried out in order to assess the 
environmental impact of both t of plants. The data obtained 
showed: a high mary of radium 226 in waters, even after full dilution 
of the effluents in the available flow of the receiving watercourse, in 
excess of the MPC population. The effects of the released chemical 
load (metals) on environmental behavior of radium, viz: radium 
reconcentration on bottoms with possibility of going into solution 
again, under certain conditions (swelling of rivers) or possible con- 
tamination of underground water; a particular mode of contamina- 
tion of aquatic species (fish especially) liable to result in high levels 
in this food chain. Besides operational monitoring, a radioecological 
inventory should be carried out at the levels of water, sediments, 
aquatic flora and fauna, soils and agricultural produces in order to 
identify the pathways to man, to set up monitoring as a function of 
the critical pathways to man, to propose a release program (dilution 
and treatment) likely to reduce hazards as low as possible. The 
instance of radium contamination processes in an aquatic ecosystem 
demonstrates that before operation, a radioecological study of the 
future mining site should be carried out in order to avoid high 
concentrations at the various biological food chain levels. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 41530 


41537 (CONF-771239—1) Cooling systems research at Argonne 
National Laboratory. Spigarelli, S.A. (Argonne National Lab., Ill. 
(USA)). 1977. Contract W-31-109-ENG-38. 3lp. Dep. NTIS, PC 
A03/MF AOl. 

From IAEA research coordination meeting; Kalpakkam, 
India (5 Dec 1977). 

Studies of the thermal plumes resulting from discharges from 
once-through cooling systems of electric generating stations are 
reviewed. The collection of large amounts of water temperature data 
for definition of the three-dimensional structure of a thermal plume, 
of current data, and related ambient data for model evaluation 
purposes required the development of an integrated data collection 
system. The Argonne system employs measurements of water tem- 
perature over the water column from a moving small boat. Tempera- 
tures are measured with thermistors attached to a rigid strut for 
surface plumes and to a flexible, faired cable for submerged plumes. 
Water temperatures and boat location, determined by a microwave 
ranging system, are recorded on magnetic tape while the boat is 
underway and prove a quasi-synoptic map of plume temperatures. 
Automated data handling and processing procedures provide for the 
production of isotherm maps of the plume at several elevations and 
in cross section. Mathematical model evaluation for surface dis- 
charges of waste heat included the consideration of over 40 different 
models and detailed evaluation of 11 models. Most models were run 
on Argonne’s computers, and all models were evaluated in terms of 
their limitations and capabilities as well as their predictive perform- 
ance against prototype data. Measurements were made of thermal 
plumes at the discharges of nuclear power plants located on the 
shores of Lake Michigan. 


41538 (NP—23161) Effects of heated discharge on fish and inver- 
tebrates of White River at Petersburg, Indiana. Report of investigation 
No. 6, Whitaker, J.O. Jr.; Schlueter, R.A.; Proffitt, M.A. (Indiana 
Univ., Bloomington (USA)). Dec 1973. 129p. Univ. Water Re- 
sources Research Center, Bloomington. 

This report is based upon data gathered from June, 1971 
through October, 1972, as part of continuing studies initiated to 
determine the effects of heated water on aquatic resources of the 
White River at Petersburg, Indiana. The heated effluent is dis- 
charged into the river by an electric generating station. Emphasis 
was placed on the distribution and abundance of smaller fish and 
invertebrates. A primary concern was to determine if the heated 
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water affected the food habits, external parasites, or reproduction of 
the fishes. Sampling was continued through the winter to determine 
effects of heated discharge during the colder parts of the year. 
Results showed that differences can be found between heated and 
unheated water. However, the differences are rather minor and it is 
not always clear that they relate to temperature. Some may relate to 
other habitat factors. Other than in the effluent canal itself, where 
aoe of organisms are much depressed, no evidence of major 
armful effects caused by heated water were found. 


41539 Heat distribution in the vicinity of a cooling water infiltra- 
tion well. Werner, D. (Eidgenoessische Technische Hochschule, 
Zurich (Switzerland). Inst. fuer Geophysik); Balke, K.D. (Tuebingen 
Univ. (Germany, F.R.). Inst. und Museum fuer Geologie und Pa- 
laeontologie). Gas- Wasserfach, Wasser - Abwasser; 118: No. 11, 528- 
531(Nov 1977). (In German). 

A method is proposed by which the 3-dimensional and time 
distribution of an induced thermal anomaly in the vicinity of a 
cooling water infiltration well can be determined. Model calcula- 
tions show that the thermal pollution of the underground is limited 
to a radius of about 1 km even if large amounts of heat are 
introduced. 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 39906, 40689, 41511, 41512, 41513 


41540 (INIS-mf—3903) Selection of potential sites in Belgium. 
van den Damme, R. (American Nuclear Society, Mol (Belgium). 
Belgian Section). 1976. 8p. (CONF-7606173—4). Dep. NTIS (US 
Sales Only), PC A02/MF AOl1. 

From Meeting of the Belgian section of the American Nucle- 
ar Society; Mol, Belgium (17 Jun 1976). 

The construction of two nuclear power plants of 1000 MW is 
planned. In the framework of the characteristics of the country (lack 
of big rivers, population density, etc.) and because of the thermal 
saturation of the Scheldt and Meuse rivers the two units if installed 
along these rivers will be cooled in closed circuit. For economic 
considerations Belgium thought to site them along the coast in open- 
circuit cooling but for ecological and touristic reasons some opposi- 
tion arose. A new possible siting could be Doel on the same site of 
the existing three units with a final concentration of 3000 MW. For 
the second unit different possible sites exist with some preference for 
Tihange, where two other units are installed. For the 1985 genera- 
tion of nuclear power units the siting conditions remain the same: 
inland siting using cooling towers and coastal sites with open-circuit 
cooling, with a new possibility of creating artificial islands along the 
Belgian coast. The technical aspects of this alternative are reviewed. 


41541 Hydrologic characteristics of the Madison Limestone, the 
Minnelusa Formation, and equivalent rocks as determined by well- 
logging formation evaluation, Wyoming, Montana, South Dakota, and 
North Dakota. Head, W.J.; Merkel, R.H. J. Res. U.S. Geol. Surv.; 5: 
No. 4, 473-485(1977). 

Geophysical logs from wells distributed throughout the 
Powder River Basin were digitized, processed, and interpreted to 
get a regional understanding of the lithologic and ground-water 
characteristics of aquifers in the Madison Limestone and Minnelusa 
Formation. The percentage of sand, porosity, and apparent ground- 
water resistivity of the Minnelusa closely follow structural trends in 
the basis. Values increase from the structural axis of the basis toward 
the flanks. Close correlations between the water resistivities in the 
Madison and the Minnelusa indicate possible hydrologic connection 
between the two units. The low primary porosity from geophysical 
logs in the Madison indicates that secondary porosity is necessary to 
develop water supplies of economic importance from the Madison. 
Because of increased porosity and better water quality, the flanks of 
the basin appear to be the most favorable places for water produc- 
tion from either the Madison or the Minnelusa. 


REGULATIONS 


REFER ALSO TO CITATION(S) 40346, 40543, 40544, 40546, 
40689, 41542 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 39375, 39902, 40511 


ENVIRONMENTAL-SOCIAL ASPECTS OF ENERGY TECHNOLOGIES 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 38820, 39098, 40514, 40515, 
40516, 40520, 40534, 40536, 40577, 40632, 40680, 40684, 41509, 41544 


41542 Implications of environmental regulations for energy pro- 
duction and consumption, Volume VI. Washington, DC; National 
Academy of Sciences (1977). 249p. 

This book examines the interrelationships between environ- 
mental regulations and energy with a goal of improving the cost- 
effectiveness of selected federal pollution control regulations. Spe- 
cifically, coal and uranium fuel cycles, electric power production, 
petroleum and natural gas fuel cycles, and automotive end use were 
studied in detail. (PCS) 


41543 Kaiparowits: a case study of conflicting interests. Papay, 
L.T. pp 35-41 of Proceedings of the Council of Economics. New 
York; American Inst. of Mining, Metallurgical, and Petroleum Engi- 
neers, Inc. (1977). 

From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 

See CONF-770312—P3. 

The siting and licensing of new electric power generating 
projects has become more complex in recent years. This has led to 
dramatic increases in lead times for construction and operation of 
these projects, if such permits are granted. One classic e << is the 
now defunct Kaiparowits Project in Southern Utah. e long, 
fourteen-year history of this proposed project provides a unique 
insight into the technical, regulatory, legal, and political consider- 
ations which typically are at issue in projects of this type. 


ASSESSMENT OF ENERGY TECHNOLOGIES 
REFER ALSO TO CITATION(S) 39904, 40514, 40515, 40520, 40633 


41544 (DOE/EDP—0015) Environmental Development Plan 
(EDP). Energy storage systems, FY 1977. (Department of Energy, 
Washington, D.C. (USA)). Mar 1978. 145p. Dep. NTIS, PC A07/ 
MF AOl. 

The Division of Energy Storage Systems (STOR) has devel- 
opment responsibility for the energy storage technologies that cur- 
rently receive ERDA R and D funding. This Environmental Devel- 
opment Plan (EDP) identifies and examines the physical, biological, 
social, cultural, and health and safety environental concerns associat- 
ed with those technologies. It specifies the requirements and actions 
needed to resolve these concerns and presents a time-phased plan for 
the evaluation and mitigation of negative environmental impacts. It 
is the primary document for planning, budgeting, managing, and 
reviewing the environmental activities for ERDA’s STOR Program, 
and provides a framework for incorporating environmental consider- 
ations into the planning process at the appropriate stage, resolving 
environmental issues concurrently with the technology develop- 
ment, and assuring that adverse environmental effects are mitigated 
through sound technological design. (RWR) 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 39109, 39128, 39300, 39352, 40540 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


41545 Effect of hydrocortisone on cell morphology in C6 cells. 
Berliner, J.A.; Bennett, K.; de Vellis, J. (Univ. of California, Los 
Angeles). J. Cell. Physiol.; 94: No. 3, 321-334(Mar 1978). 
Hydrocortisone has been found to induce cell spreading in rat 
glial C6 cells by 24 hours after its addition. This spreading phenom- 
enon is correlated with an increase in the fraction of the peripheral 
cytoplasm occupied by microfilaments. Cytochalasin B causes disor- 
ganization of microfilaments in the peripheral cytoplasm of the cells. 
Additionally, it also prevents cell spreading in response to hormonal 
stimulation. High levels of calcium prevent recovery of normal 
microfilament organization and cell spreading following removal of 
cytochalasin B, but have no effect on normal microfilament organi- 
zation alone. Additionally both the hydrocortisone induced spread- 
ing of C6 cells and increases in peripheral microfilaments are shown 
to be dependent on RNA and protein synthesis. The levels of protein 
co-electrophorescing with actin are not affected by hydrocortisone. 
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41546 Nonrandom chromosomal abnormalities in acute nonlym- 
phocytic leukemia in patients treated for Hodgkin disease and non- 
Hodgkin lymphomas. Rowley, J.D.; Golomb, H.M.; Vardiman, J. 
(Univ. of Chicago). Blood; 50: No. 5, 759-770(Nov 1977). 

Chromosomal analyses of myeloid cells were performed on 
ten patients who had acute nonlymphocytic leukemia (ANLL) fol- 
lowing treatment for malignant lymphoma. Seven patients had 
Hodgkin disease and three had non-Hodgkin lymphoma, poorly 
differentiated lymphocytic type. Six patients were treated with ra- 
diotherapy and chemotherapy; two had radiotherapy only, and two 
chemotherapy only. The median time between diagnosis of lym- 
phoma and subsequent leukemia was 58 mo. Four patients had the 
blast phase of a myeloproliferative syndrome, four had acute myelo- 
genous leukemia, one had acute promyelocytic leukemia, and the 
tenth, erythroleukemia. None of four patients whose leukemia was 
treated with intensive chemotherapy responded. Every patient had 
an abnormal karyotype. Seven of the patients showed hypodiploid 
cell lines, two a pseudodiploid, and one a hyperdiploid cell line. 
Cells from every patient except one were lacking a B chromosome; 
in eight, this could be identified as a No. 5. Five of nine patients 
were lacking a No. 7. Loss or rearrangement of No. 17 was found in 
four and of Nos. 6 or 8 in three patients. Many of the karyotypes 
were bizarre, with marker chromosomes and minute chromosomes. 
The karyotypic pattern seen in these patients showed no correlation 
with the nature of the original lymphoma, the type of leukemia, or 
the therapy used. The chromosomal pattern of hypodiploid cell lines 
found in ANLL that arose de novo was similar to that occurring in 
treated lymphoma. However, in ANLL de novo, less than half of the 
patients had fewer than 46 chromosomes, and less than 10% had 
fewer than 45 chromosomes. In this study, 70% of the patients had 
fewer than 46 and 40% had fewer than 45 chromosomes. The critical 
question thus concerns the factors, as yet unknown, that predispose 
to the development of hypodiploid modal numbers in ANLL in 
lymphoma. 


41547 Fractionation of human serum lipoproteins by single-spin 
gradient ultracentrifugation: quantification of apolipoproteins B and 
A-I and lipid components. Foreman, J.R.; Karlin, J.B.; Edelstein, C.; 
Juhn, D.J.; Rubenstein, A.H.; Scanu, A.M. (Univ. of Chicago). J. 
Lipid Res.; 18: No. 6, 759-767(Nov 1977). 

A method has been developed for separating major serum 
lipoproteins from 1 ml or less of human serum by isopycnic density 
gradient ultracentrifugation. The serum, in a step gradient, was spun 
for 48 hr at 38,000 rpm at 10°C and, in each fraction, apolipoproteins 
B and A-I were quantified by radioimmunoassays. Markers for lipid 
distribution were [4-'*C]cholesterol and [U-'*C]lecithin, each incu- 
bated with serum at 20°C for 75 min prior to ultracentrifugation. In 
control sera, three main fractions, very low density (VLDL), low 
density (LDL), and high density (HDL) lipoproteins were clearly 
separated from a bottom fraction. Their flotational, electrophoretic, 
and chemical properties agreed with those reported for lipoproteins 
separated by conventional ultracentrifugation. Both apo B and apo 
A-I were fully recovered. Essentially all of the apo B was found in 
VLDL (9.3 +- 3.5%) and LDL (87 +- 4.6%); of the apo A-I, 81.0 
+- 5.7% was in HDL and the remainder (17.0 +- 5.8%) was in the 
bottom fraction. Peak activities of ['*C]cholesterol coincided with 
the peak of apo B in both LDL and VLDL, and with the peak of 
apo A-I in HDL. Results with the radiolabeled cholesterol agreed 
with those from chemical analyses. Labeled lecithin was not an 
accurate marker of phospholipid distribution because a significant 
amount of the lecithin was converted into its lyso derivative. The 
mechanism was not established; it appeared unrelated to activities of 
lecithin-cholesterol acyl transferase or a Ca** -dependent phospholi- 
pase. Our method also proved successful in the separation of the 
serum lipoproteins of the few patients with dyslipoproteinemia 
(abetalipoproteinemia and familial hypercholesterolemia) who were 
examined. The applicability to all dyslipoproteinemias was not as- 
sessed. The single-spin method could be useful in clinical studies as a 
complement to other established techniques. 


41548 Spatial and temporal patterns in transport and respiratory 
allocation of ['*C]sucrose by white oak (Quercus alba) roots. 
McLaughlin, S.B.; Edwards, N.T.; Beauchamp, J.J. (Oak Ridge 
National Lab., TN). Can. J. Bot.; 55: 2971-2980(1977). 

The spatial and temporal pattern of carbohydrate movement 
and respiratory use by the root system of a 15-cm dbh (diameter at 
breast height) white oak tree was examined by introducing ['*C] 
sucrose into the stem and measuring subsequent efflux of respired 
CO, from the soil surface. Average specific label of '*COz collect- 
ed from 18 soil-surface chambers representing three distances (0.5, 
1.0, and 1.5 m) and six radial lines from the tree was determined on 
eight sampling dates after introduction of the radiocarbon in Octo- 
ber. Average activity peaked at 5, 10, and 10-17 days at distances of 
0.5, 1.0, and 1.5 m, respectively, indicating a movement rate of about 
0.1 m per day. Equilibrium of '*C with endogenous substrate pools 
occurred after 17 days. Analysis of variance of gross CO efflux rates 
over six sample dates in late October and early November detected 
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no consistent differences either radially or circumferentially around 
the sample tree. About 65% of the variability noted was attributed to 
variables describing time, temperature, days since rainfall, and sam- 
pling position relative to adjoining trees. Both conventional and 
nonparametric statistical analysis of concurrent rates of '*CO: and 
CO, efflux indicated no consistent correlation between autotrophic 
and total CO, efflux over the sampling interval analyzed. 


BEHAVIORAL BIOLOGY 


REFER ALSO TO CITATION(S) 41588 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 41548, 41579, 41585, 41590, 
41593, 41624, 41625, 41626, 41627, 41664, 41715, 41733 


41549 (CONF-780226—5) Pyrimidine dimer excision in exonu- 
clease deficient mutants of Escherichia coli. Masker, W.E.; Chase, 
J.W. (Oak Ridge National Lab., Tenn. (USA); Albert Einstein Coll. 
of Medicine, Bronx, N.Y. (USA). Dept. of Molecular Biology). 1978. 
Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on DNA repair mechanisms; Keystone, 
CO, USA (19 Feb 1978). 

The rate of pyrimidine dimer excision has been measured in 
Escherichia coli strains deficient in exonuclease V, exonuclease VII, 
and the 5’ — 3’ exonuclease of DNA polymerase I. The results 
suggest that a reduced level of the 5’ — 3’ exonuclease of DNA 
polymerase I diminishes the rate of dimer excision and that an 
additional deficiency in exonuclease VII causes a significantly great- 
er reduction in the cell's ability to remove dimers. 


41550 (CONF-780237—1) Structure and function of photo-reac- 
tion centre chlorophyll. Katz, J.J.; Shipman, L.L.; Norris, J.R. (Ar- 
gonne National Lab., Ill. (USA)). Feb 1978. Contract W-31-109- 
ENG-38. 74p. Dep. NTIS, PC A04/MF AO1. 

From Symposium on chlorophyll organization in photosyn- 
thesis and energy transfer; London, UK (Feb 1978). 

Evidence from electron paramagnetic studies suggests that 
the unpaired spin in oxidized P700/sup .+/ or P865/sup .+/ is 
shared by two special chlorophyll a (Chl a) or bacteriochlorophyll a 
(Bchl a) molecules respectively. Three classes of models have been 
proposed for special pair reaction center chlorophyll: Asymmetric, 
in which one Chl a (or Bchl a) acts as electron donor to a second 
acting as acceptor; models with symmetry only; and models with C2 
symmetry. Models with C, symmetry have been synthesized in vitro 
in which two chlorophyll macrocycles are tied together by a cova- 
lent link. The singlet and triplet states of the in vitro models have 
been characterized by epr, nuclear magnetic resonance, and optical 
studies involving absorption, emission, and lasing behavior. Lasing 
occurs only from the folded configuration of the linked dimers, 
suggesting the availability of a highly effective non-radiative decay 
path from the S; state of the excited open dimer. A radical pair 
mechanism that accounts for the unusual spin polarization of the 
special pair triplet is proposed for the primary photochemistry in the 
reaction center. 


41551 (CONF-780433—1) Arom enzyme conjugate of neuro- 
spora: multiple proteases and subunit artifacts. Gaertner, F.H.; Vitto, 
A.; Allison, D.; Cole, K.W.; Spady, G.E. (Tennessee Univ., Oak 
Ridge (USA). School of Biomedical Sciences; Oak Ridge National 
Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 18p. Dep. 
NTIS, PC A02/MF AO1. 

From Conference on limited proteolysis in microorganisms; 
Washington, DC, USA (17 Apr 1978). 

The arom enzyme conjugate of Neurospora crassa is a multi- 
functional protein consisting of five enzymes which catalyze a 
sequennce of reactions leading to the biosynthesis of the aromatic 
amino acids. Previously, it was believed that this multienzyme 
system consisted of a set of physically associated but noncovalently 
linked enzymes. We now have good evidence that all five activities 
reside on a single polypeptide chain, and electron micrographs 
confirm that the enzyme conjugate is a dimer of this multifunctional 
polypeptide. The enzyme conjugate is very susceptible to proteolytic 
attack. However, a number of discrete proteolytic clips can occur 
before the system loses either its overall native structure or any one 
of its five activities. The uncontrolled action of a multiplicity of 
resident proteases in N. crassa during the extraction and purification 
of the conjugate led us to the false conclusion that this enzyme 
system consisted of noncovalently linked enzymes. Which of the 
many proteases that appear to be present in N. crassa are primarily 
— in forming the artifactual subunits remains to be deter- 
mined. 
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41552 (COO—1627-32) Photo-initiated processes in version. 
Final report. Guzzo, A.V. (Wyoming Univ., Laramie (USA). Dept. 
of Chemistry). 31 Mar 1978. Contract EY-76-S-02-1627. 7p. Dep. 
NTIS, PC A02/MF AO. 

Progress is reported on an investigation of early events in 
visual excitation using electron spin resonance signals from retinal 
materials such as rhodopsin and whole retinas. Electron transfer 
process in response to light and radical participation in the initial 
event of vision were investigated. The possibility of using fluores- 
cences as an indicator of structural changes in visual pigments and 
vitamin A aldehyde radical was studied using intact frog retinas. 


41553 (UR—3490-1341) X-ray analysis of biological specimens. 
Coleman, J.R. (Rochester Univ., N.Y. (USA). Dept. of Radiation 
Biology and Biophysics). 1978. Contract EY-76-C-02-3490. 15p. 
(CONF-780415—2). Dep. NTIS, PC A02/MF AOl. 

From Scanning electron microscopy conference; Los Ange- 
les, CA, USA (16 Apr 1978). 

Electron probe x-ray microanalysis of biological samples in- 
volves samples with properties quite different from those usually 
encountered with geological and metallurgical materials specimens. 
In order to optimize conditions for analyzing biological samples, it is 
necessary to take into account the ways in which the biological 
materials interact with the electron beam and the x-rays generated 
by the electron beam. Range of electron penetration, beam spread- 
ing, x-ray induced x-ray fluorescence, beam current, accelerating 
voltage, and electron source brightness influence analysis, and the 
effects of these parameters are examined. The physical density of the 
sample, its surface characteristics, and mean atomic number also 
affect analysis and the role of these parameters in analysis are 
outlined. Types of quantitative analysis are described and appropri- 
= quantitative procedures for each type are presented and ana- 
yzed. 


41554 Magnetic and natural circular dichroism of metallopor- 
phyrin complexes of human and rabbit hemopexin. Morgan, W.T. 
(Univ. of California, Berkeley); Vickery, L.E. J. Biol. Chem.; 253: 
No. 9, 2940-2945(10 May 1978). 

Magnetic circular dichroism (MCD) spectra of several metal- 
loporphyrin complexes of rabbit and human serum hemopexins in 
the spectral region of 300 to 650 nm and natural circular dichroism 
(CD) in the 300 to 450 nm region are reported. The MCD spectra of 
the heme (iron-protoporphyrin IX) complexes of both proteins were 
essentially identical suggesting similar iron coordination. The Soret 
region MCD spectrum of ferriheme . hemopexin has a shape and 
amplitude typical of other completely low spin (S = '/2) ferric 
hemeproteins, and the temperature dependence of the MCD intensi- 
ty indicates that it is composed predominantly of Faraday C-type, 
terms. The visible region MCD spectrum of this complex closely 
resembles those characteristic of cytochrome bs and other bisimida- 
zole-coordinated heme derivatives. Under aerobic conditions, heme . 
hemopexin is in the fully oxidized state. The ferroheme . hemopexins 
also exhibit MCD spectra similar to that of ferrocytochrome bs, 
consistent with a low spin state and histidyl side-chain coordination 
of the heme iorn in the reduced as well as in the oxidized state. The 
deuteroheme derivatives of rabbit hemopexin exhibit MCD spectra 
similar to those of the heme complex except for the expected slight 
differences in wavelength extrema, indicating that the vinyl side 
chains of protoporphyrin have little influence on the coordination. 
In contrast, the natural CD spectra of the heme complexes of rabbit 
and human hemopexin do not resemble the CD of cytochrome bs, 
reflecting differences in the crevice regions of the different hemepro- 
teins. Furthermore, the CD spectra of the ferroheme complexes of 
rabbit and human hemopexin point to differences in the local envi- 
ronments of the heme chromophores. 


41555 Interactions of 4-nitroquinoline 1-oxide with four 
deoxyribonucleotides. Winkle, S.A.; Tinoco, I. Jr. (Univ. of Califor- 
nia, Berkeley). Biochemistry; 17: No. 7, 1352-1356(4 Apr 1978). 

The interactions of 4-nitroquinoline 1-oxide (NQO) with the 
four 5’-deoxyribonucleotides were probed using absorption spectra 
of the charge transfer bands and 'H and *°C nuclear magnetic 
resonance (NMR) spectra of nucleotide-NQO mixtures. Spectral 
data yielded equilibrium constants (K(dpG:NQO) = 16 M4, 
K(dpA:NQO) = 12 M7‘, K(dpT:NQO) = K(dpC:NQO) = 4 M™') 
which suggest the preference of NQO for the guanine residue in a 
DNA. This is in agreement with the data of Okano, T., et al. [(1969) 
Gann 60, 295]. From **C and 'H NMR data on nucleosides, a 
structure for the dpG:NQO complex is proposed. 


41556 Refractoriness of the cyclic AMP response to adenosine 
and prostaglandin E, in thymic lymphocytes. Dependence on protein 
synthesis and energy-providing substrates. Nordeen, S.K.; Young, 
D.A. (Univ. of Rochester, New York). J. Biol. Chem.; 253: No. 4 
1234-1239(25 Feb 1978). 

Rat thymic lymphocytes exposed to the cyclic AMP-elevat- 
ing agent, adenosine, become refractory to a subsequent adenosine 
stimulation. This refractoriness appears distinct from types of refrac- 
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toriness observed in other tissues. Here induction of refractoriness is 
not dependent on a prior adenosine stimulus per se but rather on the 
utilization of the ribose moiety as an energy source. Early addition 
of other energy-providing substrates, glucose or pyruvate, instead of 
adenosine also induces refractoriness to adenosine. These circum- 
stances suggest that in this instance, the metabolic state of the cell 
rather than the presence of a prior stimulus may be the most 
important determinant. A refractoriness to the cyclic AMP-elevating 
action of prostaglandin E; also develops without a prior exposure to 
the stimulus. However, in this case, refractoriness develops rapidly 
even when no energy source is provided. The data indicate that for 
both adenosine and PGE, refractoriness is not the result of an 
accumulation of feedback inhibitors nor, at least for PGE; of a 
desensitization of adenylate cyclase. In both cases, the development 
of refractoriness is arrested by inhibiting protein synthesis with 
either cycloheximide or emetine. While under appropriate condi- 
tions, the onset of refractoriness may be fairly rapid, it does not 
reverse as quickly; the addition of cycloheximide to partially refrac- 
tory cells leads to only a slight restoration of responsiveness within 2 
h. Although some other observations suggest that protein synthesis- 
dependent refractoriness may be a widespread phenomenon, at least 
in lymphoid tissues, its physiological meaning is at present poorly 
understood. 


41557 Stimulated fluorescence and fluorescence quenching in 
chlorophyll a and bacteriochlorophyll a. Hindman, J.C.; Kugel, R.; 
Svirmickas, A.; Katz, J.J. (Argonne National Lab., IL). Chem. Phys. 
Lett.; 53: No. 1, 197-200(1 Jan 1978). 

This communication deals with the photophysical processes 
that take place in chlorophyll solutions under intense nitrogen laser 
irradiation. The effect of the pump photon density on the fluores- 
cence yield depends strongly on the geometry of the irradiation and 
the sampling set-up. If the fluorescence cell and sampling probe are 
placed close to the transverse arrangement used for obtaining laser 
output, line narrowing and gain, which are processes associated with 
high population inversions and stimulated fluorescence, are ob- 
served. A normal fluorescence spectrum and a decrease in fluores- 
cence quantum yield with increasing pump power are observed if 
the fluorescence cell is oriented at an angle of 20-40° with respect to 
the transverse axis of the exciting beam. The decrease in quantum 
yield appears to result from absorption of the pump photons by the 
excited singlet of the chlorophylls, and it is suggested that an 
analogous mechanism may be responsible for the anomalous fluores- 
cence quantum yield reported for in in vivo Chlorella vulgaris algae. 


41558 Composition and characterization of tRNA from Methano- 
coccus vannielii, Best, A.N. (Oak Ridge National Lab., TN). J. 
Bacteriol.; 133: No. 1, 240-250(Jan 1978). 

Purified bulk tRNA from Methanococcus vanniellii (carbon 
source, formate) showed variation in the modified nucleoside pattern 
reported for Escherichia coli as analyzed by both ion-exchange and 
thin-layer chromatography. Ribothymidine and 7-methylguanosine 
were absent; 1l-methyladenosine, 1-methylguanosine, N?-methyl- 
guanosine, N*,N?-dimethylguanosine, thiolated nucleosides pseu- 
douridine, dihydrouridine, and O?'-methylcytidine were quantitated. 
In vitro methylation by M. vannielii extracts with S-adenosylmeth- 
ionine and undermethylated E. coli tRNA revealed active tRNA 
methyltransferases for formation of methylated residues found in 
native M. vannielii tRNA, but none for the formation of 7-methyl- 
guanosine or ribothymidine. The native M. vannielii tRNA became 
methylated in the 7-methylguanosine position by E. coli extracts, but 
ribothymidine was not formed. Both M. vannielii and E. coli tRNA 
methyltransferases produced unidentified methylated residues in 
tRNA’s lacking or deficient in ribothymidine. 


41559 Electrostatic interactions among hydrophobic ions in lipid 
bilayer membranes. Andersen, O.S. (Cornell Univ. Medical Coll., 
New York); Feldberg, S.; Nakadomari, H.; Levy, S.; McLaughlin, S. 
Biophys. J.; 21: No. 1, 35-70(Jan 1978). 

We have shown that the absorption of tetraphenylborate into 
black lipid membranes formed ffrom_ either bacterial 
phosphatidylethanolamine or glycerolmonooleate produces concen- 
tration-dependent changes in the electrostatic potential between the 
membrane interior and the bulk aqueous phases. These potential 
changes were studied by a variety of techniques: voltage clamp, 
charge pulse, and "probe’’ measurements on black lipid membranes; 
electrophoretic mobility measurements on phospholipid vesicles; and 
surface potential measurements on phospholipid monolayers. The 
magnitude of the potential changes indicates that tetraphenylborate 
absorbs into a region of the membrane with a low dielectric con- 
stant, where it produces substantial boundary potentials, as first 
suggested by Markin et al. (1971). Many features of our data can be 
explained by a simple three-capacitor model, which we develop in a 
self-consistent manner. Some discrepancies between our data and the 
simple model suggest that discrete charge phenomena may be impor- 
tant within these thin membranes. 
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41560 Inner voltage clamping: a method for studying interactions 
among hydrophobic ions in a lipid bilayer. Feldberg, S.W.; Delgado, 
A.B. (Brookhaven National Lab., Upton, NY). Biophys. J.; 21: No. 1, 
71-86(Jan 1978). 

Ketterer et al. (1971) have suggested that a combination of 
electrostatic and chemical interactions may cause hydrophobic ions 
absorbed within a bilayer lipid membrane to reside in two potential 
wells, each close to a membrane surface. The resulting two planes of 
charges wouid define three regions of membrane dielectic; two 
identical outer regions each between a plane of absorbed charges and 
the plane of closest approach of ions in the aqueous phase; and the 
inner region between the two planes of adsorbed charges. The 
theory describing charge translocation across the inner region is 
based on a simple three-capacitor model. A significant theoretical 
conclusion is that the difference between the voltage across the inner 
region, V/sub i/, and the voltage across the entire membrane, V/sub 
m/, is directly proportional to the amount of charge that has flowed 
in a voltage clamp experiment. We demonstrate that we can con- 
struct an “inner voltage clamp” that can maintain, with positive 
feedback, a constant inner voltage, V/sub i/. The manifestation of 
proper feedback is that the clamp current (after a voltage step) will 
exhibit pure (i.e.,single time-constant) exponential decay, because the 
voltage dependent rate constants governing translocation will be 
independent of time. The “pureness”’ of the exponential is maximized 
when the standard deviation of the least-square fit of the appropriate 
exponential equation to the experimental data is minimized. The 
concomitant feedback is directly related to the capacitances of the 
inner and outer membrane regions, C/sub i/ and Co. Experimental 
results with tetraphenylborate ion adsorbed in _ bacterial 
phosphatidylethanolamine/n-decane bilayers indicate C/sub i is ap- 
proximately 5 x 10°7F/cm? and C°® is approximately equal to 5 x 
10-°F/cm?*. 


41561 Partial amino acid sequence of brain actin and its homol- 
ogy with muscle actin. Lu, R.C.; Elzinga, M. (Boston Biomedical 
Research Inst.). Biochemistry; 16: No. 26, 5801-5806(27 Dec 1977). 

Actin was purified from calf brains by chromatography on 
DEAE-Sephadex and hydroxylapatite. The protein was then sub- 
jected to amino acid sequence analysis by isolating and sequencing 
its cyanogen bromide peptides. CB-1, 3, 4, 5, 6, 9, 10, and 12 
correspond to equivalent segments of rabbit skeletal muscle actin, 
while substitutions involving methionines give rise to some new 
peptides. The region that corresponds to CB-13 in muscle actin 
becomes two peptides in the brain protein because of a Leu — Met 
replacement at position 16, while Met — Leu substitutions at posi- 
tions 176 and 298 give rise to two larger peptides, CB-15+7 and CB- 
8 + 2, which correspond to muscle actin CB-15 fused with CB-7 and 
CB-8 fused with CB-2, respectively. The peptides that have been 
isolated from brain actin contain 267 of the 374 residues in actin, of 
which 157 have been unequivocally identified. When the data are 
compared with those for rabbit skeletal muscle actin, 11 replace- 
ments are seen; thus the two actins differ at about 7 percent of the 
positions examined. 


41562 Neurotoxins of Bungarus multicinctus venom. Purification 
and partial characterization. Hanley, M.R.; Eterovic, V.A.; Hawkes, 
S.P.; Hebert, A.J.; Bennett, E.L. (Lawrence Berkeley Lab., CA). 
Biochemistry; 16: No. 26, 5840-5849(27 Dec 1977). 

The purification to homogeneity of nine neurotoxic compo- 
nents of the venom of Bungarus multicinctus is described. The 
purified components include a-bungarotoxin and two other a-type 
synaptic toxins and 8-bungarotoxin and five other B-type synaptic 
toxins. The purified toxins have been characterized by electrophore- 
sis, isoelectric focusing, amino acid analysis, and N-terminal amino 
acid determination. The a-type synaptic neurotoxins constitute a 
discrete class with molecular weights of 7000 to 8500, isoelectric 
points (pI) of 9.0 to 9.2, and N-terminal isoleucine or methionine. 
The 8-type synaptic neurotoxins constitute a second group with 
molecular weights of 20,000 to 22,000 and pI = 8.8 to 9.7. Fractions 
10 through 13 exhibit a chain structure consisting of a 6000 to 7000 
light chain and a 11,000 to 15,000 heavy chain apparently covalently 
stabilized by interchain disulfides. Fractions 9A and 14 were single 
chains of 11,000 to 14,000 which resemble the sequenced B-type 
synaptic neurotoxin notexin (Halpert, J., and Eaker, D. (1975), J. 
Biol. Chem. 250, 6990). All of the B-type synaptic toxins have a 
single tryptophan and N-terminal aspartic acid or asparagine. 


41563 Resonance Raman spectra of methemoglobin derivatives. 
Selective enhancement of axial ligand vibrations and lack of an effect 
of inositol hexaphosphate. Asher, S.A.; Vickery, L.E.; Schuster, 
T.M.; Sauer, K. (Univ. of California, Berkeley). Biochemistry; 16: No. 
26, 5849-5856(27 Dec 1977). 

Resonance Raman spectra have been obtained for the OH™, 
Ns", and F~ derivatives of methemoglobin by excitation in the 550 to 
650-nm region. A selective enhancement with excitation in the 
charge-transfer bands is observed for peaks at 413 and 497 cm™'! and 
a doublet at 471 and 443 cm™’ in the Ns~, OH™, and F~ complexes, 
respectively. These peaks are assigned to Fe-axial ligand stretches on 


ERA VOL. 3, NO. 17 


the basis of: (1) a 20-cm™~! shift of the 497-cm™' peak of the hydrox- 
ide complex to lower energy on isotopic substitution of '*OH™ for 
16QH; (2) the proximity of the 413-cm™’ Raman peak to the 421- 
cm~' IR peak previously assigned to the Fe—Ns° stretch in a model 
heme-azide complex [Ogoshi, H., Watenabe, E., Yoshida, Z., Kin- 
caid, J., and Nakamoto, K. (1973), J. Am. Chem. Soc. 95, 2845]; (3) 
the selective appearance of the 471- and 443-cm™’ peaks in the 
Raman spectra of the F~ complex. The doublet observed at 471 and 
443 cm™! in the F~ derivative may reflect a heterogeneity in the 
heme cavity due to hydrogen bonding of H2O to the F” ligand in 
both the a and B subunits, as has been previously suggested based on 
x-ray diffraction results. It is suggested that the frequency of the 
Fe—F~ vibration reflects the out-of-plane distortion of the Fe from 
the heme plane. The lack of a shift in the frequency of the Fe—F- 
vibration suggests that there is little or no movement of the iron with 
respect to the heme plane upon the addition of inositol hexaphos- 
phate, which is thought to alter the allosteric equilibrium between 
the R and T forms of methemoglobin. This result is consistent with a 
recent x-ray crystallographic study of an IHP complex of MetHb— 
F-. Excitation profile measurements suggest that the charge-transfer 
band in methemoglobin OH™ like that in methemoglobin Ns~ is z 
polarized, while in methemoglobin F~ the charge transfer transition 
is mixed with a 7 to 7* transition. 


41564 Diazomethyl ketone substrate derivatives as active-site- 
directed inhibitors of thiol proteases. Papain. Leary, R.; Larsen, D.; 
Watanabe, H.; Shaw, E. (Brookhaven National Lab., Upton, NY). 
Biochemistry; 16: No. 26, 5857-5861(27 Dec 1977). 

The diazomethy! ketones of z-Phe and z-Phe-Phe inactivate 
papain by a stoichiometric reaction at the active-center thiol. Since 
the reagents are stable in mercaptoethanol, their reaction with 
papain is judged to be the result of complex formation characteristic 
of affinity-labeling reagents. The diazomethyl ketones react by a 
mechanism different from that of chloromethyl ketones, since the pH 
dependence of their inactivation of papain is different, the rate 
increasing with decreasing pH. This relationship has been observed 
in other cases, such as the reaction of azaserine with glutamine 
amidotransferases [Buchanan, J. M. (1973), Adv. Enzmol. Relat. 
Areas Mol. Biol. 39, 91], and is interpreted as an indication of 
reaction with a thiol group in its protonated form. 


41565 Studies of the conformation of modified dinucleoside phos- 
phates containing 1,N°-ethenoadenosine and 2'-O-methylcytidine by 
360-MHz 'H nuclear magnetic resonance spectroscopy. Investigation 
of the solution conformations of dinucleoside phosphates. Lee, C.H.; 
Tinoco, I. Jr. (Univ. of California, Berkeley). Biochemistry; 16: No. 
25, 5403-5414(13 Dec 1977). 

Seven dinucleoside monophosphates containing epsilon A 
(1,N®-ethenoadenosine) and 2'-O-methyicytidine were studied by 
360-MHz proton magnetic resonance and compared with unmodified 
dimers and component monomers at 4, 20, 45, and 75°C. These 
studies show that the dimers exhibit preference for the gg and g'g’ 
nformations for the C-4'-C-5’ and C-5'—O-5’ bonds, respectively, 
and that dimerization induces an increase of the population and 
inflexibility of the 3’-endo conformation for the ribose ring. Three 
stacked (or stable) conformations for dimers, I, II, and III, in 
equilibrium with an unstacked (or open) form in solution, are sug- 
gested by dimerization shifts of ribose protons. Conformation I 
exhibits anti, gg, 3’-endo, phi’ = 203 to approximately 2119 w = 
300°, w = 290° g’g’, gg, 3’-endo, and anti conformation from the 5’ 
end to the 3’ end of the dimer. Conformation II shows anti, gg, 3’- 
endo, phi’ = 203 to 211°, w’ = 30°, w = 100°, g’g’, gg, 3’-endo, and 
anti conformation. Conformation III is anti, gg, 2’-endo, phi’ = 260°, 
w' = 50°, w = 220° g’g’, gg, 3’-endo, and anti (chi approximately 
equal to 100°) conformation. The dimers, PupPu and PupPy, prefer 
conformations I and II, while PypPu and PypPy prefer conforma- 
tion II. Introduction of epsilon A for the base of -pN induces an 
increase of conformations II and III, while the epsilon A substitution 
for the Np- residue induces an increase of conformation I. 2'-O- 
methylation of the Cp- residue of CpC decreases conformation I and 
increases conformation II. Based on the stable solution conforma- 
tions of these dimers, a possible conformation of the anticodon loop 
is proposed, which is an alternative to the one observed in the 
crystal of tRNA/sup Phe/. 


41566 Mutations in Escherichia coli altering an apurinic endonu- 
clease, endonuclease II, and exonuclease III and their effect on in vivo 
sensitivity to methylmethanesulfonate. Kirtikar, D.M.; Cathcart, 
G.R.; White, J.G.; Ukstins, 1; Goldthwait, D.A. (Case Western 
Reserve Univ., Cleveland). Biochemistry; 16: No. 25, 5625-5631(13 
Dec 1977). 

The levels of endonuclease II, an apurinic endonuclease, and 
exonuclease III in the parent strain (AB 1157) of Escherichia coli 
and in various mutants were determined by chromatography on 
DEAE-cellulose. AB 3027 and NH 5016 lacked endonuclease II and 
exonuclease III. BW 2001 lacked the apurinic endonuclease and 
exonuclease III while BW 2007, BW 9093, and BW 9059 lacked only 
exonuclease III. Deletion mutants BW 9101 and BW 9109 lacked all 
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three enzymes. The latter mutants locate the genes for the two 
endonucleases in the region of exonuclease III (xth) of 38.2 min 
(White et al., 1976). All of the mutants which were sensitive to 
methylmethanesulfonate in vivo lacked exonuclease III, but not all 
mutants lacking exonuclease III were MMS sensitive. The deletion 
mutants and NH 5016 were the exceptions. 


41567 Ultracentrifugal study of the self-association of canine 
apolipoprotein A-I in solution. Teng, T.A.; Edelstein, C.; Barbeau, 
D.L.; Scanu, A.M. (Univ. of Chicago). J. Biol. Chem.; 252: No. 23, 
8634-8638(10 Dec 1977). 

The sedimentation behavior of canine apolipoprotein (apo) A- 
I in 0.02 m EDTA, pH 8.6, was studied as a function of protein 
concentration by the techniques of sedimentation velocity and sedi- 
mentation equilibrium in the analytical ultracentrifuge. At concentra- 
tions of less than 1 g/liter, apo-A-I exhibited a monomodal sedimen- 
tation pattern, with apparent sedimentation coefficients which varied 
from 2.3 to 3.5 S with increasing protein concentrations. Above 1.5 
g/liter, apo-A-I had two well resolved peaks with S/sub 20,w/ 
values of 4.15 S and 5.75 S. The proportion of the 5.75 S component 
increased with increasing apo-A-I concentrations, with a concomi- 
tant decrease of the 4.15 S component. By sedimentation equilibrium 
ultracentrifugation with both the conventional and meniscus-deple- 
tion methods, the apparent weight-average molecular weight of apo- 
A-I was found to be concentration-dependent. At a protein concen- 
tration of 5.25 g/liter, an apparent weight average molecular weight 
of 138,000 was determined, indicating that molecular species larger 
than a tetramer (monomer molecular weight = 28,000) were present 
in solution. When analyzed in terms of a reversible self-associating 
system, the experimental data could best be described according to a 
monomer-dimer-tetramer-octamer model, as previously reported for 
human apo-A-I (Vitello, L. B., and Scanu, A. M. (1975) J. Biol. 
Chem. 251, 1131-1136). The equilibrium constants were: Ke = 4.5 
es K, = 470 liters*/g*, and Ks = 41,600 liters’/g’, respective- 
y. 


41568 Electron microscopy of negatively stained and freeze- 
etched high density lipoprotein-3 from human serum. Ohtsuki, M.; 
Edelstein, C.; Sogard, M.; Scanu, A.M. (Univ. of Chicago). Proc. 
Natl. Acad. Sci. U.S.A.; 74: No. 11, 5001-5S005(Nov 1977). 

High density lipoproteins of d = 1.12 to 1.21 g/ml from 
human serum (HDLs) were studied by electron microscopy with 
both negative staining and freeze-etching techniques. For the nega- 
tively stained specimens, a modified conventional transmission elec- 
tron microscope as well as a scanning transmission electron micro- 
scope were used. The freeze-etched specimens were examined by a 
conventional transmission electron microscope. The diameter of 
HDLs was found to be 105 +- 4 A by freeze-etching and 94 +-6A 
by negative staining. The surface of the HDLs particles exhibited 
about 12 discrete domains, 28 +- 3 A (freeze-etched) and 28 +-4A 
(negatively stained) in diameter, of undefined chemical composition. 
Moreover, the freeze-etched specimens revealed an inner core 40 +- 
2 A in diameter, corresponding to estimated values reported previ- 
ously. All information is consistent with the HDLs model proposed 
by B. W. Shen, F. J. Kezdy, and A. M. Scana [(1977) Proc. Natl. 
Acad. Sci. USA 74, 837-841], with additional evidence for well- 
defined surface substructure. The consistency of the images obtained 
with the various electron microscopic techniques and the marked 
change in the appearance of the surface in the HDLs preparations 
that were digested by phospholipase Az (EC 3.1.1.4) support the 
validity of the interpretation. 


41569 Radioactive components in the acid-soluble fraction of 
mouse liver cytosol after dimethylnitrosamine[ methyl-'*C] administra- 
tion. Daugherty, J.P.; Clapp, N.K.; Zehfus, M.H.; Brock, S.E. (Oak 
Ridge National Lab., TN). Gann; 68: No. 5, 697-701(Oct 1977). 

The acid-soluble components of mouse-liver cytosol, pre- 
pared at timed intervals after intragastric administration of a single 
carcinogenic dose of '*C-dimethylnitrosamine, were separated by 
column chromatography. The columns were calibrated with known 
in vitro metabolites of the nitrosamine, and the elution profiles were 
compared with those of the mouse-liver system. The results suggest 
that the '*C-methy] label is transferred to many of the same com- 
pounds as identified in vitro, but that numerous other labeled com- 
pounds are also present. The possible significance of these metabo- 
lites to the pathogenic processes induced by dimethylnitrosamine has 
yet to be determined. 


41570 Factors restricting diffusion of water-soluble spin labels. 
Keith, A.D.; Snipe, W.; Mehlhorn, R.J.; Gunter, T. (Pennsylvania 
om) Univ., University Park). Biophys. J; 19: No. 3, 205-218(Sep 
1 : 

Line broadening of spin label signals is treated in terms of 
concentration, viscosity, charge, and temperature dependencies. 
Line broadening of spin label signals may be caused either by spin 
label interactions or by the interaction between a spin label and a 
second paramagnetic species. Line broadening has been related to 
collision frequency in the literature and is treated in that way here. 
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Collision frequency is related to diffusion processes in a way that 
allows information to be obtained about the diffusion environment. 
Several potential spin label line-broadening agents are compared as 
to their effectiveness. Small polymer beads with graduated pore sizes 
are used to show that collisional broadening has a marked depen- 
dence on the long-range structure of the diffusion environment. 
Application of these results to biologial diffusion processes is consid- 
ered. 


41571 Iron—sulfur environment in rubredoxin. Bunker, B.; 
Stern, E.A. (Univ. of Washington, Seattle). Biophys. J.; 19: No. 3, 
253-264(Sep 1977). 

The atomic environment around the iron site in the nonheme 
iron sulfur protein rubredoxin was studied by the extended X-ray 
absorption fine structure (EXAFS) technique. Within experimental 
error, the Fe-S bonds in oxidized Clostridium pasteurianum rubre- 
doxin are the same as in the analogue anion [Fe(S2-0-xyl)2]~ synthe- 
sized by Holm. The average Fe-S bond length is 2.267 +- 0.003A 
and the root mean square deviation about this average due to 
structural disorder is 0.032/sup +0.013/sub -0.032;. 


41572 Postsynthetic modification of human a-fetoprotein con- 
trols its i ppressive potency. Lester, E.P.; Miller, J.B.; Yach- 
nin, S. (Univ. of Chicago). Proc. Natl. Acad. Sci. U. S.A.; 74: No. 9, 
3988-3992(Sep 1977). 

In a previous study three variants of human a-fetoprotein 
were demonstrated by crossed immunoelectrophoresis. In addition, 
the capacity of a-fetoprotein isolates from various hepatoma and 
fetal sources to suppress human lymphocyte transformation in vitro 
with the relative proportion of the electronegative variant, HAFP-3, 
present in each isolate was correlated. We have now isolated a- 
fetoprotein from the serum, ascitic fluid, and saline extract of tumor 
from a single hepatoma patient and from a homogenate of fetal 
livers. When tested for their capacity to inhibit human lymphocyte 
transformation in vitro, tumor and fetal liver a-fetoprotein were 
found to be extremely potent, serum a-fetoprotein had intermediate 
potency, and ascitic fluid a-fetoprotein was the least potent. Analysis 
of these isolates by crossed immunoelectrophoresis confirmed the 
correlation between the proportion of HAFP-3 and the immuno- 
suppressive potency of each isolate. In addition, analysis of these 
isolates by isoelectric focusing in polyacrylamide gels containing 8 
M urea revealed further evidence of microheterogeneity; at least six 
molecular variants were apparent. The proportion of one of these 
variants, termed HAFP-3a, in each isolate was correlated with the 
immunosuppressive potency of the isolate. The sialic acid content of 
the various a-fetoprotein isolates did not vary significantly. Our data 
suggest that a postsynthetic modification of a-fetoprotein occurs, 
probably after secretion, which reduces immunosuppressive potency 
by converting the active electronegative species to an inactive 
electropositive form. This modification probably involves a charged 
moiety other than sialic acid on the molecule. 





41573 Method of encapsulating polyaminopolycarboxylic acid 
chelating agents in liposomes. Rahman, Y.E. (to Energy Research 
and Development Administration). US Patent 4,016,290. 5 Apr 1977. 
Filed date 10 Nov 1975. 8p. 

PAT-APPL-630,474. 

A method is provided for transferring a 
polyaminopolycarboxylic acid chelating agent across a cellullar 
membrane by encapsulating the charged chelating agent within 
liposomes, which liposomes will be taken up by the cells, thereby 
transferring the chelating agent across the cellular membrane. The 
chelating agent is encapsulated within liposomes by drying a lipid 
mixture to form a thin film and wetting the lipid film with a solution 
containing the chelating agent. Mixing then results in the formation 
of a suspension of liposomes encapsulating the chelating agent, 
which liposomes can then be separated. 


41574 Isolation of ionospheres from ion transport systems and 
their role in energy transduction. Shamoo, A.E.; Goldstein, D.A. 
(Univ. of Rochester, NY). Biochim. Biophys. Acta; 472: 13-53(1977). 

In the past twenty-five years cell membrane transport has 
been studied from the point of view of kinetics and the biochemical 
correlation of enzyme function with that of transport. Artificial lipid 
bilayers have been used as a model for cell membrane transport. 
Antibiotics, such as valinomycin have also been studied as models of 
ion-transport mediators. Much effort has been invested on the study 
of model compounds as the possible molecular bases of transport. 
Information derived from the study of model systems throughout the 
years has been valuable and worthwhile. However, if the aim is to 
elucidate the mechanism of cell membrane transport, the time has 
come to merge the two lines of research into one and to shift 
emphasis from the study of model systems to the study of isolated 
transport machine components before and after reconstitution of its 
components into model membranes. These studies should be aug- 
mented at all times with the biochemical correlates of the transport 
proteins. A review is presented of the new avenues employed to 
elucidate the molecular mechanism of active transport. The new 
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avenues are those of isolation of ion-transport mediators (iono- 
phores) from membrane transport proteins. Reconstitution of iono- 
phores and the various membrane transport proteins into artificial 
systems such as bilayers and vesicles presents a powerful tool to 
elucidate the molecular mechanism of active transport. More impor- 
tantly, the new approach provides the first glimpse of evidence for a 
reasonable investigation of energy transduction from ATP hydroly- 
sis to transport of an ion. 


41575 Purification, partial characterization, and immunological 
relationships of multiple low molecular weight protease inhibitors of 
soybean. Hwang, D.L.R.; Lin, K.T.D.; Yang, W.K.; Foard, D.E. 
(Oak Ridge National Lab., TN). Biochim. Biophys. Acta; 495: 369- 
382(1977). 

Five protease inhibitors, I-V, in the molecular weight range 
7000-8000 were purified from Tracy soybeans by ammonium sulfate 
precipitation, gel filtration on Sephadex G-100 and G-75, and 
column chromatography on DEAE-cellulose. In common with pre- 
viously described trypsin inhibitors from legumes, I-V have a high 
content of half-cystine and lack tryptophan. By contrast with other 
legume inhibitors, inhibitor II contains 3 methionine residues. Isoe- 
lectric points range from 6.2 to 4.2 in order from inhibitor I to V. 
Molar ratios (inhibitor/enzyme) for 50% trypsin inhibition are I = 
4.76, If = 1.32, WI = 3.22, IV = 2.17, V = 0.97. Only V inhibits 
chymotrypsin significantly (molar ratio = 1.33 for 50% inhibition). 
The sequence of the first 16 N-terminal amino acid residues of 
inhibitor V is identical to that of the Bowman-Birk inhibitor; all 
other observations also indicate that inhibitor V and Bowman-Birk 
are identical. The first 20 N-terminal amino acid residues of inhibitor 
II show high homology to those of Bowman-Birk inhibitor, differing 
by 1 deletion and 5 substitutions. Immunological tests show that 
inhibitors I through IV are fully cross-reactive with each other but 
are distinct from inhibitor V. 


41576 Protein metabolism in the work-overloaded myocardium. 
Zak, R. (Univ. of Chicago). Adv. Cardiol.; 18: 46-56(1976). 

A review of the current understanding of the biochemical 
growth processes of gene expression in the myocardium is presented 
with recommendations for research approach. (PCS) 


41577 Purification from baker's yeast of an activator of DNA 
photolyase. Madden, J.J.; Denson, J.; Werbin, H. (Univ. of Texas, 
Dallas). Biochim. Biophys. Acta; 454: 222-229(1976). 

The activity of purified DNA photolyase from Baker's yeast 
is enhanced by a compound (Activator [III]) obtained from yeast by 
chloroform extraction, ion exchange chromatography, and gel filtra- 
tion. Thin layer chromatography and spectral data indicate that the 
compound is homogeneous. Activator III emits at 350 and 440 nm 
when excited at 290 nm, and emits at 440 nm when excited at 358 
nm. After acid hydrolysis, emission at 440 nm is produced only by 
excitation at 358 nm, indicating that activator (III) contains two 
separate chromophoric moieties. The chromophore excited by 358 
nm light has a pK of 9 to 11, while the other chromophore has a pK 
of 4 to 5, and possibly of 9 to 11. The enhancement of photolytic 
activity by activator (III) at a concentration equimolar with that of 
the enzyme and the similarity of the fluorescent spectra of the 
activator with that of heat-denatured photolyase, suggests that the 
activator may be the chromophore associated with the enzyme. 


CYTOLOGY 


REFER ALSO TO CITATION(S) 39016, 41546, 41556, 41561, 
41626, 41675 


41578 (ANL—77-65(Pt.2), pp 49-56) Reproducible microtechni- 
que for measuring stimulation of human lymphocytes by phytohemagg- 
lutinin. Willard, K.E.; Lloyd, E.L. 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

Methods based on tritiated thymidine incorporation were 
used for studies on the blastogenic transformation of human lympho- 
cytes by phytohemagglutinin (PHA) in vitro. A stimulation index 
was calculated as the ratio of the radioactivity measured in lympho- 
cytes to which PHA had been added to that in similar samples from 
which PHA was omitted. The stimulation indices have been shown 
to be reproducible to within 10 percent for the same individuals 
sampled at different times. The maximum mitotic indices for normal 
control subjects varied from 249 to 340. Seven to 11 different 
concentrations of PHA were used with each blood sample tested. 
The maximum index occurred, for most samples, at concentrations 
of PHA between 0.0625 yl and 1.0 pl/well. A systematic decrease in 
the maximum mitotic indices was found with increasing age in the 
range tested (19 to 58 years). Measurements of the single radium case 
03 to 416, aged 70, with a residual body burden of 1.0 wCi 7*Ra 
gave a maximum value for the mitotic index of 44 at a concentration 
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of 0.25 yl/well. This was a factor of 5 less than the value expected 
from our normal control subjects. 


41579 (ANL—77-65(Pt.2), pp 57-71) Identification of osteosar- 
come cells in culture using alkaline phosphatase. Henning, C.B.; 
Lloyd, E.L. 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

To provide a positive identification of osteosarcoma cells in 
culture after varying lengths of time in passage, four different 
techniques were used to detect, localize, and quantitate alkaline 
phosphatase. As far as is known, this is the first report of the use of 
an enzymatic marker for this purpose. Light microscopy gave a 
measure of the number of cells in each culture elaborating the 
enzyme. Transmission and scanning electron microscopy showed 
localization of the bone isoenzyme on cell surfaces. Quantitation of 
the enzyme was carried out with an automatic GEMSAEC fast 
analyzer. The relative merits of each method are compared and 
contrasted. Of the eight cell lines tested, all of which were originally 
derived from human osteosarcomas, five retained the alkaline phos- 
phatase activity characteristic of the original tumor. Screening of 
this type will make immunological testing using osteosarcoma cells 
in culture more meaningful in the future. 


41580 (PNL—2500(Pt.1), pp 6.9-6.11) ATPase of Avian Myelob- 
lastosis Virus and the host cell membrane. Schneider, R.P. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Gel electrophoresis with SDS has shown that ATPase-con- 
taining particles from avian myeloblastosis contain seven major 
polypeptides, two of which are virus-specific glycoproteins. This 
suggests that ATPase is associated with surface projections of the 
virus. The level of ATPase activity on the external surface of the 
host cell appears to be correlated to the rate at which the cell 
produces virus. These observations suggest that synthesis and assem- 
bly of the enzyme is closely linked to virus production. 


41581 (PNL—2500(Pt.1), pp 3.25) Comparison of methods for 
separating bone marrow from bone. McClanahan, B.J. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Bones from a dog whose skeletal burden resulted from lung 
translocation following inhalation of ***PuO2 were subjected to 
ultrasonic cell disruption or washing to remove the cells from 
narrow cavities. Ultrasonic vibrations appeared to effectively dis- 
lodge marrow cells, while flushing the bones achieved only a partial 
separation. 


41582 Kinetic response of cultured Chinese hamster cells to 
treatment with 4’-[(9-Acridinyl)-amino }methanesulphon-m-anisidide- 
HCI. Tobey, R.A.; Deaven, L.L.; Oka, M.S. (National Cancer Inst., 
Bethesda, MD). J. Natl. Cancer Inst.; 60: No. 5, 1147-1153(May 
1978). 
4’-[(9-Acridinyl)-amino]methanesulphon-m-anisidide-HCI 

(MAC) (NSC-141549) was examined for effects on survival and cell- 
clycle progression in exponentially growing (cycling) populations of 
line CHO Chinese hamster cells and in isoleucine-deficient Gi- 
arrested (noncycling) cells. Cell analysis involved flow microfluoro- 
metry, [*H]thymidine autoradiography, and cell enumeration. Non- 
cycling cells were approximately tow to four times more resistant to 
the toxic effects of MAC, although at high concentrations (i.e., A2 
pg/ml), noncycling cells appeared to be as sensitive as cycling cells. 
Noncycling cells treated with MAC prior to return to cycle tra- 
versed through G; and S at a nearly normal rate and suffered only a 
slight delay (approximately 2 hr) in progressing through G2 and 
mitosis. In contrast, in cycling cell populations treated with MAC 
and under conditions yielding similar survival levels, the cells initial- 
ly in S and G2 were grossly delayed in their capacity for normal 
progression, leading to a transitory (approximately 8 hr) accumula- 
tion of cells in S, followed at later times by arrest in G2; a subpopula- 
tion of cells initally in G; progressed through G; and § at a nearly 
normal rate and then appeared to be delayed for only 2 hours in 
traversing through Gz and mitosis. A limited degree of unequal 
distribution of chromosome fragments to daughter cells at mitosis 
and high degree of polyploidization were induced in cycling cell 
populations receiving MAC. Cycling cells exposed to MAC exhibit- 
ed a terminal point of inhibition of traverse capacity situated 57 
minutes prior to prophase. On the basis of the generally similar 
kinetic responses observed with MAC and adriamycin (ADR), we 
would expect MAC to exhibit many biochemical properties in 
common with ADR. 


41583 Cell-cycle-specific chromosome damage following treat- 
ment of cultured Chinese hamster cells with 4'-[(9-Acridinyl)- 
amino ]methanesulphon-m-anisidide-HCI. Deaven, L.L.; Oka, M.S.; 
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Tobey, R.A. (National Cancer Inst., Bethesda, MD). J. Natl. Cancer 
Inst.; 60: No. 5, 1155-1161(May 1978). 

The induction of chromosome damage in Chinese hamster 
(line CHO) cells by 4’-[(9-acridinyl)-amino]methanesulphon-m-anisi- 
dide-HCI (MAC) (NSC- 141549) was studied in cell populations 
growing exponentially and at various stages of the cell cycle follow- 
ing release from isoleucine-deficient G,-arrest. Autoradiographic 
analysis demonstrated that cells in S-phase at time of drug addition 
(2 »g MAC/ml for 2 hr) were delayed 8 hours before entering 
mitosis. Cells in G; at the time of MAC treatment were not as 
severely delayed, which resulted in a rather sharp increase and 
decrease in a percent labeled mitosis curve. Chromosome damage 
occurred differentially during the cell cycle. Cells in late Ge during 
MAC treatment contained incompletely condensed chromosomes 
with occasional chromosome interchanges at the next mitosis. Early 
Gz cells were severely damaged ( >20 breaks/cell). Damage to cells 
in S or G; at the time of MAC addition was less severe, whereas 
cells in G:-S traverse had intermediate levels of chromosome breaks. 
Thus MAC appeared to be particularly effective at times when 
chromatin was undergoing structural modifications (G:-S and S-G2 
boundaries). Low concentrations of MAC (0.05 g/ml) increased 
the rate of sister chromatid exchange to almost eight times the 
background rate. The cellular effects of MAC were compared with 
previously reported studies of other antitumor agents. 


41584 Growth patterns of ultraviolet light-induced fibrosarcomas 
in subcutaneous peritoneal, and vascular compartments of syngeneic 
recipients. Lill, P.H.; Kripke, M.L. (National Cancer Inst., Freder- 
ick, MD). Transplantation; 25: No. 2, 86-87(Feb 1978). 

A 15 yr-old male patient with aplastic anemia received a bone 
marrow transplant from a 9 yr-old sister. Evidence of engraftment 
was seen 14 days after transplantation and fibroblasts from the bone 
marrow of the patient were studied cytogenetically. All metaphases 
from fibroblast colonies were of the male type while all metaphases 
from the female donor were of the female type. (HL W) 


41585 Mechanisms of injury and protection in cells and tissues at 
low temperatures. Mazur, P. (Oak Ridge National Lab., TN). Collog. 
Inst. Natl. Sante Rech. Med.; 62: 37-60(Jun 1976). 

The survival of frozen-thawed cells is importantly influenced 
by the cooling rate. In general, cells exhibit maximum survival at an 
intermediate cooling rate, the numerical value of which depends on 
the type of cell, the additive present, and the warming rate. Theory 
and experiment now strongly indicate that death at supraoptimal 
cooling rates is the result of the formation of intracellular ice crystals 
during cooling and their growth to damaging size during warming. 
The causes of death in cells cooled at suboptimal rates, on the other 
hand, are more complex and more uncertain. Although additives like 
glycerol and dimethyl sulfoxide do not protect against injury at 
supraoptimal rates, they are generally essential for the survival of 
slowly frozen mammalian cells. The two major theories of slow 
freezing injury predict that protection is chiefly a colligative effect 
and that it requires the presence of additive inside the cell as well as 
outside. The evidence of the colligative aspects of protection is 
conflicting. The evidence on the requirement for permeation is 
increasingly negative, a fact which suggests that to protect the 
whole cell it may be sufficient to protect the cell surface. Slow 
freezing injury appears due to a number of sequential events. The 
first may well be high electrolyte concentrations. Additives protect 
against these, but may themselves introduce other forms of injury, 
the most likely of which is osmotic shock. 


TRACER TECHNIQUES 


41586 (PNL—2500(Pt.1), pp 3.116-3.118) Porcine retrovirus: hy- 
bridization studies. Frazier, M.E.; Akiya, F.; Hooper, M.J. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Tritium-labeled porcine retrovirus (PORV) was isolated and 
purified, and kinetics of hybridization of this RNA with DNA from 
various sources was determined. Results indicate that PoRV is an 
endogenous porcine virus. 


GENETICS 


REFER ALSO TO CITATION(S) 41566, 41629, 41630, 41632, 
41715, 41932 


41587 Methyl methanesulfonate-induced dominant lethal muta- 
tions in male mice detected in vitro. Goldstein, L.S. (Univ. of Califor- 
nia, San Francisco). Mutat. Res.; 42: 135-138(Jan 1978). 

When male mice intraperitoneally injected with methyl meth- 
anesulfate (MMS) are mated, fewer ova implant up to 18 days later 
than in controls, a result of sperm incapacitation and/or dominant 
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lethal mutations causing embryo arrest. To determine relative contri- 
butions of these factors, in vitro development was studied. After 
treatment, fertilization, and collection, the numbers of uncleaved or 
fragmented ova and 2-cell embryos were counted. The ratio of 2-cell 
embryos to total ova times 100 was the fertilization index. In some 
instances, unfertilized clutches not restricted to the first 18 days after 
MMS treatment nor correlated with MMS dosage probably reflected 
sterility in the females. MMS did not impair fertilization by killing or 
incapacitating germ cells that matured to form sperm 14 to 24 days 
after treatment. 2-cell embryos were grown in culture for 3 days, in 
which time normal embryos develop to blastocysts. Development 
was dramatically impaired in embryos from eggs fertilized 14 and 18 
days after males were treated with 50 or 100 mg/kg MMS. There 
was no change after treatment with 25 mg/kg nor when fertilization 
was 21 or 24 days after MMS. It appears that dominant lethal 
mutations are induced in the spermatids which differentiate into the 
mature sperm found in ejaculate 14 and 18 days after MMS treat- 
ment. Similar mutations have been produced by x-rays. 


41588 Model of kin selection for an altruistic trait considered as 
a quantitative character. Yokoyama, S.; Felsenstein, J. (Univ. of 
Washington, Seattle). Proc. Natl. Acad. Sci. U.S.A.; 75: No. 1, 420- 
422(Jan 1978). 

Conditions for natural selection to favor increase of a quanti- 
tative character are derived for a model in which individuals asso- 
ciate in groups of size n. It is assumed that the logarithm of the 
fitness of an individual is the sum of two parts, one proportional to 
the individual’s own phenotype, and the other to the mean pheno- 
type in its group. The resulting conditions for the trait to increase 
under natural selection are analogous to the results found previously 
in single-locus kin selection models. 


41589 Mechanism of suppression in Drosophila: control of se- 
piapterin synthase at the purple locus. Yim, J.J.; Grell, E.H.; Jacob- 
son, K.B. (Oak Ridge National Lab., TN). Science; 198: 1168-1170(16 
Dec 1977). 

The amounts of sepiapterin and red pteridine eye pigments 
(drosopterins) in Drosophila melanogaster are known to be reduced 
in the purple mutant and restored to normal by a suppressor muta- 
tion. We show here that sepiapterin synthase activity is 30% of 
normal in pr and pr/sup bw/, two naturally occurring alleles of 
purple, and is restored to nearly normal levels by the suppressor 
su(s)*, A heterozygote of two newly induced alleles of pr has even 
lower enzyme activity (< 10 percent). The sepiapterin synthase 
activity is proportional to the number of wild-type pr alleles in flies 
when one and two copies of the allele are present and is higher in 
three-than in two-dose flies. We hypothesize that the purple locus 
may be a structural gene for sepiapterin synthase in Drosophila. 


41590 Restriction-like phenomena in transformation of Bacillus 
subtilis recA. Hadden, C.T. (Oak Ridge National Lab., TN). J. 
Bacteriol.; 132: No. 3, 847-855(Dec 1977). 

Genetic transformation in recAl strains of Bacillus subtilis 
was studied to test the hypothesis that, in these strains, a major 
pathway of recombination is missing, leaving only residual transfor- 
mation via a pathway specific for transduction. The two putative 
recombinational pathways have been hypothesized to differ in either 
length of synapsed regions or specificity for nucleotide sequence 
homology. It was found that the efficiency of transformation of 
recAl cells by deoxyribonucleic acid (DNA) from the heterologous 
strain W23 was much lower than when a homologous donor DNA 
was used, the relative efficiency being different for different genetic 
markers. Because the frequency of recombination between linked 
markers is only slightly changed in recA1 recipients, and because 
markers of heterologous origin in DNA from intergenotic strains are 
not discriminated against strongly by recA1 recipients, it is conclud- 
ed that neither a difference in length of synapsed DNA nor a 
difference in specificity for nucleotide sequence homology accounts 
for reduced transformation in recA cells. It is proposed that st some 
time between uptake and integration, heterologous DNA is inacti- 
vated by restriction, and that aberrant restriction of repaired regions 
may account for reduced transformation by homologous DNA. 


41591 Distribution of mitomycin C-induced sister chromatid ex- 
changes in the euchromatin and heterochromatin of the Indian Munt- 
jac. Carrano, A.V. (Lawrence Livermore Lab., CA); Johnston, G.R. 
Chromosoma; 64: 97-107(1977). 

The frequency of sister chromatid exchanges (SCEs) induced 
by mitomycin C (MMC) in Indian Muntjac chromosomes was deter- 
mined by the fluorescence plus Giemsa (FPG) technique. Using 
scanning cytophotometry the relative DNA content of each chro- 
mosome was measured with and without acid or alkali pretreatments 
for C-banding. During acid and alkali treatments, euchromatin lost 
20 to 30% of its DNA, while heterochromatin lost less than 5%; an 
intermediate DNA loss was observed for the short arm of the X 
chromosome. After growth of cells in the presence of MMC during 
the first cycle and in the presence of bromodeoxyuridine (BrdU) 
during, the first and second cycles of DNA replication, SCEs in the 
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euchromatin were proportional to DNA content. SCEs at the junc- 
tions between the neck of the X chromosome and the long and short 
arms occurred more frequently than expected. A threshold effect for 
the induction of SCEs was observed in regions resistant to DNA 
extraction by acid and alkali treatments (i.e., the neck and short arm 
of the X chromosome). At high concentrations of MMC, the fre- 
quency of SCE at each junction appears to plateau at 0.5. 


METABOLISM 


REFER ALSO TO CITATION(S) 41569, 41572, 41620 


41592 (PNL—2500(Pt.1), pp 6.12-6.14) Morphological changes 
leurospora crassa. Drucker, 


and exocellular protease biosynthesis in N 


In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 
Spheroplasts prepared by enzymic stripping of cell walls from 
Neurospora crassa appear to be incapable of exocellular protease 
biosynthesis. When cell wall structure is regained, Neurospora crassa 
recovers its ability to synthesize and secrete exocellular protease. 


41593 (PNL—2500(Pt.1), pp 6.15-6.17) Calcium-mediated molec- 
ular transitions of S-100 protein: relationship to S-100 synthesis in rat 
glial cells. Anderson, L.E.; Morris, J.M.; Winn, L.S.; Wiley, W.R. 
Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

S-100 protein can be isolated in several macromolecular forms 
which vary in their immunoreactivity with anti-S-100. In the ra- 
dioimmune assay, subunits of S-100 exhibit a response which is less 
than 5% that of the larger, presumably native form. Calcium appears 
to stabilize the protein in a trimeric conformation. 


41594 (UR—3490-1353) Electron probe microanalysis and the 
cellular basis of intestinal calcium absorption. Coleman, J.R. (Roches- 
ter Univ., N.Y. (USA). Dept. of Radiation Biology and Biophysics). 
1978. Contract EY-76-C-02-3490. Sp. (CONF-780528—1). Dep. 
NTIS, PC A02/MF AO1. 

From 12. conference on microbeam analysis; Ann Arbor, MI, 
USA (19 May 1978). 

Microprobe methods offer distinct advantages for investigat- 
ing questions of calcium transport. Microprobe analysis is sensitive 
to the very small amounts of calcium contained in a calcium trans- 

rting cell, and is capable of sufficient spatial resolution that the 
location of calcium within a cell may be determined. Since individu- 
al cells may be analyzed, it is not necessary to deal with the 
uncertainties associated with measuring the average properties of a 
population of cells, some of which may be inactive or engaged in 
other processes. Results of studies on the small intestine of chicks 
and rats and chick chorioallantoic membranes are reported. 


41595 Decreased membrane potassium permeability and transport 
in human chronic leukemic and tonsillar lymphocytes. Segel, G.B.; 
Lichtman, M.A. (Univ. of Rochester, NY). J. Cell. Physiol.; 93: No. 
2, 277-284(Nov 1977). 

Human blood T-lymphocytes increase their potassium (K* ) 
permeability and active K* transport following lectin or antigen 
stimulation. We have studied the permeability and active transport of 
K* by lymphocytes in chronic lymphocytic leukemia (CLL) to 
determine if their membrane K* transport was similar to resting or 
lectin-stimulated normal blood lymphocytes. K* transport was as- 
sessed both by the rate of isotopic “*K* uptake and by the rate of 
change in cell K* concentration after inhibition of the K* transport 
system with ouabain. CLL lymphocytes had a marked decrease in 
membrane K* permeability and active transport of K* when com- 
pared to blood T lymphocytes. K* transport in five subjects with 
CLL (10 mmol . 1 cell water~'. h~') was half that in normal blood 
T-lymphocytes (20 mmol . | cell water~' h~'). Phytohemagglutinin 
(PHA) treatment of CLL lymphocytes did not increase significantly 
their active K* transport, whereas K* transport by normal T- 
lymphocytes increased by 100%. Since there were 73% T-lympho- 
cytes in normal blood and 14% in CLL blood, the difference in 
membrane K* turnover could be related either to neoplasia or to the 

roposed B-lymphocyte origin of CLL. We studied human tonsillar 
ymphocytes which contained a mean of 34% T-cells. In five studies 
of tonsils, K* transport was 14 mmol . | cell water™' . h™' and 
treatment with PHA increased K* transport only 30%. The interme- 
diate values for basal K* transport and K* transport in response to 
PHA in tonsillar lymphocytes were consistent with the proportion 
of T-lymphocytes present. These data sugges t that B-lymphocytes 
have reduced membrane permeability and active transport of K*. 
Thus the marked decrease in CLL lymphocyte membrane K* per- 
meability and transport may be a reflection of its presumed B-cell 
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origin, rather than a membrane alteration related to malignant trans- 
formation. 


41596 Regulation of cell growth. II. Some characteristics of a 
fetal calf serum factor (FF2) stimulating ornithine decarboxylase in 
mouse liver. Morley, C.G.D. (Univ. of Chicago). Biochim. Biophys. 
Acta; 362: 480-492(1974). 

A heat stable, non-dialysable fetal calf serum factor (FF2) 
capable of stimuiating ornithine decarboxylase in mouse liver, kidney 
and spleen, has been detected in fetal calf serum and commercial 
preparations of 81% pure fetuin. The factor has a molecular weight 
of approx. 17,500, contains sulfhydryl groups necessary for its activi- 
ty, and is protease resistant. Stimulation of hepatic ornithine decar- 
boxylase by the fetal calf serum factor is dose and time dependent 
and is blocked by both cycloheximide and by actinomycin D, if the 
latter is administered within 1 h of the factor. Theophylline enhances 
the effect of the fetal calf serum factor on ornithine decarboxylase in 
the liver and the factor stimulates ornithine decarboxylase in hypo- 
physectomized and adrenalectomized rats. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 41548 


41597 (PNL—2500(Pt.1), pp 1.9-1.10) Effects of iron deficiency 
on absorption of nickel. Ragan, H.A. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Nutritional deficiencies are common in both industrialized 
and underdeveloped countries. Several heavy metal pollutants from 
energy conversion sources are known to be detrimental to the 
hematopoietic and immune systems, and some are carcinogenic. 
However, there is a paucity of information concerning potential 
synergistic effects of nutritional deficiencies combined with heavy 
metal exposure. This project will examine the interactions of specific 
nutritional deficiencies and heavy metal exposures with particular 
emphasis on gastrointestinal absorption of the metals and subsequent 
effect on the hematopoietic and immune system. Results are reported 
from a study that showed that moderately anemic, iron-deficient rats 
absorbed approximately 2.5 times as much “Ni, administered via 
gavage, as did those on a control diet. 


MEDICINE 


REFER ALSO TO CITATION(S) 41187, 41200, 41418, 41546, 
41572, 41576, 41582, 41583, 41639 


41598 Low toxicity method of inhibiting sickling of sickle eryth- 
rocytes. Packer, L.; Bymun, E.N. (to Energy Research and Develop- 
ment Administration). US Patent 4,048,325. 13 Sep 1977. Filed date 5 
Jan 1976. 8p. 

PAT-APPL-646,707. 

A low toxicity method of inhibiting sickling of sickle erythro- 
cytes which comprises intermixing the erythrocytes with an effec- 
tive anti-sickling amount of a water-soluble imidoester of the formula 
RC(= NH)OR’ wherein R is an alkyl group of 1 to 8 carbon atoms, 
particularly 1 to 4 carbon atoms, and R’ is an alkyl group of 1 to 4 
carbon atoms, specifically methyl or ethyl acetimidate. 


41599 Method for localizing heating in tumor tissue. Doss, J.D.; 
McCabe, C.W. (to Energy Research and Development Administra- 
tion). US Patent 4,016,886. 12 Apr 1977. Filed date 26 Nov 1974. 6p. 

PAT-APPL-527-469. 

A method for a localized tissue heating of tumors is disclosed. 
Localized radio frequency current fields are produced with specific 
electrode configurations. Several electrode configurations are dis- 
closed, enabling variations in electrical and thermal properties of 
tissues to be exploited. 


41600 Survival of patients with localized histiocytic lymphoma. 
Bitran, J.D.; Kinzie, J.; Sweet, D.L.; Variakojis, D.; Griem, M.L.; 
Golomb, H.M.; Miller, J.B.; Oetzel, N.; Ultmann, J.E. (Univ. of 
Chicago). Cancer; 39: No. 1, 342-346(1977). 

Twenty of 65 patients with diffuse histiocytic lymphoma 
were identified by staging laparotomy as being in pathologic stages 
(PS) I, I/sub E/, II, and II/sub E/. Six of the 20 patients were 
treated with total nodal, 10 with extended mantle, and four with 
involved-field radiotherapy. The survival rate and relapse-free sur- 
vival at five years were 71% and 78%, respectively. All relapses 
occurred within the first year and were confined to patients with PS 
II disease and four or more sites of involvement. Accurate patholo- 
gic staging identifies patients who are potentially curable with 
radiotherapy. Further studies are required to determine the treat- 
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ment necessary to achieve cure in PS II patients with more than four 
sites of involvement. 


41601 Agent and method for the early detection of pregnancy. 
Holladay, D.W. (to Energy Research and Development Administra- 
tion). US Patent Application 755,100. 28 Dec 1976. 16p. 

An agent capable of detecting the early stages of pregnancy 
in humans is provided by preparing an antiserum to proteins isolated 
from pregnancy-associated material such as placentas. By conven- 
tional techniques of detecting antigen-antibody reactions, the anti- 
serum is used to detect the presence of pregnancy-specific proteins in 
women at the early stages of pregnancy. 


41602 Liposome-encapsulated actinomycin for cancer chemo- 
therapy. Rahman, Y.E.; Cerny, E.A. (to Energy Research and De- 
velopment Administration). US Patent 3,993,754. 23 Nov 1976. Filed 
date 9 Oct 1974. 6p. 

PAT-APPL-513,210. 

An improved method is provided for chemotherapy of malig- 
nant tumors by injection of antitumor drugs. The antitumor drug is 
encapsulated within liposomes and the liposomes containing the 
encapsulated drug are injected into the body. The encapsulated drug 
penetrates into the tumor cells where the drug is slowly released and 
induces degeneration and death of the tumor cells, while any toxicity 
to the host body is reduced. Liposome encapsulation of actinomycin 
D has been found to be particularly effective in treating cancerous 
abdominal tumors, while drastically reducing the toxicity of actino- 
mycin D to the host. 


41603 Ultrasonic technique for characterizing skin burns. Goans, 
R.E.; Cantrell, J.H. Jr.; Meyers, F.B.; Stambaugh, H.D. (to Energy 
Research and Development Administration). US Patent Application 
738,982. 4 Nov 1976. llp. 

This invention, a method for ultrasonically determining the 
depth of a skin burn, is based on the finding that the acoustical 
impedance of burned tissue differs sufficiently from that of live tissue 
to permit ultrasonic detection of the interface between the burn and 
the underlying unburned tissue. The method is simple, rapid, and 
accurate. As compared with conventional practice, it provides the 
important advantage of permitting much earlier determination of 
whether a burn is of the dst, second, or third degree. In the case of 
severe burns, the usual two- to three-week delay before surgery may 
be reduced to about three days or less. 


41604 Pulmonary retention and translocation of insufflated tanta- 
lum. Morrow, P.E.; Klipper, R.W.; Beiter, E.H.; Gibb, F.R. (Univ. 
of Rochester, NY). ‘Radiology; 121: No. 2, 415-421(Nov 1976). 

Studies of pulmonary clearance of tantalum dust labeled with 
182Ta in dogs have been extended to as far as 816 days postexposure 
in order to substantiate earlier pulmonary retention data, examine 
lymphatic uptake, and seek long-term pathological changes. Expo- 
sure to 5-4 and 10-4 powders was compared with the results of 
earlier 1-~ studies. The 2.1-year long-term clearance half-time of 1-y 
powder was confirmed, while the 5-1 and 10-4 powders were found 
to have a mean long-term retention half-time of 333 days. All three 
particle sizes demonstrated rapid postinsufflation uptake by the pul- 
monary lymph nodes, followed by either retention or very slow 
clearance. No tantalum-induced pathological changes were found on 
histological examination. 


41605 Malignant lymphoma: implications during the ee 
years and pregnancy. Sweet, D.L. Jr. (Univ. of Chicago). J. Reprod. 
Med.; 17: No. 4, 198-208(Oct 1976). 

The malignant lymphomas are reviewed, and involvement of 
urogenital-ridge derivatives, including the reproductive organs, is 
summarized. Implications of therapy for pelvic lymphoma are dis- 
cussed. It is shown by a retrospective analysis that Hodgkin's disease 
has little effect on fertility, the course of gestation, delivery or fetal 
wastage and that maternal death is not increased. No adverse effect 
of pregnancy on the symptoms or longevity of women with 
Hodgkin's disease can be demonstrated. Women diagnosed in preg- 
nancy as having lymphoma should undergo therapeutic abortion so 
that proper staging and therapy may be given. Pregnancies over 32 
to 34 weeks should be induced. Women previously treated for 
lymphoma may become infertile as a result of therapy. Those not 
infertile after therapy should avoid pregnancies since there is a 
potential risk of malformations and malignancies in the offspring. 


41606 Folded membrane dialyzer with mechanically sealed edges. 
Markley, F.W. (to Energy Research and Development Administra- 
tion). US Patent 3,979,295. 7 Sep 1976. Filed date 9 Apr 1975. 12p. 

PAT-APPL-566,497. 

A semipermeable membrane is folded in accordion fashion to 
form a stack of pleats and the edges are sealed so as to isolate the 
Opposite surfaces of the membrane. The stack is contained within a 
case that provides ports for flow of blood in contact with one 
surface of the membrane through channels formed by the pleats and 
also provides ports for flow of a dialysate through channels formed 


BIOMEDICAL SCIENCES, BASIC STUDIES 4103 


by the pleats in contact with the other surface of the membrane. The 
serpentine side edges of the membrane are sealed by a solidified 
plastic material, whereas effective mechanical means are provided to 
seal the end edges of the folded membrane. The mechanical means 
include a clamping strip which biases case sealing flanges into a 
sealed relationship with end portions of the membrane near the end 
edges, which portions extend from the stack and between the sealing 
flanges. 


41607 Malignant histiocytosis: complete remission with combina- 
tion chemotherapy. Stein, R.S.; Moran, E.M.; Byrne, G.E. Jr. (Univ. 
of Chicago). Cancer; 38: No. 3, 1083-1086(Sep 1976). 

A case of a 16-year-old girl with malignant histiocytosis 
involving the lymph nodes, bone marrow, peripheral blood, liver, 
and spleen is described. This patient achieved a complete remission 
with cyclic quadruple chemotherapy consisting of cyclophospha- 
mide, vincristine, procarbazine, and prednisone (COPP). She is alive 
and free of disease more than 4 years after the completion of COPP 
and after having had maintenance treatment with a small dose of 
cyclophosphamide for 2*/, years. Such good results with the COPP 
regimen in malignant histiocytosis have not been reported previous- 
ly, and it is suggested that this modality of treatment warrants 
further trial. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 41578, 41604, 41645 


41608 Choice of monitoring isotope in double label radioimmun- 
oassays with nonimmunological separation techniques. Peeters, T.L.; 
Vantrappen, G.R. (Univ., Louvain). Clin. Chem.; 23: No. 6, 1052- 
1053(Jun 1977). 

The suitability of some radioactive isotopes as volume mark- 
ers in radioimmunoassays is discussed from a radiochemical point of 
view. For three eligible isotopes (7*Na, Co, and Se) we studied 
the concentration of the marker in the precipitate formed in the 
separation phase of radioimmunoassays. For all those kinds of sepa- 
rations tested (charcoal, ammonium sulfate, polyethylene glycol, and 
ethanol), binding or coprecipitation was virtually absent or negligi- 
ble with ?*Na but Se was strongly concentrated in the precipitate. 
Concentration of Co occurred only with charcoal and ethanol 
precipitation. Because heavy metals tend to bind to serum proteins, 
we conclude that of all radioactive isotopes commercially available 
only ?*Na should be used in radioimmunoassays with nonimmunolo- 
gical separation methods. 


41609 Transaxial tomographic imaging of canine myocardium 
with ''C-palmitic acid. Hoffman, E.J.; Phelps, M.E.; Weiss, E.S.; 
Welch, M.J.; Coleman, R.E.; Sobel, B.E.; Ter-Pogossian, M.M. 
(Washington Univ. School of Medicine, St. Louis). J. Nucl. Med.; 18: 
No. 1, 57-61(Jan 1977). 

Radiopharmaceuticals incorporated directly into the metabol- 
ic pathways in myocardium provide a useful means for evaluating 
such processes. Palmitic acid, a major physiologic substrate of 
myocardium, has a well-understood role in myocardial metabolism. 
Accordingly, *'C-palmitic acid was the substrate chosen for use in 
conjunction with positron emission transaxial tomography to obtain 
images of canine myocardium. This procedure provides high-con- 
trast images of transverse sections of the myocardium, with good 
target-to-nontarget ratios (in the image), over a period of 5 to 85 
minutes. Clearance half-times for blood and myocardial tissue were 
found to be 4.8 and 330 min, respectively. In normal myocardium, 
images obtained with ''C-palmitic acid were compared with those 
obtained with '*NHs and ™CO-hemoglobin. In vivo images of 
hearts with myocardial infarcts showed a clear delineation of infarcts 
and normal tissue. 


41610 Dynamic imaging of the systemic perfusion of a lung 
cancer: case report. Uszler, J.M.; Krauthammer, M.; Taplin, G.V.; 
Rinderknecht, J.; Wasserman, K. (Univ. of California, Los Angeles). 
J. Nucl. Med.; 18: No. 1, 36-38(1977). 

Dynamic lung circulation scintigraphy employing intrave- 
nously administered °/sup m/Tc as pertechnetate was used to 
visualize the pulmonary arterial and systemic arterial circulations in 
a patient with bronchogenic carcinoma. Computer-processed dy- 
namic images and region-of-interest data were utilized to demon- 
strate differences between tumor and normal regions regarding pul- 
monary and systemic blood supplies. 


41611 Comparison of three radionuclide techniques for measuring 
blood flow to rat extremities. Fisher, S.M.; Aspin, N.; Hobbs, B.B.; 
Greyson, N.D. (Univ. of Toronto). Invest. Radiol.; 12: No. 2, 164- 
168(1977). 

A detailed comparison of three radionuclide techniques to 
estimate blood flow was done in the rat hind limb under reduced, 
normal and increased blood flow. The techniques compared were 
the washout of intra-arterial and intra-muscular Xenon-133 and the 
accumulation of radioactive microspheres in the reference organ 
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technique. There was no significant difference between the three 
techniques at each of the three flow states. This confirmed that the 
simpler I.M. Xenon technique is a useful and accurate technique in 
estimating low blood flow rates in small animals. It was found that 
the skin puncture had to be sealed after the intra-muscular injection 
of Xenon to obtain valid results. 


41612 Immunoscintillation cell. Kosak, K. US Patent 4,000,252. 
28 Dec 1976. Filed date 4 Jan 1974. 14p. 

A means and method of radioimmunoassay is disclosed 
whereby an insolubilized or solid phorphor and binding agent such 
as an antibody are associated by chemical or physical means to 
provide a solid scintillating immunoadsorbent cell. This ceil is capa- 
ble of selectively binding or retaining radioactive or labeled antigens 
and transmitting radioactive energy to a phosphor or photon emit- 
ting substance. The luminescence emitted by the phosphor is meas- 
ured by a scintillator counter and is directly proportional to the 
radioactive energy released by the labeled antigen bound to the 
antibody. Upon completion of the measurement the labeled antigens 
are separated from the antibody and removed from the cell which 
may now be used for additional analysis. A convenient means for 
obtaining a solid phosphor and/or binding agent is to combine them 
by physical or chemical means or to shield one from the other by a 
separating barrier. In addition the phosphor and/or the binding 
agent can be attached to an insoluble support medium which can 
take various structured shapes and forms. 


41613 Bone imaging after total replacement arthroplasty of the 
hip joint. A follow-up with different radiopharmaceuticals. Creutzig, 
H. (Medizinische Hochschule, Hanover). Eur. J. Nucl. Med.; 1: No. 
3, 177-180(12 Aug 1976). 

Bone — was done in patients after total replacement 
arthroplasty of the hip joint every 3rd month using /sup 99m/Tc- 
HEDP and '*F. Uptake ratios were estimated over cup/normal hip 
and femur prosthesis/normal thigh. Ratios decline rapidly and reach 
a stable level 6 to 9 months, postoperatively. Eight cases of late 
infection were predicted correctly 1 to 3 months before any radiolo- 
gic evidence was present. In four cases there had been false-positive 
results with /sup 99m/Tc-HEDP while '*F gave always correct 
information except in cases of soft tissue inflammation. Here both / 
sup 99m/Tc-HEDP and '*F ratios were elevated. The early diagno- 
sis of late complications after replacement arthroplasty seems to be 

ible. The clinical significance, however, is low: only one out of 
eight patients with manifest infection is still on conservative treat- 
ment. Bone imaging should be done to exclude late infection as a 
—_ of pain after total replacement arthroplasty of the hip joint 
only. 


41614 Use a 123] labelled estradiol in detecting the human 
prostate using a gamma camera . Ghanadian, R.; Waters, S.L.; 
Williams, G.; “Chisholm, G.D. (Royal Postgraduate Medical School, 
London). Eur. J. Nucl. Med.; 1: No. 3, 159-160(12 Aug 1976). 

1237 labelled estradiol was administered into patients with 
either benign hypertrophy or malignancy of the prostate, in order to 
detect the prostate. Using a gamma camera the results showed 
considerable radioactivity in the bladder-prostate region. The exact 
anatomical position of the prostate was determined by emptying the 
bladder and introducing '**I labelled sodium iodide into the balloon 
of the catheter already inserted in the bladder. The results demon- 
strated that the detected radioactivity in this region was in the 
bladder rather than the prostate. This conclusion was later con- 
firmed by the presence of high level of the radioactivity in the urine 
and the extremely low concentration of the radioactivity in the 
prostate after the removal of the gland. 


41615 Evaluation of myocardial function with the 201 Thallium 
scintimetry in various diseases of the heart. A correlative study based 
on 100 patients. Buell, U.; Niendorf, H.P.; Strauer, B.E.; Hast, B. 
(Univ., Munich). Eur. J. Nucl. Med.; 1: No. 3, 125-136(12 Aug 1976). 
To assess the validity of the quantitative 7°'T1 scintimetry in 
various diseases of the heart (coronary heart disease with and 
without myocardial infarction, non-coronary cardiomyopathy, scler- 
oderma heart disease and asymmetric septal hypertrophy with 
IHSS), the Tl myocardial uptake values for five standardized 
projections (a) were correlated with the grade of LAD stenosis, (b) 
the pattern of myocardial wall motion and (c) were compared with 
the *°'T] uptake values derived from normal patients. Significant 
reduction (c) of 201T] myocardial uptake could in individual cases be 
evaluated in acute myocardial infarction (95%), in dys- and akinesia 
(90%), in hypokinesia (71%), in scleroderma heart disease (50%), in 
non-coronary cardiomyopathy (50%) as well as in normokinesia 
28%) when associated with LAD stenosis. The mean values (b) of 
?Tl uptake in normo- and hypokinesia significantly differed be- 
tween these two groups and from those evaluated in dys- and 
akinesia. The latter group showed the lowest ?°'T1 uptake values 
computed which in some cases were very close to the mean medias- 
tinal °'T] uptake. The correlation (a) of individual 7°'T] values 
demonstrated that *°'T] distribution in the myocardium is not only 
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equivalent to myocardial “perfusion” but is corresponding with the 
myocardial function. In non-coronary cardiomyopathy reduced 
201T] values sometimes could not be separated from values in coro- 
nary heart disease (and myocardial infarction). A regional increase 
of myocardial mass as in septal hypertrophy correlated well with an 
augmented *°!Tl uptake when referred to the 7°'T1 storage in the 
mediastinum. 


41616 Why do Tc-99m chelates work for cholescintigraphy. 
Firnau, G. (McMaster Univ., Hamilton, Ont.). Eur. J. Nucl. Med.; 1 
No. 3, 137-139(12 Aug 1976). 

There are four structural requirements for substances that are 
excreted by the liver: (1) Their molecular weight is between 300 and 
1,000. (2) They are organic anions. (3) They contain at least two ring 
systems in the molecule. (4) They are bound to serum albumin. All 
the Tc-99m chelates suggested for cholescintigraphy fulfill these 
requirements. For the fi rst time a rationale for their efficacy is 
provided. 


41617 Xenon in organ visualization. Lebowitz, E.; Greene, 
M.W.; Steigman, J.; MacKenzie, D.R.; Solomon, N.A. (to U.S. 
Energy Research and Development Administration). US Patent 
Application 688,872. 21 May 1976. Filed date 21 May 1976. 5p. 

The method visualizing such organs as liver, kidney or lung 
comprising the intravenous administration of a sterile saline solution 
of barium perxenate is described. 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 39411, 39660, 39662, 41566, 41590 


41618 Rotorfermentor. I. Description of the apparatus, power 
requirements, and mass transfer characteristics. Margaritis, A.; Wilke, 
C.R. (Univ. of California, Berkeley). Biotechnol. Bioeng.; 20: No. 5, 
709-726(May 1978). 

A novel fermentation device, the rotorfermentor, is described 
and some experimental results are presented on power requirements 
and oxygen mass transfer characteristics of the rotorfermentor. This 
fermentation device is designed to achieve high cell concentrations 
in batch and continuous cultures. Basically, the rotorfermentor con- 
sists of a rotating microporous membrane which is enclosed within a 
stationary fermentor vessel. The metabolic products in the broth are 
continuously removed by filtration through the rotating micropor- 
ous membrane while the growing cells can be retained inside the 
fermentor. This dual function of cell growth and concentration with 
the simultaneous removal of metabolic products is the essential 
characteristic of the rotorfermentor. 


41619 Effect of thiol reagents on extractability of protein from 
yeast. Shetty, K.J.; Kinsella, J.E. (Cornell Univ., Ithaca, NY). Bio- 
technol. Bioeng.; 20: No. 5, 755-766(May 1978). 

The effect of soluble thiol reagents on the extractability of 
protein from yeast cells was studied. The incubation of yeast cells 
with dithiothreitol, 2-mercaptoethanol, or monothioglycerol mar- 
kedly stimulated the release of soluble carbohydrates into the 
medium. There was a concomitant improvement (over twofold) in 
the extractability of protein from the yeast cells. The thiol reagents 
activated the proteolytic enzymes of the yeast cells. Unless inactivat- 
ed, these enzymes hydrolyze the extracted protein. 


41620 Tetrahydrofolate enzyme levels in Acetobacterium woodii 
and their implication in the synthesis of acetate from CO. Tanner, 
R.S. (Univ. of Illinois, Urbana); Wolfe, R.S.; Ljungdahl, L.G. J. 
Bacteriol.; 134: No. 2, 668-670(May 1978). 

Acetate synthesis from CO2 by Acetobacterium woodii may 
occur as in homoacetate-fermenting clostridia, as indicated by high 
levels of enzymes of the tetrahydrofolate pathway and by pyruvate- 
dependent formation of acetate from  methyl-Bi. and 
methyltetrahydrofolate. 


41621 Light-scatter analysis of microalgae. Correlation of scatter 
patterns from pure and mixed asynchronous cultures. Price, B.J.; 
Kollman, V.H.; Salzman, G.C. (Los Alamos Scientific Lab., NM). 
Biophys. J.; 22: No. 1, 29-36(Apr 1978). 

A method is described for the first time for rapid and accurate 
discrimination among several algal types by their light-scattering 
properties alone. Using a multiangle light-scattering flow system, we 
obtained light-scatter patterns for individual cells in asynchronous 
cultures of Chlorella, Chlamydomonas, and Anacystis. The patterns 
are consistent and distinct for each species. By these signatures, each 
algal type can be recognized within mixtures. 


41622 Antiviral action of a rifamycin derivative: formation of 
Rous sarcoma virus particles deficient in 60 to 70S RNA. Szabo, C.; 
Bissell, M.J. (Lawrence Berkeley Lab., CA). J. Virol.; 25: No. 3, 944- 
947(Mar 1978). 
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Rifazone-82 (R-82), a derivative of the antibiotic rifamycin- 
SV, is a potent inhibitor of viral reverse transcriptase and possesses a 
number of other interesting properties. It inhibits growth of virus- 
transformed cells in culture, has antiviral activity. When added to 
cultures in which only a fraction of the cells are infected, it prevents 
the spread of Rous sarcoma virus by causing production of noninfec- 
tious particles. The mechanism of antiviral activity is examined in 
detail. The noninfectious virions had altered buoyant density. Studies 
with tritiated drug showed that it was firmly bound to the virus. 
Most of the RNA in the noninfectious virus appeared as small 
species and only a minor fraction of 60 to 70S RNA was detected. 
The inhibition was dependent on concentration of the drug. Growth 
of transformed cells in rifampin had negligible effect on virus pro- 
duction and infectivity, suggesting that the antiviral activity of R-82 
is in part related to the lipophilic side chain it contains. It is possible 
that R-82 associates with RSV during budding and disrupts the 
normal compact structure of the virion. This may prevent stabiliza- 
tion of the 60 to 70S RNA and lead to its degradation or the drug 
may act as a nucleotide polymerase inhibitor preventing synthesis of 
30 to 40S subunits. 


41623 Theoretical model for enzymatic hydrolysis of cellulose. 
Lee, S.E.; Armiger, W.B.; Watteeuw, C.M.; Humphrey, A.E. (Univ. 
of Pennsylvania, Philadelphia). Biotechnol. Bioeng.; 20: No. 1, 141- 
144(Jan 1978). 

A kinetic model is derived for cellulose degradation by a 
complete cellulase system including endoglucanase, exoglucanase, 
cellobiosylhydrolase, and cellobiase. The model can be solved nu- 
merically and attempts to account for the action of each of the 
enzymes in the cellulase system. It considers the change of concen- 
tration of each intermediate which is produced prior to the produc- 
tion of the final products glucose and cellobiose. (JSR) 


41624 Structure of nascent replicative form DNA of coliphage 
M13. Dasgupta, S.; Mitra, S. (Oak Ridge National Lab., TN). Proc. 
Natl. Acad. Sci. U.S.A.; 75: No. 1, 153-157(Jan 1978). 

Nascent replicative form type II (RFII) DNA of coliphage 
M13 synthesized in an Escherichia coli mutant deficient in the 5’ > 
3’ exonuclease associated with DNA polymerase I contains ribonu- 
cleotides that are retained in the covalently closed RFI DNA sealed 
in vitro by the joint action of TS phage DNA polymerase and T4 
phage DNA ligase. These RFI molecules are labile to alkali and 
RNase H, unlike the RFI produced either in vivo or from RFII with 
E. coli DNA polymerase I and E. coli DNA ligase. The ribonucleo- 
tides are located at one site and predominantly in one strand of the 
nascent RF DNA. Furthermore, these molecules contain multiple 
small gaps, randomly located, and one > gap in the intracistronic 
region. 


41625 Translational specificity of Bacillus stearothermophilus ri- 
bosomes. Chen, C.S.; Nakamoto, T. (Univ. of Chicago). Proc. Natl. 
Acad. Sci. U.S.A.; 75: No. 1, 167-171(Jan 1978). 

The translational specificity of Bacillus stearothermophilus 
ribosomes was studied by determining the effectiveness of various 
synthetic RNAs as templates at 37° and at higher temperatures. The 
effectiveness of poly(G,U) was maximal at a G : U ratio of 1 : 3, it 
declined with lower G content because of reduced ribosomal affinity 
for the RNA and, with higher G, because of interference by second- 
ary structure. The effectiveness of poly(A,C,G,U) also declined 
when secondary structure was increased by increasing (G + C) 
content. Escherichia coli ribonsomes exhibited a similar specificity 
for poly(G,U), but had a lower sensitivity to interference by RNA 
secondary structure. In both bacterial species, sensitivity to second- 
ary structure was determined by the 30S ribosomal subunit. 


41626 Inhibition of Rous sarcoma virus replication and cell trans- 
formation by a specific oligodeoxynucleotide. Zamecnik, P.C.; Ste- 
phenson, M.L. (Harvard Univ., Boston). Proc. Natl. Acad. Sci. 
U.S.A.; 75: No. 1, 280-284(Jan 1978) 

The tridecamer d(A-A-T-G-G-T-A-A-A-A-T-G-G), which is 
complementary to 13 nucleotides of the 3’- and 5’-reiterated terminal 
sequences of Rous sarcoma virus 35S RNA, was added to chick 
embryo fibroblast tissue cultures infected with Rous sarcoma virus. 
Inhibition of virus production resulted. The inference emerges that 
the tridecamer and its counterpart with blocked 3’- and 5’-hydroxyl 
termini enter the chick fibroblast cells, hybridize with the terminal 
reiterated sequences at the 3’ and 5’ ends of the 35S RNA, and 
interfere with one or more steps involved in viral production and 
cell transformation. Likely sites of action are (i) the circularization 
step of the proviral DNA intermediate, and (ii) the initiation of 
translation, the latter being described in the following communica- 
tion [Stephenson, M. L. and Zamecnik, P. C. (1978) Proc. Natl. 
Acad. Sci. USA 75,285-288]. 


41627 Inhibition of Rous sarcoma viral RNA translation by a 
specific oligodeoxyribonucleotide. Stephenson, M.L.; Zamecnik, P.C. 
(Harvard Univ., Boston). Proc. Natl. Acad. Sci. U.S.A.; 75: No. 1, 
285-288(Jan 1978). 
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A tridecamer oligodeoxynucleotide, d(A-A-T-G-G-T-A-A-A- 
A-T-G-G), which is complementary to reiterated 3’- and 5'-terminal 
nucleotides of Rous sarcoma virus 35S RNA, is an efficient inhibitor 
of the translation of proteins specified by the viral RNA in the wheat 
embryo cell-free system. The inhibition specificity for oncornavirus 
RNA is greater than for rabbit reticulocyte mRNA or brome mosaic 
virus RNA. Other oligodeoxynucleotides of similar size have little or 
no specific effect on the RNA-directed translation. The tridecamer 
acts as a primer for the avian myeloblastosis virus DNA polymerase 
when Rous sarcoma virus heated 70S RNA is used as a template, 
offering evidence that it can hybridize to the RNA. The possible use 
of such an oligodeoxynucleotide hybridization competitor to inhibit 
Rous sarcoma virus replication is described in the preceding paper 
[Zamecnik, P.C. and Stephenson, M.L. (1978), Proc. Natl. Acad. Sci. 
USA, 75, 280-284]. 


41628 Analysis of dynamic properties of fermentation process as 
a controlled object. Burianova, J.; Janacova, S. Chem. Prum.; 28: No. 
1, 3-7(1978). (In Polish). 

In this communication a derivation is presented of mathemat- 
ical models of a continuous fermentation process under conditions of 
non-ideal mixing and on the basis of two different equations describ- 
ing the fermentation kinetics; the different models are compared. 
Dynamic properties are analyzed of a fermentor which is considered 
to be a system where the controlled variable is either the substrate 
concentration or the concentration of the cellular matter (in some 
cases the concentration of some other product of the fermentation 
process); the substrate concentration in the feed and the rate of 
dilution are considered as input variables, the former as a perturba- 
tion and the latter as an action quantity. 


41629 Mechanism of T5-induced DNA polymerase. I. Replication 
of short primer templates. Das, S.K.; Fujimura, R.K. (Oak Ridge 
National Lab., TN). J. Biol. Chem.; 252: No. 23, 8700-8707(10 Dec 
1977). 

Bacteriophage T5-induced DNA polymerase shows an initial 
phase of rapid synthesis, followed by a slower steady rate for much 
longer periods, with short DNA primer-templates (400 to 600 nu- 
cleotides long) in vitro. On extrapolating the line of steady rate back 
to O min, an intercept is obtained on the ordinate. With large DNA 
primer-templates, such as denatured TS DNA (average chain length 
approximately 50,000 bases), the rate of synthesis remains constant 
and is equal to the initial rate obtained with short primer-templates. 
The zero time intercept was proportional to the amount of enzyme 
used and independent of temperature. Polymer challenge experi- 
ments indicate that the initial phase of rapid synthesis can be attribut- 
ed to the processive mode of synthesis by TS DNA polymerase. 
After synthesizing a stretch of DNA processively for about 200 
nucleotide residues, the enzyme apparently forms a "dead-end com- 
plex” with the primer-templates used and must dissociate from the 
primer-template in order to resume synthesis. The average size of the 
product made processively, during various phases of synthesis, re- 
mains invariant and is in good agreement with the size of the zero 
time intercept per enzyme molecule. 


41630 Mechanism of T5-induced DNA polymerase. II. ago 
ization of the dead-end complex. Das, S.K.; Fujimura, R.K. (Oak 
Ridge National Lab., TN). J. Biol. Chem.; 252: No. 23, 8708-8712(10 
Dec 1977). 

We have shown that bacteriophage TS-induced DNA poly- 
merase replicates short primer-templates (400 to 600 nucleotides 
long) at a rapid rate initially, followed by a slower rate sustained for 
much longer periods (Das, S. K., and Fujimura, R. K. (1977) J. Biol. 
Chem. 252, 8700-8707). In order to explain the slower steady rate 
and the results of polymer-challenge experiments, we conjectured 
the presence of a "dead-end complex” formed by the enzyme with 
the primer-template at the end of the primer elongation process. In 
this communication we present evidence which indicates that the 
presumed complex shows a first order kinetics of decay with a half- 
life of 3.5 min at 37°. Energies of activation for the steady phase of 
synthesis and the decay of the dead-end complex were both found to 
be about 23 kcal/mol. This indicates that the dissociation of the 
aforesaid complex might be the rate-limiting step during the steady 
phase of synthesis. Correlation between the salt-induced reduction in 
the half-life of the complex and the increase in the steady rate of 
synthesis is in agreement with the above mentioned possibility. 


41631 Resonance Raman kinetic spectroscopy of bacteriorhodop- 
sin on the microsecond time scale. Campion, A.; El-Sayed, M.A.; 
Terner, J. (Univ. of California, Los Angeles). Biophys. J.; 20: No. 3, 
369-375(Dec 1977). 

Using a rotating disk with a slit of variable width, a continu- 
ous wave argon ion laser, and an Optical Multichanel Analyzer for 
detection, a new technique is reported which should, in principle, be 
capable of recording resonance Raman spectra with time resolution 
of 100 ns. The resonance Raman spectra of the intermediates of the 
photosynthetic cycle of bacteriorhodopsin are recorded on the mi- 
crosecond time scale. Both the kinetic results and the resonance 
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enhancement profile suggest that deprotonation results in an interme- 
diate preceding bM4:2 that has an optical absorption maximum at a 
wavelength longer than that of bMai2. 


41632 Interaction of elongation factor 1 with aminoacylated 
brome mosaic virus and tRNA’s. Bastin, M.; Hall, T.C. (Univ. of 
Wisconsin, Madison). J. Virol.; 20: No. 1, vp.(Oct 1976). 

Tyrosylated Brome mosaic virus RNA was found to interact 
with a binary complex of wheat germ elongation factor 1 and 
[*H]GTP. Increasing amounts of the aminoacylated viral RNA 
[sa gaa ap reduced radioactivity bound to a nitrocellulose 
ilter, as has previously been noted by others for the charged forms 
of tobacco mosaic virus, turnip yellow mosaic virus, and tRNA’s. 
However, Sephadex chromatography of the products showed that 
instead of forming the ternary complex elongation factor-GTP- 
aminoacyl RNA, the viral RNA caused release of GTP from its 
complex with elongation factor. Acetylated tyrosyl] Brome mosaic 
virus RNA did not react with the binary complex, and only a slight 
degree, if any, of stabilization of tyrosine bound to viral RNA was 
observed after interaction with elongation factor 1. Although such 
interactions are similar to the reaction of elongation factor with 
aminoacyl-tRNA, the release of GTP is different and accentuates the 
possible role for aminoacylation in transcription rather than in trans- 
lation events. 


41633 Microorganism immobilization. Compere, A.L.; Griffith, 
W.L. (to U.S. Energy Research and Development Administration). 
US Patent Application 701,479. [nd]. Filed date 30 Jun 1976. 9p. 

Live whole microorganisms are immobilized on a solid sup- 
port by attachment to a crosslinked polyelectrolyte complex. The 
crosslinked polyelectrolyte is non-toxic to the microorganisms and 
permits continued growth and metabolic activity. 
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41634 Effect of tobacco mosaic virus infection on host and virus- 
specific protein synthesis in protoplasts. Siegel, A.; Hari, V.; Kolacz, 
Tae State Univ., Detroit). Virology; 85: No. 2, 494-503(Apr 
1978). 

The nature and rate of virus-specific protein synthesis were 
determined in tobacco mosaic virus-infected protoplasts as a function 
of time after inoculation. Samples of infected and mock-infected 
protoplasts were exposed to radioactive amino acid for relatively 
short sequential time periods and the consequent labeled proteins 
were assessed following SDS-polyacrylamide gel electrophoresis 
and fluorography. The synthesis of three virus-specific proteins of 
molecular weights 160,000, 135,000, and 17,500 was confirmed. 
Synthesis of all three proteins was first detected during the 5- to 7-hr 
postinoculation period at which time the synthetic rate of the 
135,000-dalton protein was greatest.This was soon overtaken by the 
17,500-dalton capsid protein, the synthetic rate of which kept in- 
creasing until it accounted for a major portion of total protoplast 
protein synthesis. At 1 day postinoculation, it accounted for 50% 
and, at not quite 2 days, 70% of the total protein synthesis. Evidence 
is presented to suggest that virus-specific protein synthesis occurs in 
addition to, rather than at the expense of, normal cellular protein 
synthesis. 


MORPHOLOGY 


REFER ALSO TO CITATION(S) 41545 


PATHOLOGY 
REFER ALSO TO CITATION(S) 41636, 41661 


41635 (PNL—2500(Pt.1), pp 3.103-3.105) Acute toxicity of in- 
haled Ca-DTPA to the rat lung. Smith, V.H.; Dagle, G.E.; Ragan, 
H.A. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

No lung pathology was observed in female rats 21 or 42 days 
after the one-time inhalation of Ca-DTPA at the estimated absorbed 
dose equivalent to that intravenously administered to man (HID). In 
contrast to a previous study, no emphysema was found attributable 
to the inhalation of 12 daily exposures to Ca-DTPA aerosols at 0.4, 
0.8, 1.4, and 2.2 times the HID dose. There was a fivefold increase of 
incidence (compared to that in controls) of a low-grade (+ 1) histio- 
cytosis in rats given the 12 consecutive exposures. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 41586 
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PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 41576, 41719 


41636 (BNL—24164) Senescence in fishes. Woodhead, A.D. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1978. Contract 
EY-76-C-02-0016. 72p. (CONF-780449—1). NTIS, MF A0O1. 

From Fish Phenology; London, UK (6 Apr 1978). 

Portions of document are illegible. 

Evidence for senescence in fishes is discussed and the concept 
that the increasing energy demands of reproduction are an important 
factor in predisposing older fish to death is supported. There is 
direct, though limited, experimental evidence that fish show a pat- 
tern of mortality similar to that in mammals. Fish in the wild seldom 
live long enough to become senile, but data are gradually accumulat- 
ing from field studies corroborating these laboratory findings, and 
also providing evidence for a relationship between increasing repro- 
ductive effort and mortality in old fish. More natural observations 
and laboratory studies have yet to be made to put this on a sound 
footing. It would seem to be important that a pathologist should look 
at the animals when they were dead. 


41637 (ORNL/MIT—265) Volume-restricted freezing of living 
cells and tissues. Engstrom, S.D.; Chu, Y.E.; Sung, W.F.; Giroux, 
M.S.;. (Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). 
School of Chemical Engineering Practice). 20 Dec 1977. Contract 
W-7405-ENG-26. 28p. Dep. NTIS, PC A03/MF AO1. 

The effect of constant-volume freezing on the survival of red 
blood cells in diluted rabbit blood and of Artemia Salina (brine 
shrimp) in dimethy] sulfoxide (DMSO)-saline solution was examined. 
Constant-volume freezing significantly improved red-blood-cell sur- 
vival, but not brine-shrimp survival, compared with constant-pres- 
sure freezing. Cell survival could be further increased by using high 
surface-area-to-volume vessels, moderate cooling rates, and fast 
warming rates. Unfrozen Artemia survived for more than 2.5 hr at 
room temperature in a solution which maintained constant volume 
during freezing (32.5 vol % DMSO). Since Artemia also withstood 
pressures above 10,000 psi and formation of exterior ice, deaths were 
attributed to the freezing or thawing processes, particularly to the 
formation of ice within the organisms. 


41638 (PNL—2500(Pt.1), pp 1.18-1.19) Scanning electron micro- 
scopic study of agrapod-mediated phagocytosis. Hadley, J.G.; Adee, 
R.R.; Coleman, J. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Alveolar macrophages have recently been observed to utilize 
a previously unreported form of phagocytosis for the ingestion of 
foreign particles. This process involves the projection of large tubu- 
lar extensions of macrophage membrane which ingest particles lying 
within a 50- to 60-um radius about the macrophage cell body. 
Through the use of these tubular structures, which have been 
designated agrapods, the macrophage extends its effective phagocy- 
tic range 30- to 40-fold. The basic morphology of agrapod-mediated 
phagocytosis was studied by time-lapse microcinamatographic tech- 
niques in conjunction with light microscopic examinations. A four- 
stage model of the process is described and consists of attachment, 
elongation, engulfment, and withdrawal. In an attempt to understand 
more fully the membrane events occurring during agrapod forma- 
tion, rabbit alveolar macrophages were cultured with yeast particles 
(Saccharomyces cerevisiae) and fixed cells were sputtered with gold 
and examined in a scanning electron microscope. 


41639 Levodopa, fertility, and longevity. Roberts, J.A. Jr.; 
Searcy, A.W. (Univ. of California, Berkeley). Science; 196: No. 4289, 
549-551(29 Apr 1977). 

High concentrations of the dopaminergic drug levodopa (L- 
dopa, L-3,4-dihydroxyphenylalanine) administered to mice in their 
diet affected fertility to a moderate degree and prolonged the mean 
life-span by a maximum of 50%. 





TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 41634 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 40689, 41517, 41530, 41651, 41694 


41640 (LA—7213-PR) Computer applications. Annual report, 


July 1, 1976—September 30, 1977. Sanders, W.M.; Lester, J.V.; 
Campbell, C.; Smith, W.R. Jr.; Taylor, P.M.; Weathington, C.; 


Peterson, P.M.; Payne, R.J. (Los Alamos Scientific Lab., N.Mex. 
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(USA)). Apr 1978. Contract W-7405-ENG-36. 25p. Dep. NTIS, PC 
A02/MF AOl. 

The Los Alamos Scientific Laboratory is funded by the 
United States Department of Agriculture to apply scientific and 
computer technologies to solve problems related to agriculture. This 
report summarizes the work that was done during the period July 1, 
1976 through September 30, 1977 on the application of computer 
technology in six areas: payment of brucellosis indemnity in Texas, 
surveillance of slaughter plants in Texas, the Market Cattle Identifi- 
cation program in Texas, a pilot study of the New Mexico Brucello- 
sis Eradication Program, a study of problems encountered with 
problem herds, and the automation of laboratory instrumentation. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 41634 


41641 Studies on T;-'**I uptake by resin in Hariana and its F; 
crosses in relation to different climatic conditions. Pande, J.K.; 
Sanwal, P.C.; Joshi, B.C. (Indian Veterinary Research Inst., Izatna- 
gar. Div. of Physiology and ia pp 199-206 of Use of 
radiations and radioisotopes in studies of animal production, pro- 
ceedings of a symposium held at Izatnagar, December 16-18, 1975. 
Bombay; Department of Atomic Energy (1976). 

From Symposium on the use of radiations and radioisotopes 
in studies of animal production; Izatnagar, India (16 Dec 1975). 

See CONF-751256—. 

Series of experimental trials were undertaken on the bull 
calves of Hariana and its three F; crosses with Holstein Friesian, 
Brown Swiss, and Jersey exposed to experimental temperatures of 
17°C to 37°C at 5°C intervals. The blood was sampled under natural 
climatic conditions prevailing at the time of different trials, during a 
week maintenance at 18.5°C and 37°C with respect to their thyroid 
status. An attempt has been made to assess the validity of measure- 
ment of thyroid status as an index to reflect the climatic adaptability 
of the different experimental groups. For the assessment of the 
thyroid function, in vitro techniques of triiodothyronine-'**1 uptake 
by resin were used. Thyroid activity tended to decline on exposure 
to higher temperature as observed, after the first nine days of 
exposure to 37°C. Towards the end of three weeks however, the 
values exhibited recovery towards normal level, indicating the rela- 
tive adaptability of the indigenous Haryana and its crosses with 
temperate breed. The physiological implications of these studies are 
discussed. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS 


41642 (COO—3243-7) Radiation physics, biophysics, and radi- 

ation biology. Final report, October 1, 1971—September 30, 1977. 

Rossi, H.H.; Hall, E.J. (Columbia Univ., New York (USA). Radiolo- 

_ Research Lab.). Feb 1978. Contract EY-76-C-02-3243. 18p. 
p. NTIS, PC A02/MF AO1. 

Research under Contract EY-76-C-02-3243 has been carried 
out in the area of Radiation Physics, Biophysics and Radiation 
Biology. During the period of this contract the major accomplish- 
ments include, in Physics, the refinement of tissue equivalent dosi- 
metry, the formulation of the concepts of microdosimetry, the devel- 
, of apparatus used in microdosimetry, and the development 
of ionization chambers with internal gas multiplication. Principal 
contributions in Radiobiology have included the determination of 
RBE and OER as a function of neutron energy, the study of 
combined effects of radiation and a variety of other agents, and the 
investigation of the transformation of cells in tissue culture. Theo- 
retical research centered around the development of the theoretical 
framework of microdosimetry and the establishment of the Theory 
of Dual Radiation Action. In a cooperative effort with Brookhaven 
National Laboratory, a major accelerator facility dedicated exclu- 
sively to Radiobiology and Radiation Physics, has been developed. 
Members of the laboratory have performed extensive service to 
national and international organizations. 


RADIATION EFFECTS ON BIOCHEMICALS 


IN MICROORGANISMS 
REFER ALSO TO CITATION(S) 41649, 41650 
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41643 Synergistic killing of Escherichia coli by near-UV radi- 
ation and hydrogen peroxide: distinction between recA-repairable and 
recA-nonrepairable . Hartman, P.S.; Eisenstark, A. (Univ. of 
Missouri, Columbia). J. Bacteriol; 133: No. 2, 769-774(Feb 1978). 

Wild-type cells and six DNA repair-deficient mutants (lexA, 
recA, recB, recA recB, polAl, and uvrA) of Escherichia coli K-12 
were treated with near-ultraviolet radiation plus hydrogen peroxide 
(H2O2). At low H2O2 concentrations (6 x 10 to 6 x 10-* M), 
synergistic killing occurred in all strains except those containing a 
mutation in recA. This RecA-repairable damage was absent from 
stationary-phase cells but increased in logarithmic cells as a function 
of growth rate. At higher H2O2 concentrations (above 6 x 10~* M) 
plus near-ultraviolet radiation, all strains, including those with a 
mutation in recA, were synergistically killed; thus, at high H2O2 
concentrations, the damage was not RecA repairable. 


41644 Near-UV mutagenesis: photoreactivation of 365-nm-in- 
duced mutational lesions in Escherichia coli WP2s. Webb, R.B. (Ar- 
ro National Lab., IL). J. Bacteriol; 133: No. 2, 860-866(Feb 
1978). 

Reversion to tryptophan independence induced by 365-nm 
and 254-nm radiation was studied in Escherichia coli WP2s (B/r trp 
uvrA). Under aerobic conditions, the mutant frequency response was 
of the fluence-square or "two-hit” type at both 365 and 254 nm when 
revertants were assayed on minimal agar supplemented with 2% 
nutrient broth (SEM plates). In contrast, when mutants were assayed 
on minimal agar supplemented with tryptophan only, the revertant 
yield was reduced to very low values at 365 nm, whereas values 
substantially greater than with SEM plates were obtained at 254 nm. 
Premutational lesions induced by both 365-nm radiation and 254-nm 
radiation were photoreactivated more than 10-fold when assayed on 
SEM plates, implicating pyrimidine dimers as premutational lesions 
at both wavelengths. The strong photoreactivation of 365-nm-in- 
duced mutagenesis contrasted strikingly with the complete absence 
of photoreactivation of 365-nm-induced lethality in this strain. 


IN MAN 


41645 Irradiation-related thyroid cancer (continued). Meckeln- 
burg, R.L. (Wilmington Medical Center, DE); Whitney, L.W. Del. 
Med. J.; 49: No. 4, 201(Apr 1977). 

The US Department of HEW has published guidelines for 
diagnosis and treatment of irradiation-related thyroid cancer. Rec- 
ommendations are based on categories developed by physical exami- 
nation. Category one includes patients whose glands are normal by 
palpitation; thyroid scan is not necessary, however biennial examina- 
tion is suggested. If scans are performed and are normal, the thyroid 
should be cxamined by palpitation every two years. If the scan is 
equivocal or hot, annual re-examination is recommended. Re-exami- 
nation should be done if the scan reveals a cold or non-functioning 
area in a gland with no palpable abnormality. If no node is felt, the 
patient may be followed by annual palpitation, given suppressive 
doses of thyroid hormone or surgical exploration may be done. One 
or more firm discrete nodules in patients of category two should be 
removed regardless of findings on the scan. In patients of category 
three, who have diffuse enlargment of the gland, appropriate studies 
include levels of TSH, thyroid hormones, anti-thyroid antibodies, 
and possibly a needle biopsy. Patients should have thyroid scans. If 
no abnormal uptake occurs, suppressive therapy will shrink hyper- 
trophic tissue; re-examination should be in six months at which time 
a palpable nodule would require surgical exploration. Otherwise, the 
thyroid therapy should be continued with annual re-examination. If 
the scan shows a cold area but no palpable nodule thyroid hormone 
should be administered and re-examination done in six months. 
Surgical exploration is indicated if a palpable nodule is found. 
Further information is available in "Irradiation-Related Thyroid 
Cancer”, available from US Department of HEW-DHEW Publica- 
tion No. (NIH) 77-1120. 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 


41646 Induction of thioguanine- and ouabain-resistant mutants 
and single-strand breaks in the DNA of Chinese hamster ovary cells by 
5H-thymidine. Cleaver, J.E. (Univ. of California, Berkeley). Genetics; 
87: No. 1, 129-138(Sep 1977). 

Cultured Chinese hamster cells were labeled with 6-*H-thy- 
midine or 5-methyl-*H-thymidine and allowed to accumulate 
damage from *H decays for various periods of time while frozen. 
The frequencies of cells resistant to 6-thioguanine or ouabain and the 
amount of DNA damage (i.e., number of single-strand breaks) were 
determined and compared with the mutation frequencies resulting 
from x and ultraviolet light irradiation. Whereas *H decays and -x 
rays made only 6-thioguanine-resistant mutants, ultraviolet light 
made both 6-thioguanine- and ouabain-resistant mutants. 9H decays 
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originating at the 6 position were two to three times as effective as 
decays at the 5-methy! position in making drug-resistant mutants, but 
decays at both sites were equally effective in making single-strand 
breaks. Mutants and strand breaks produced by beta irradiation of 
the nucleus probably are the same irrespective of the site of the 
decay in thymine; these results indicate that the local transmutation 
effects of 7H decay produce more mutations when they occur at the 
6 position than at the 5-methy] position. 


41647 Therapeutic relationships between DNA synthesis and 
repair, membrane differentiation, and organ-specific immunotherapy in 

Byfield, J.E. (Univ. of California, Los Angeles). pp 
73-87 of Membranes and neoplasia: new approaches and strategies. 
New York; Alan R. Liss, Inc. (1976). 

The mouse neuroblastoma cell system (MNB) is of interest to 
both neurobiologists and cancer researchers because of its capacity 
to differentiate, with the consequent loss of some properties classical- 
ly associated with malignancy. The effects of chemotherapeutic 
agents on MNB cells are variable; in general, cell cycle-specific 
agents will frequently induce differentiation, leaving viable surviving 
cells, while cell cycle nonspecific agents are toxic to both dividing 
and nondividing MNB cells. X-rays appear intermediate in that they 
are toxic to both cell populations, but survivors tend to resemble 
cells treated with cell cycle-specific drugs. Differentiated MNB cells 
apparently lose their capacity to repair some forms of DNA damage 
and this loss may be associated with their sensitivity to DNA 
—— compounds. MNB cells are also susceptible to immunolo- 
gical lysis, particularly antibody-dependent cellular cytotoxicity. In- 
tegration of these diverse modes of MNB cell killing is of great 
interest because of the close resemblance of this murine tumor to 
human cancers in which cell differentiation is also partially main- 
tained. Since both drug uptake and immunological reactions are 
essentially membrane-mediated an in-depth study of MNB cell sur- 
face receptors may have general relevance in the theoretical ap- 
proach to cancer treatment. 


RADIATION EFFECTS ON MICROORGANISMS 


BASIC STUDIES 


41648 (AD-A—046644) The role of superoxide radicals in the 
oxygen enhancement of radiation damage. Final report 1 Jul 74—29 
Jun 77. Fridovich, I. (Duke Univ., Durham, N.C. (USA). Medical 
Center). 29 Jun 1977. 14p. NTIS PC A02/MF AO1. 

The oxygen enhancement of the lethality of x-ray irradiation 
of dilute suspensions of Escherichia coli is strikingly diminished by 
superoxide dismutase or by catalase, added to the suspending 
medium. This implicates both O2(-) and H2O2 as agents of the 
O.E.R. Since O2(-) and H2O02 have previously been seen to lead to 
the production of OH in biochemical systems, the effects are tested 
of scavengers of such radicals. As expected, mannitol or histidine 
also decreased the O.E.R. Since catalase and superoxide dismutase 
could be shown not to move from the medium into the cells, the 
protections caused by these enzymes were due to actions in the 
suspending medium. Hence O2(-) and H2O2 generated in the 
medium are intermediates in the O.E.R. 


41649 (UR—3490-1333) Pathways of DNA repair in yeast. Pra- 
kash, L.; Prakash, S. (Rochester Univ., N.Y. (USA)). 1978. Contract 
7 «teeta Sp. (CONF-780226—8). Dep. NTIS, PC A02/MF 
AOl. 


From Symposium on DNA repair mechanisms; Keystone, 
CO, USA (19 Feb 1978). 

The RADI excision-repair pathway of yeast consists of three 
additional genes, RAD7, RAD14 and MMS19, all of which are 
shown to be defective in excision of pyrimidine dimers. In addition, 
two genes, MMS3 and CDC®8 are discussed in terms of their effect 
on uv-induced mutations. 


41650 X-ray-induced dominant lethality and chromosome break- 
age and repair in a radiosensitive strain of yeast. Ho, K.S.Y.; Mor- 
timer, R.K. (Univ. of California, Berkeley). pp 545-547 of Molecular 
mechanisms for repair of DNA. Part B. Hanawalt, P.C.; Setlow, 
R.B. (eds.). New York; Plenum Publishing Corp. ({nd]). 

The x-ray survival responses of different ploidy rad52 strains 
and of half-irradiated rad52/rad52 zygotes (dominant-lethal curves) 
are reviewed. Data from sedimentation velocity experiments which 
measured double-strand chromosomal DNA breakage and repair are 
discussed. 


FOOD PRESERVATION 


41651 (AD-A—045716) Evaluation of the health aspects of cer- 
tain compounds found in irradiated beef. Final report, 1 June 1976—30 
September 1977. Chinn, H.I. (Federation of America Societies for 
Experimental Biology, Bethesda, Md. Life Sciences Research 
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Office). Aug 1977. Contract DAMD17-76-C-6055. 116p. NTIS PC 
A06/MF AO. 

The Army requested a thorough review of the possible toxic- 
ity to man of the volatile compounds detected in the irradiated beef. 
Sixty-five compounds have been identified in the irradiated beef. A 
number of nonvolatile compounds would not be detected by the 
analytical methods employed and were not considered in this study. 
Those identified include both saturated an unsaturated aliphatic 
compounds containing from 2 to 17 carbon atoms; certain of their 
alcohol, aldehyde and ketone derivatives; three aromatic hydrocar- 
bons; and some sulfur-, nitrogen- and chlorine-containing com- 
pounds. The concentrations of the individual compounds range from 
1 to 700 micrograms per kg beef with a total concentration of 9.4 mg 
per kg. The Select Committee reviewed the usual distribution of 
each compound in foods, water supplies and the atmosphere as well 
as its absorption, metabolic formation and dispositon, acute and 
chronic toxicity and potential hazards for man. Tetrachloroethylene 
and benzene were scrutinized with especial care because of their 
possible carcinogenicity. The Committee concluded that there were 
no grounds to suspect that the radiolytic compounds evaluated in 
this report would constitute any hazard to health to persons consum- 
ing reasonable quantities of beef irradiated in the described manner. 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 40542, 41395 


41652 (ANL—77-65(Pt.2), pp 4-14) Marrow, ovary, and breast 
doses delivered by CHR diagnostic x-ray examinations: an update. 
Schlenker, R.A.; Oltman, B.G. 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

The mean absorbed dose averaged over the marrow volume 
in a RANDO phantom is 232 +- 14 mrad and 175 +- 26 mrad when 
the ANL examination is made using 1 mm Al and 3 mm AI added 
filtration, respectively; it is 606 +- 69 mrad when the MIT examina- 
tion is made. The absorbed dose averaged over the ovaries is 243 +- 
25 mrad and 162 +- 38 mrad for 1 mm Al and 3 mm AI at ANL and 
606 +- 40 mrad for the MIT examination. Breast doses are 388 +- 
35 mrad, 226 +- 9 mrad, and 333 +- 103 mrad. Dose reduction 
could be achieved by using a faster film-screen combination for the 
MIT examination, by routinely using 3 mm AI added filtration at 
ANL and by improving the collimation at ANL. 


41653 Electronic structure of sulfur compounds and their protect- 
ing action against ionizing radiation. Nagata, C.; Yamaguchi, T. 
(National Cancer Center Research Inst., Tokyo). Radiat. Res.; 73: 
No. 3, 430-439(Mar 1978). 

We have attempted to clarify the mechanism of the protecting 
action of sulfur compounds against ionizing radiation from the 
electronic structural point of view. The extremely high reactivity of 
sulfur compounds with hydroxyl radicals, which has been consid- 
ered to be related to their indirect protecting action, is explained by 
the significantly low energy of the lowest unoccupied molecular 
orbital (LUMO) and the relatively high energy of the highest 
occupied molecular orbital (HOMO) of these compounds in com- 
— with others. Intermolecular and intramolecular energy trans- 
ers which have been considered to be intimately correlated with the 
direct protecting action of sulfur compounds are explained on the 
basis of electronic structure, and the interesting fact that sulfur 
groups act as sinks of irradiation energy might be explained by the 
extremely low values of LUMO of sulfur compounds. Besides the 
special feature of the energy values of HOMO and LUMO, sulfur 
compounds are characterized by having large electron density at the 
pz orbital which is concerned with chemical reactivity and energy 
transfer. Further, the contribution of d-orbitals is considered to make 
sulfur compounds more reactive than other compounds which lack 
contributions from d-orbitals. 


41654 Spontaneous disappearance of gastric polyps: report of four 
cases. Tsukamoto, Y. (Radiation Effects Research Foundation, Hiro- 
shima); Nishitani, H.; Oshiumi, Y.; Okawa, T. Am. J. Roentgenol.; 
129: No. 5, 893-897(Nov 1977). 

During os radiologic observations of 88 subjects with 
benign gastric polyps, four rare cases were encountered. In two of 
these, the polyps had become detached; in the other two, they 
decreased in size. One of the latter eventually disappeared. Possible 
causes, though not yet established, are considered. These four cases 
are discussed in light of earlier reports in the literature. 


41655 Radiologic aspects of diffuse idiopathic skeletal hyperosto- 
sis in the spine. Tsukamoto, Y. (Radiation Effects Research Founda- 
tion, Hiroshima); Onitsuka, H.; Lee, K. Am. J. Roentgenol.; 129: No. 
5, 913-918(Nov 1977). 
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Radiographs of 175 patients with diffuse idiopathic skeletal 
hyperostosis (DISH) of the spine or ankylosing spondylitis were 
reviewed. DISH most frequently began in the middle and lower 
portions of the thoracic spine; it was rare in the upper portion. A 
few vertebrae were first affected, and then involvement extended, 
sometimes throughout the thoracic spine. The anterior and lateral 
aspects of vertebral bodies were mainly affected. Hyperostosis verti- 
cally spanning the anterior aspects of the vertebrae varied in thick- 
ness up to 10 mm, and the rate at which the hyperostosis proliferated 
was not specific for any vertebra. Males were 12 times more fre- 
quently affected than females, especially in the older age groups. 
Diabetes mellitus and hypertension have reportedly been associated 
with DISH, but no such correlation was found in this study. Despite 
the existence of criteria for differential diagnosis, it is sometimes 
difficult to distinguish ankylosing spondylitis from DISH radiologi- 
cally. The radiologic features helpful in the differential diagnosis are 
described, and a review of the pertinent literature is included. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 39374 


41656 (AD-A—045417) Extremely low frequency vertical, 45-hz 
electric field exposure of rats: a search for growth, food, and water 
consumption, blood metabolite, hematological, and pathological 
changes. Scientific report. Mathewson, N.S.; Oosta, G.M.; Levin, 
S.G.; Diamond, S.S.; Ekstrom, M.E. (Armed Forces Radiobiology 
Research Inst., Bethesda, Md. (USA)). Jun 1977. 59p. (AFRRI-SR— 
77-22). NTIS PC A04/MF AOl1. 

Three hundred eighty-four young male rats were exposed to 
45-Hz, vertical electric fields in nonmetallic cages, in an attempt to 
detect alteration of growth, food and water consumption, alterations 
in selected hematological and serum biochemical values, and patho- 
logical changes. 7 Three experiments were performed, each using six 
groups of 16 animals exposed to field strengths Of 0, 2, 10, 20, 50, and 
100 V/m (RMS). All variables were statistically analyzed for differ- 
ences and the possible existence of a ‘dose effect relationship’. A 
further experiment (G) used 48 control animals and 48 animals 
exposed to 20 V/m (RMS) to minimize the possibility of missing a 
true alteration. Although some differences were found in three 
experiments (E, F, and H) neither a dose effect relationship nor a 
biological effect due to exposure was observed. It was concluded 
that no alterations in growth, food consumption, or water consump- 
tion resulted from exposure to extremely low frequency (ELF) 
electric fields. Neither serum or plasma concentrations of total 
protein, globulin, glucose, cholesterol, triglycerides and total lipid 
nor hematological values for red blood cells, white blood cells, 
segmented neutrophils, lymphocytes, monocytes, eosinophils, hemat- 
ocrit or hemoglobin appear to be influenced by ELF fields. 


41657 (CONF-780306—3) Influence of dose, dose rate, and radi- 
ation quality on radiation carcinogenesis and life shortening in RFM 
and BALB/C mice. Ullrich, R.L.; Storer, J.B. (Oak Ridge National 
Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 33p. Dep. 
NTIS, PC A03/MF AO1. 

From Symposium on late biological effects of ionizing radi- 
ation; Vienna, Austria (13 Mar 1978). 

The effects produced by '*7Cs gamma rays delivered at a 
high (45 rads/min) or intermediate (8.2 rads/day) dose rate and the 
effect of fission neutrons at a high (25 rads/min) and low (1 rad/day) 
rate in a population of nearly 30,000 RFM and 11,000 BALB/c mice 
have been studied. Gamma ray doses ranged from 10 to 400 rads 
with the RFM's and from 50-400 rads with the BALB/c’s, while 
neutron doses ranged from 5 to 200 rads with both strains. The 
present paper will present an overview of these data and the generai 
findings while subsequent publications will present detailed analyses 
of each aspect. A variety of neoplasms were sensitive to induction 
after radiation exposure, including tumors of both reticular tissue 
origin (leukemia, lymphoma, etc.) and solid tumors. For the RFM, 
thymic lymphomas were the dominant reticular tissue neoplasm 
while the majority of solid tumors were either lung adenomas or fit 
into the broad category of endocrine related tumors, including 
ovarian, pituitary, harderian, and uterine tumors. The BALB/c was 
much less sensitive to induction of reticular tissue neoplasms. The 
tumors that were most sensitive to induction included malignant 
lung carcinomas, mammary adenocarcinomas and ovarian tumors. In 
general for both life shortening and tumor induction after gamma 
ray exposures, when the low to intermediate dose range was suffi- 
ciently defined, linearity could be rejected and a dose squared or 
linear-dose squared relationship adequately fit the data. For neutron 
exposures, on the other hand, linear relationships were the general 
finding. The RBE for neutrons varied with tumor type and total 
dose level. For gamma ray irradiation, the intermediate dose rate 
resulted in a decreased effectiveness in all cases, while for neutron 
exposures the dose rate relationships were more complex. 
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41658 (LBL—7406) Preliminary studies on factors controlling 
the rate of regrowth of heavily x-irradiated rat rhabdomyosarcoma 
tumors. Tenforde, T.S.; Curtis, $.B.; Woodruff, H.K.; Parks, D.L.; 
Daniels, S.J.; Crabtree, K.E.; Schilling, W.A.; DeGuzman, R.J. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 
1977. Contract W-7405-ENG-48. 24p. Dep. NTIS, PC A02/MF 
AOl. 

Following large single doses of x rays, rat rhabdomyosarcoma 
tumors exhibit a volume response which characteristically has a 
swelling phase, a regression phase, a rapid “initial” regrowth phase 
and a slow “late” regrowth phase. The preliminary experiments 
reported here were designed to examine three mechanisms that ma 
underlie the reduction in growth rate occurring in the late regro 
phase; heritable non-lethal cellular damage, host immunity, delayed 
post-irradiation tissue and vascular damage. Based on retransplanta- 
tion experiments and studies with immunosuppressed rats, neither 
heritable non-lethal damage nor host immune factors appear to 
influence the regrowth rate of tumors receiving radiation doses well 
below the cure level. After an x-ray dose approaching the cure level, 
regrowing tumors were observed to have a greatly reduced growth 
rate, possibly reflecting the presence of heritable non-lethal damage 
and/or an increased antigenicity of the heavily irradiated tumor 
cells. Morphometric analysis of histological sections did not reveal 
statistically significant abnormalities at the cellular level during the 
late regrowth phase, except for an increase in the percentage of 
necrotic tissue relative to non-irradiated tumors. The morphological 
resolution of small blood vessels was not adequate to evaluate 
delayed vascular damage in regrowing irradiated tumors. 


41659 (PB—273560) CSU—FDA collaborative Radiological 
Health Laboratory annual report 1976. Lee, A.C. (Colorado State 
Univ., Fort Collins (USA). Collaborative Radiological Health Lab.). 
Sep 1977. 121p. NTIS PC A06/MF AO1. 

An assessment of possible long-term effects in the beagle from 
low-level whole-body gamma irradiation is reported. The first sec- 
tion summarizes current investigations of effects in the late organo- 
genic, late fetal, and early neonatal animal after single exposures to 
cobalt 60. The second section describes pathologic and hemodyna- 
mic studies in the prepubertal, adult, and aging animal, including first 
generation post-mortem findings. Refinement of measurement and 
techniques provides a foundation for major experimental work. The 
third section analyzes some colony statistics, model design, and 
unusual approaches to ungrouped data programing. 


41660 (PNL—2500(Pt.1), pp 3.78) Pre studies with 
chronic krypton-85 exposure chambers. DeFord, H.S.; Willard, D.H.; 
Ballou, J.E.; Cross, F.T.; Endress, W.R. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Estimation of the skin dose from **Kr atmospheres is compli- 
cated by the nonuniform shielding effect of the animal cages and 
components of the cage rack. The extent of dose reduction due to 
shielding was estimated using thermoluminescent dosimeters. 


41661 Carcinogenic and antitumor effects of aminotriazole on 
acatalasemic and normal catalase mice. Feinstein, R.N.; Fry, R.J.M.; 
Staffeidt, E.F. (Argonne National Lab., IL). J. Natl. Cancer Inst.; 60: 
No. 5, 1113-1116(May 1978). 

Dietary 3-amino-1H-1,2,4-triazole (AT), although carcinogen- 
ic when administered alone, was an antitumor agent when combined 
with certain other carcinogenic stimuli. The carcinogenic effect was 
prominent in the livers of C3H mice; thyroid tumors were less 
common because they required a longer period of development, and 
the life-span of the animal was shortened by the AT diet. The 
antitumor effects of AT included: delay in appearance of mammary 
tumors, striking reduction in y-radiation-induced lymphomas, and 
sharp reduction in neutron radiation-induced harderian gland and 
ovarian tumors. On an AT diet, the inbred C3H acatalasemic mouse 
substrain developed more liver tumors, starting earlier, than did the 
C3H normal catalase substrain. We suggest that our findings pointed 
to a possible relevance of catalase and H2O: in carcinogenesis. The 
most probable mechanism for the increased incidence of liver tumors 
in AT-treated acatalasemic mice was the diminished rate of degrada- 
tion of endogenous H2O.. 


41662 Long-term vascular effects of ionizing radiations in the 
mouse: capillary blood flow. Stearner, S.P.; Christian, E.J.B. (Ar- 
gonne National Lab., IL). Radiat. Res.; 73: No. 3, 553-567(Mar 
1978). 

The comparative effects of total-body exposure to Co 
gamma rays or fission spectrum neutrons on subcutaneous capillary 
blood flow in the B6CF; mouse have been estimated by measure- 
ment of xenon clearance after subcutaneous injection of ™*Xe in a 
saline solution. These findings are important as an indicator of 
functional changes in the microvasculature that can then be related 
to structural changes observed both in vivo and with the electron 
microscope. The clearance of '**Xe from the subcutaneous injection 
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site can be fitted to a single exponential. In unirradiated control 
mice, the mean halftime (T/sub 1/2/ = In 2/lambda) in 4-month-old 
animals was 9.83 +- 0.72 min and ranged between 9.48 and 10.70 
min during the first 12 months of observation (4 to 16 months of 
age). The halftime increased to 130 to 140% of the initial mean value 
during the second year, and then decreased to as low as 50% in very 
old animals. In mice irradiated at 4 months, the clearance halftime of 
133Xe increased significantly 3 to 6 months after exposure to gamma 
rays or fission neutrons at dose levels well below the acutely lethal 
range (e.g., 268 gamma rad or 80 neutron rad). More severe injury 
levels, but still below the acutely lethal range, resulted in little 
change from mean control values. In all irradiated groups, however, 
clearance times were shorter at ages in excess of the mean survival 
time, su — a compensatory increase in capillary blood flow. 
Although capillary blood flow showed significant changes in rela- 
tion quality and dose, the absence of a clear dose-response relation- 
ship precludes quantitative comparison of dose effectiveness for 
neutrons and gamma rays. 


41663 Induction of mitosis in the differentiating Purkinje cells of 
the cerebellum. Das, G.D. (Purdue Univ., West Lafayette, IN). Acta 
Anat.; 91: No. 4, 435-442(1977). 

The neonate rats of 5 days postnatal age were exposed to low- 
level x-ray irradiation or were administered microquantities of N- 
ethyl-N-nitrosourea directly into the cerebellum. Following the ini- 
tial phase of cell degeneration and phagocytosis of the debris, the 
surviving Purkinje cells showed recovery of their differentiation. 
During this stage some Purkinje cells were observed to undergo 
mitosis, and they were identified in light- and electron-microscopic 
preparations. The relationship between tetraploidy in the Purkinje 
cells during their postnatal differentiation and induction of mitosis in 
them by experimental means is discussed. 
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41664 (ANL—77-65(Pt.2)) Radiological and Environmental Re- 


search Division annual report, July 1976—June 1977. (Argonne Na- 
tional Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 226p. 
Dep. NTIS, PC Al1/MF AO1. 

Separate abstracts were prepared for the 20 papers included 
in the report. (HLW) 


41665 (ANL—77-65(Pt.2), pp 1-3) Local bone mineral mass as a 
function of dose in radium cases. 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

Bone mineral mass at specific sites in the forearms and fingers 
of females with exposure to radium and mesothorium appears to 
have no dependence on dose. Data analysis is continuing, so these 
= _— be considered preliminary. Future analyses will in- 
clude males. 


41666 (ANL—77-65(Pt.2), pp 72-76) 7*°Ra and calcium in the 
human eye. Holtzman, R.B.; Sha, J.Y. 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

The left eye from each of two CHR cases, 01 to 144 (body 
burden 690 nCi) and 01-017 (body burden 1210 nCi) was analyzed 
for ?*Ra and calcium. The total amounts in the eye were 1.80 pCi of 
226Ra and 2.3 mg of Ca in case 01 to 144, and 5.4 pCi of 7**Ra and 
14.2 mg of calcium in case 01 to 017. For the latter case the eye was 
dissected and showed the highest concentrations of activity (on a 
wet basis) in the choroid, 3.8 pCi/g, sclera 3.4 pCi/g and iris 2.9 
pCi/g. The radium content of the eye was 2.7 x 10~* percent to 4.7 x 
10~* percent of the total body content at 50 to 55 yr after first 
exposure. The ?**Ra/Ca ratios in the whole eye were '/3 to '/, those 
in the whole body, but that for the choroid from the dissected eye 
was identical to that of the whole body. 


41667 (ANL—77-65(Pt.2), pp 91-92) Measurements of radioac- 
tivity in former thorium workers. Rundo, J.; Huff, D.R.; Kuchta, 
D.R. 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

In the studies of the possible health effects of occupational 
exposure to compounds of thorium, and of the metabolism of inhaled 
thorium, 100 men were selected randomly for physical examination 
from the morbidity study group of 558 men who had worked at a 
thorium refinery for one year or ~—— in occupations involving 
probable exposure to compounds of thorium. Measurements of ra- 
dioactivity in vivo have now been made on 40 of the 100. Before 
these subjects visited the Center for Human Radiobiology, we 
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investigated the radioactive content of six other men who were 
thought to have been exposed to radioactive dust and aerosols. The 
presence in these men of members of the thorium decay chain 
showed that we could expect to find radioactivity in at least some of 
the 100 subjects. 


41668 (ANL—77-65(Pt.2), pp 97-100) Oxidation of Pu(IV) to 
Pu(VI) by chlorine: consequences for the maximum permissible con- 
centration of plutonium in drinking water. Larsen, R.P.; Oldham, 
R.D. 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

It is shown that soluble plutonium is oxidized to the VI state 
when drinking water is chlorinated. As a result it appears that the 
present value for the maximum permissible concentration of plutoni- 
um in drinking water may be three orders of magnitude too high. 


41669 (ANL—77-65(Pt.2), pp 102) Determination of skeletal 
239 Pu exernal counting at the skull. Toohey, R.E. 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

The feasibility of determining in vivo the amount of **°Pu in 
the skeleton of a contaminated individual has been demonstrated by 
radioactivity measurements made on the skull of case 40-010. A 
minimum detectable activity of 10 nCi 7°*Pu (one-fourth the maxi- 
mum permissible skeletal burden) is indicated, although calibration 
for measurements in vivo remains a difficult problem. 


41670 (ANL—77-65(Pt.2), pp 110-144) Theory of the induction 
of bone cancer by radiation. II. A possible low-lying linear component 
in the induction of (bone) cancer by alpha radiation. Marshall, J.H.; 
Groer, P.G. 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

Target theory is used to determine the relative magnitudes of 
the linear and square terms of the dose response of a two-target 
model of cancer initiation by alpha particles. The dose eta at which 
the linear and square components are equal is derived as a function 
of the shape and size of the cell nucleus, the probability of cell killing 
per unit length of track, and the angular distribution of the incident 
particles. Assuming that 3 MeV alpha particles are incident upon 
spherical nuclei 7 ym in diameter and that Do is about 80 rads, eta is 
130 rads. If the cells were flattened against bone surface so that their 
nuclei had a thickness of 1.5 ym, then a bone-surface seeker would 
yield an eta of about 100 rads, a bone-volume seeker an eta of only 
45 rads. Thus, if the two-target nuclear model is correct, surface 
seekers should have a linear response whereas volume seekers should 
have a more nearly square response in the dose range just below the 
plateau in tumor rate. The target calculation is compared to the 
Kellerer-Rossi formulation for the same problem. If the whole cell 
nucleus is indeed the relevant volume (site) for cancer initiation, then 
low LET radiation might produce a square response down to doses 
as low as a rad. 


41671 (CONF-770901—, pp 99-122) Internal and external dosi- 
metry. Rohwer, P.S. (Oak Ridge National Lab., TN). Apr 1978. 

From Workshop of the evaluation of models used for the 
environmental assessments of radionuclides; Gatlinburg, TN, USA (6 
Sep 1977). 

In Proceedings of a workshop on the evaluation of models 
used for the environmental assessment of radionuclide releases. 

Assessment of radiological impact on man includes a step in 
which radiation exposures are converted into estimates of dose. Dose 
models are developed to provide dose conversion factors for that 
purpose. One set of factors is usually provided for internal exposure, 
1.e., radiation sources within the body and another set for external 
exposure, i.e., radiation sources outside of the body. The principal 
modes of exposure are immersion in contaminated air, inhalation, 
ingestion, submersion in contaminated water, and exposure to a 
contaminated surface. Because of the variety of considerations in a 
radiological safety assessment, e.g., chronic exposure, acute expo- 
sure, dose rate, total dose, individual dose, population dose, dose to 
adults, and dose to children, several dose conversion factors are 
necessary for each mode of exposure, each radionuclide, and each 
reference organ or tissue. One Working Group focused its attention 
on dosimetry aspects of radiological safety assessment. The follow- 
ing sections are devoted to specific topics discussed within that 
Internal and External Dosimetry Working Group. The sections 
provide general descriptive information to summarize the subject 
area and brief comments, including concensus of opinions whenever 
they seemed to emerge, reflecting the specific topics discussed by the 
Working Group. Topics on the agenda suggested for the Internal 
and External Dosimetry Working Group at the outset of its discus- 
sions were: internal dose models; external dose models; metabolic 
models; age dependency; model analysis; model validation; dose 
commitment; new concepts; and research needs. 
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41672 (UCID—17743) Methodology for assessing dose commit- 
ment to individuals and to the population from ingestion of terrestrial 
foods contaminated by emissions from a nuclear fuel reprocessing plant 
at the Savannah River Plant. Ng, Y.C.; Phillips, W.A.; Ricker, Y.E.; 
Tandy, R.K.; Thompson, S.E. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 15 Mar 1978. Contract W-7405-ENG- 
48. 73p. Dep. NTIS, PC A04/MF AO1. 

The general approach for estimating the concentrations of 
radionuclides in terrestrial foods and dose commitments to individ- 
uals and to the population follows procedures recommended by the 
U.S. Nuclear Regulatory Commission Regulatory Guide 1.109 for 
estimating annual doses to man from routine releases of reactor 
effluents (USNRC 77). These procedures evolved from the 
HERMES computer code (12336), which was used to assess the 
radiological impacts of the future development of nuclear facilities in 
the Upper Mississippi River Basin (11876) and in the Tennessee 
Valley Region. Our approach is also basically similar to the FOOD 
computer program for calculating radiological doses from the inges- 
tion of terrestrial food products contaminated with radionuclides 
transported to fields from air and surface waters (13320). The 
computations for assessing terrestrial foodchain contamination and 
population dose are organized as a series of modules. From monthly 
deposition rates (or average concentrations in surface air) of radionu- 
clides in each county we compute the following: concentrations in 
crops due to deposition on aerial parts; concentrations in crops due 
to uptake from soil via roots; total concentrations from deposition on 
aerial parts and root uptake; concentrations in food and feed at the 
time of harvest or collection; concentrations in food and feed at the 
time of consumption; concentrations in meat, milk, and eggs due to 
the ingestion of contaminated feed by livestock; intakes of radionu- 
clides by individuals from ingestion of terrestrial foods and the 
resultant dosage; and intakes of radionuclides by the population and 
the resultant dosage. The next section describes the regional agricul- 
tural data base for the SRP site. We will then describe, in some 
detail, the computations for the evaluation of each module. 


ANIMALS 


41673 (ANL—77-65(Pt.2), pp 28-48) Transformation of mouse 
embryo (C3H 10T1/2) cells by alpha particles. Lloyd, E.L.; Gemmell, 
A.; Henning, C.B.; Gemmell, D.S.; Zabransky, B.J. 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

Mammalian cells in culture (C3H mouse 10T1/2 cells) have 
been shown here for the first time to be transformed by alpha 
irradiation when cells were irradiated with 5.6 MeV alpha particles 
from a Tandem Van de Graaff machine. Malignant tumors were 
induced following inoculation of the transformed cells into syngen- 
eic hosts. Unirradiated control cells injected at the same concentra- 
tion have, so far, failed to produce tumors. The morphology of the 
transformed foci was remarkably similar to that obtained by x rays 
and chemicals but different from virally transformed cells. When the 
cells were seeded at low density in the exponential growth phase, the 
transformation frequency per surviving cell increased approximately 
as the cube of the dose and peaked at an alpha particle fluence 
between 1.5 and 2.5 x 107 alpha particles per cm? (205 to 342 rads). 
The frequency of the transformation was found to be greatly de- 
pendent on the number of cells per dish irradiated. Irradiation of 
larger numbers resulted in much lower frequencies of transforma- 
tion. The maximum transformation frequency observed in nine sepa- 
rate experiments was 4 percent of the surviving cells. At doses 
greater than 200 rads the transformation frequency per surviving cell 
remained constant. The present results permit us to conclude that 
alpha irradiation may, indeed, be able to exert a direct effect on the 
genome of the cell to produce malignancy without any external 
immunological or hormonal influences. 


41674 (PNL—2500(Pt.i), pp 3.46-3.48) Expression of lung tu- 
morigenesis in the hamster cheek-pouch. McDonald, K.E.; Sanders, 
C.L. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Lung sections from hamsters exposed to **®PuQ. aerosol 
were serially implanted into the cheek pouches of recipient hamsters. 
By histologic comparison of donor tissue with the implant after 
growth we hope to develop criteria for malignancy. 


41675 (PNL—2500(Pt.1), pp 3.49-3.51) Electron microscopic 
morphometry of lung. Rhoads, K. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. a 

The volumetric and cell type distribution in alveolar lung of 
rat and hamster were similar, although statistically significant species 
differences were found for alveolar epithelium, capillary endotheli- 
um, and some noncellular interstitial components. No significant 
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effect of inhaled 7*°PuO2 on lung composition could be demonstrat- 
ed within either species. 


41676 (PNL—2500(Pt.1), pp 3.73-3.75) Disposition and biologi- 
cal effect of inhaled **Kr. Willard, D.H.; Ballou, J.E.; Ragan, H.A.; 
Gandolfi, A.J. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Half-lives of approximately 5, 30, and 100 min were obtained 
for whole-body clearance of inhaled **Kr in beagle dogs. Analysis 
showed the highest partition coefficients in lungs, bone marrow, and 
fat. Circulating blood elements were not lowered permanently after 
85Kr exposures. 


41677 (PNL—2500(Pt.1), pp 3.81-3.82) Long-term effects of in- 
haled uranyl nitrate in rats. Ballou, J.E.; Gies, R.A.; Dagle, G.E.; 
Music, R.L. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Rats exposed to graded doses of 7*°U and 7°?U nitrate aero- 
sols have been on experiment 530 days. Approximately 20% of the 
animals have died, some with lung tumors; no bone tumors have 
been observed. 


41678 (PNL—2500(Pt.1), pp 3.85-3.86) Long-term effects of per- 
inatally administered plutonium-239. Sikov, M.R.; Zwicker, G.W.; 
Hess, J.O.; Mahlum, D.D. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Prenatal, newborn, weanling, and adult rats were ex to 
monomeric ***Pu and studied until death or 30 mo of age. Histopath- 
ologic examination of the osseous lesions observed in these animals 
has now been completed, essentially confirming earlier indications 
that the younger rats were less sensitive on a Ci/kg basis, but more 
sensitive on the basis of total cumulative radiation dose to bone. The 
earlier observations of sites of bone tumor development relative to 
age also remain valid in terms of histologically confirmed tumors. 


41679 (PNL—2500(Pt.1), pp 3.111-3.112) Radiation-induced ma- 
lignancies in beagles: status of virus studies, Frazier, M.E.; Hooper, 


M.J. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Results of studies on the role of virus in radioinduced neopla- 
sia showed that a retrovirus is associated with plutonium-induced 
bone tumors in dogs. The retrovirus continues to be produced in 
vitro by cell cultures established from bone tumor tissues. Retrovirus 
and/or virus-like DNA polymerases have not been found in normal 
tissue samples, or in plasma samples from plutonium-exposed or 
control animals. Likewise, no polymerase activity has been detected 
in plutonium-induced lung tumors. However, experiments with cell 
cultures prepared from plutonium-induced lung tumors have re- 
vealed the presence of a virus-like DNA polymerase associated with 
a cytoplasmic particulate fraction having a buoyant density of 1.20 
to 1.18 g/ml. 


41680 (PNL—2500(Pt.1), pp 3.113-3.115) Porcine retrovirus: an 
in vitro model. Frazier, M.E.; Akiya, F.; Hooper, M.J. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Virus replication in cell cultures from swine with myelogen- 
ous leukemia, myeloid metaplasia, and from normal animals exposed 
to ®Sr has been shown to be related to the severity of disease. The 
viral DNA polymerase produced in cell cultures from leukemic 
swine is characterized. The cofactors and conditions necessary for 
optimal DNA synthesis are the same as for the viral DNA polymer- 
ase produced in tissues from leukemic swine. 


41681 (PNL—2500(Pt.1), pp 3.119-3.120) Effects of inhaled 
239 PuO. on the primary immune response of beagle dogs. Morris, J.E. 
Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Effects of inhaled *°°PuOQ2 on the humoral component of the 
immune system were measured by intravenous immunizations of 
beagle dogs with keyhole limpet hemocyanin (KLH). With this T- 
cell-dependent antigen, a significant decrease in primary antibody 
response was observed in exposed versus unexposed dogs. 


41682 (PNL—2500(Pt.1), pp 3.121-3.122) Lymphocyte mobiliza- 
tion by dextran sulfate in beagles. Ragan, H.A.; Debban, K.H. Feb 
1978. 
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In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Dogs manifesting **°Pu-induced lymphopenia responded to 
the lymphocyte-mobilizing agent, dextran sulfate, to a degree similar 
to that observed in control dogs. No life-threatening increase in 
prothrombin times or hemorrhagic tendencies were observed. 


41683 (PNL—2500(Pt.1), pp 3.13-3.20) Dose-effect studies with 
inhaled plutonium oxide in beagles. Park, J.F.; Case, A.C.; Catt, D.L. 
Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Beagle dogs given a single exposure to **°PuO2 and ***PuO, 
aerosols are being observed for life-span dose-effect relationships. 
The *°Pu body burden of the nine dogs that died of pulmonary 
fibrosis-induced respiratory insufficiency during the first 3 yr after 
exposure was | to 12 wCi. One of these dogs had a pulmonary 
tumor; nine additional dogs with body burdens of 0.6 to 1.8 wCi died 
due to pulmonary neoplasia 3 to 6 yr after exposure. Two of the 
dogs exposed to *°*Pu have died during the first 4 yr postexposure, 
due to bone and lung tumors, with body burdens at death of 10 wCi. 
Lymphocyto ia was the earliest observed effect after inhalation of 

PuO or 7°*PuOz, occurring 0.5 to 2 yr after deposition of equal to 
or greater than 80 nCi plutonium in the lungs. 


41684 (PNL—2500(Pt.1), pp 3.27-3.29) Inhaled plutonium ni- 
trate in dogs. Dagle, G.E.; Cannon, W.C.; Ragan, H.A.; Watson, 
— Stevens, D.L.; Cross, F.T.; Dionne, P.J.; Harrington, T.P. Feb 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Beagle dogs given a single inhalation exposure to °° Pu(NOs), 
are being observed for life-span dose-effect relationships. Lympho- 
penia occurred at the two highest dosage levels as early as 1 mo 
following exposure and was associated with neutropenia and reduc- 
tion in numbers of circulatory monocytes by 4 mo postexposure. 
Radiation pneumonitis developed in one dog at the highest dosage 
level at 14 mo postexposure. More rapid translocation to skeleton 
and liver occurred following inhalation of ***Pu(NOs), than after 
239Py(NOs), inhalation. 


41685 (PNL—2500(Pt.1), pp 3.31-3.33) Effects of repeated expo- 
sures to *°PuO,. Sanders, C.L. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 
Preliminary evidence indicates that protraction of inhalation 
— to ®PuO, may influence the development of lung tumors 
in rat. 


41686 (PNL—2500(Pt.1), pp 3.34-3.35) Toxicity of inhaled 
241AmO.. Sanders, C.L.; Cannon, W.C.; Powers, J.G. Feb 1978. 
In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 
The metabolism and microscopic distribution of inhaled high- 
fired **‘AmO) in rats is similar to that of inhaled *“*CmO, than to 
238PuO; or *°PuOr. 


41687 (PNL—2500(Pt.1), pp 3.38-3.41) Bone and lung tumor 

inhalation of transuranic nitrates. Ballou, J.E.; 

ie, G.E.; Gies, R.A.; McDonald, K.E.; Smith, L.G.; Doctor, 
P.G.; Powers, G.J. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Eight-hundred five rats exposed to transuranic nitrate aero- 
sols developed 111 lung tumors and 24 bone tumors. Results for 
239Pu(NOs)s, 72®Pu(NOs)., and **°Es(NOs)s were similar, and com- 
— to what has been shown for the more refractory transuranic 
oxides. 


41688 (PNL—2500(Pt.1), pp 3.42-3.43) Statistical evaluation of 
lung, bone, and liver tumors in rats exposed to aerosols of ***PuO., 
*3°PuO., and **CmO2. Mahaffey, J.A.; Sanders, C.L. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 
The Mantel—Haenszel procedure was applied to the evalua- 
tion of tumor data from exposures to aerosols of 7**PuQ2, 7°*PuOz, 
and **CmOz. Significance was evident for lung tumors for all three 
transuranics, for osteosarcomas in animals exposed to *“*CmOz, and 
was suggested for liver tumors in animals exposed to ***CmOQ2. 
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NUCLIDE KINETICS AND TOXICOLOGY 


MAN 
REFER ALSO TO CITATION(S) 41502 


41689 (ANL—77-65(Pt.2), pp 83) Metabolic balances of *)°Pb 
and 7'°Po at natural levels. Spencer, H.; Holtzman, R.B.; Kramer, L.; 
Ilcewicz, F.H. (Veterans Administration Hospital, Hines, IL). 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

Metabolic balances of *°Po and *°Pb were determined 
under strictly controlled dietary conditions in adult males. The 
intakes of the two nuclides were due to the dietary contents of these 
radioisotopes, inhalation from the atmosphere, and smoking of ciga- 
rettes. No additional radioisotope was given. The mean dietary 
intake of 7!°Pb was 1.25 pCi/day and of 7!°Po, 1.63 pCi/day. The 
major pathway of excretion of both nuclides is via the gastrointesti- 
nal tract; the urinary excretion is much lower. The total excretions 
of 7!°Pb and ?!°Po were greater than the dietary intake and the 
overall balances were -0.28 and -0.16 pCi/day for the two nuclides, 
respectively, during a low calcium intake. The *!°Pb balances did 
not change significantly when the calcium intake was increased 7- to 
10-fold except for one patient in whom the balance became more 
negative. The 7!°Po balance was more negative during calcium 
intakes of 800 and 2200 mg than during a low calcium intake of 200 
mg/day. The urinary and fecal excretions of the two radionuclides 
were not affected by the intake of sodium fluoride, while the diuretic 
compound, Hydrodiuril, appeared to decrease the fecal ?!°Pb excre- 
tion. 


41690 (ANL—77-65(Pt.2), pp 84) Variability of excretion rates 
of 7"°Pb and 7"°Po of humans at environmental levels. Spencer, H.; 
Holtzman, R.B.; Ilcewicz, F.H.; Kramer, L. (Veterans Administra- 
tion Hospital, Hines, IL). 1977. 

In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

Variability of the excretion rates of the nuclides 7*°Pb and 
210Po at natural levels was studied in a group of samples collected 
from men maintained under the carefully controlled conditions of a 
metabolic ward. They consumed only the standard diet of the ward 
in which they had been resident for at least several months prior to 
this study. The mean urinary rates were about 0.1 to 0.5 pCi/day for 
both ?!°Pb and ?!°Po, while fecal rates ranged from 1 to 2.7 pCi/day 
for the two nuclides. For urinary *!°Pb the coefficients of variation 
(ratio of standard deviation to mean) for three subjects ranged from 
19 to 45 percent for eight continuous 24-hr samples compared to 11 
to 13 percent for subsequently collected multiday samples (4 to 9 
days each) for each subject. However, the standard errors of the 
means for the one day collections were about equal to the standard 
deviations of the pooled samples. Similar variability was noted for 
the 7!°Po data. Six day fecal collections from these time periods 
exhibited higher variabilities than did the urine, from about 12 

rcent to 30 percent for each of the nuclides. Multiday collections 
or 12 subjects showed mean coefficients of variation of about 16 
percent for ?4°Pb and 13 percent for the 7!°Po for urine and 21 and 
25 percent, respectively, in fecal collections. Since dietary intake 
was maintained fairly constant, excreta collections were carefully 
controlled, and the analytical precision was about 5 percent, these 
variabilities appear to be due to biological variations and are charac- 
teristic of the individuals studied. Some possible causes of these 
effects are discussed. 


41691 (BNL—24104) Thyroid hypofunction appearing as a de- 
layed manifestation of accidental exposure to radioactive fallout in a 
Marshallese population. Larsen, P.R.; Conard, R.A.; Knudsen, K.; 
Robbins, J.; Wolff, J.; Rall, J.E.; Dobyns, B. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1978. Contract EY-76-C-02-0016. 18p. 
es IAEA-SM—224/607). Dep. NTIS, PC A02/MF 
AOl. 

From Symposium on late biological effects of ionizing radi- 
ation; Vienna, Austria (13 Mar 1978). 

The increased incidence of thyroid nodularity and carcinoma 
appearing as a late effect after exposure of the human thyroid to 
ionizing radiation is well-recognized. Despite the high prevalence of 
thyroid nodularity in Marshallese inadvertently ex d to fallout in 
1954, only two subjects, both about one year of age at exposure, 
have been found to have primary hypothyroidism. The recent avail- 
ability of sophisticated immunoassay techniques for thyroxine (Ts) 
and thyrotropin (TSH) has allowed more thorough thyroid evalua- 
tion of the exposed population who do not have known thyroid 
abnormalities 3 Rongelap people). Four of 43 Rongelapese had 
abnormally high basal TSH and TRH-induced TSH release on two 
such tests as opposed to only 2 of 214 controls. Plasma T, concentra- 
tions were low, or low-normal in these individuals. These results 
indicate the presence of early thyroid dysfunction. Several other 
subjects have shown at least one abnormal finding but have not had 
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the required number of tests to meet the established criteria. In */, of 
these subjects the estimated thyroid exposure dose was less than 400 
rads. Hypothyroidism has been previously noted after therapeutic 
doses of '*"I for hyperthyroidism, but not in individuals exposed to 
the relatively low levels of thyroidal radiation (less than 400 rads) 
estimated for these individuals. 


41692 (EPA—520/4-77-016) Proposed guidance on dose limits 
for persons exposed to transuranium elements in the general environ- 
ment. Summary report. (Environmental Protection Agency, Wash- 
ington, D.C. (USA). Criteria and Standards Div.). Sep 1977. 258p. 
Protection Agency, Washington, DC. 

These guidance recommendations are intended to achieve 
adequate health protection for the small fraction of the total popula- 
tion at greatest risk from exposure to transuranium nuclides in the 
environment. The level of risk at the proposed guidance level, 
estimated by the above method, is less than one chance per million 
per year and less than ten chances per hundred thousand in a lifetime 
that an individual would develop a cancer from continuous exposure 
at the stated radiation dose rates. Actual exposures and risks to 
individuals are expected to be well below this level. The recommen- 
dations are expressed in terms of an annual limiting dose commit- 
ment to the pulmonary region or the bone following inhalation or 
ingestion. The costs of implementing the guidance can be expected 
to vary by location, contamination level, and other factors. A 
minimum cost of $500 per acre has been assumed for estimating the 
costs which may be incurred in bringing all areas above the designat- 
ed level into compliance. Plutonium is the most abundant, most 
studied, and most publicized of the transuranium elements. Its prima- 
ry use to date has been as fissile material in nuclear weapons, but an 
important potential use may be nuclear electric power generation. It 
is produced in all nuclear reactors and is a significant component of 
spent uranium fuels. At present, americium and curium are the only 
other transuranium elements produced in sufficiently large quantities 
to be of interest as a potential environmental hazard. 


41693 (LA-UR—78-1063) Advances in human internal radiation 
counting at Los Alamos: multiple simultaneous in-vivo measurements. 
Umbarger, C.J.; West, L. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1978. Contract W-7405-ENG-36. 12p. (CONF-780612—2; 
IAEA-SM—229/65). Dep. NTIS, PC A02/MF AOl. 

From Symposium on advances in radiation protection moni- 
toring; Stockholm, Sweden (26 Jun 1978). 

In order to improve the health physics surveillance program 
for radiation workers at the Los Alamos Scientific Laboratory 
(LASL), the In-Vivo Measurements Laboratory at LASL is being 
ungraded to provide four separate, yet simultaneous, photon spectral 
measurements on a single individual, with each spectrum providing 
different information. The four spectra are acquired with the follow- 
ing four detectors and respective energy regions: the Nal portion of 
twin phoswich detectors placed over the chest of the subject and 
monitoring the 10 to 140 keV photon region (for Pu isotopes and 
41 Am), the CsI portion of the same phoswich detectors and moni- 
toring the energy region from 200 to 2000 keV (for background 
radiation, '*’Cs, etc.), a large planar hyperpure germanium detector 
placed directly over the liver area of the prone subject and monitor- 
ing the region 10 to 250 keV (for gamma activity in special organs), 
and a large volume Ge(Li) detector placed directly under the prone 
subject and monitoring the region 55 to 2000 keV (for ‘*’Cs, etc.). 
Data analysis is performed on-line by a minicomputer, with printer 
output and permanent data storage on floppy diskettes. The simulta- 
neous counts allow potential health physics problems to be identified 
earlier and provide a more comprehensive monitoring program at no 
increase in Operating costs and a modest increase in capital costs. 


ANIMALS 
REFER ALSO TO CITATION(S) 41499, 41507, 41635, 41676 


41694 (EMSL-LV—0539-11) Status report of an experimental 
dairy herd maintained on the Nevada Test Site, 1 January 1976 
through 31 December 1976. Daley, E.M. (Environmental Monitoring 
and Support Lab., Las Vegas, Nev. (USA)). Apr 1978. Contract EY- 
76-A-08-0539. 2ip. Dep. NTIS, PC A02/MF AO1. 

The Environmental Monitoring and Support Laboratory-Las 
Vegas, U.S. Environmental Protection Agency, maintains an experi- 
mental dairy herd and farm facility in Area 15 of the Nevada Test 
Site for the U.S. Energy Research and Development Administration. 
This status report covers the period from January 1, 1976, through 
December 31, 1976. Improvements, changes, and additions made to 
the facilities, production and reproduction statistics for individual 
cows and the herd, the veterinary medicine practices employed, and 
summaries of the metabolism studies that involved the dairy herd are 
covered in this report. 


41695 (PNL—2500(Pt.1), pp 3.76-3.77) Studies in pregnant 
sheep exposed to krypton-85 atmospheres. Andrew, F.D.; Karagianes, 


BIOMEDICAL SCIENCES, APPLIED STUDIES 4113 


M.T.; Sikov, M.R.; Ballou, J.E.; Willard, D.H.; Watson, C.R.; 
Doctor, P.G. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Inhalation exposure of pregnant ewes to approximately 50 
nCi/ml ®*Kr in air resulted in equilibrium concentrations in maternal 
blood and in most tissues of approximately 1 nCi/g. Corresponding 
blood and tissue samples from fetal lambs at 94 to 123 days of 
gestation had generally similar values. 


41696 (PNL—2500(Pt.1), pp 3.79-3.80) Retention and transloca- 
tion of inhaled urany! nitrate (7°U and 7°?U) in rats. Ballou, J.E.; 
Gies, R.A.; Wogman, N.A. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

The uranium-thorium breeder reactors proposed for nuclear 
power production, and other thorium fuel systems in conventional 
reactors, utilize fuels and fuel recycle process solutions that have not 
been evaluated for biological hazard. This project emphasizes studies 
of the metabolism of the oxide fuels and the nitrate solutions of the 
major radionuclides, following inhalation, ingestion, or cutaneous 
application in rodents. Preliminary data are reported for the clear- 
ance of inhaled 7**UO2(NOs)2 and #*7UO2(NOs)2 from the lung and 
their translocation to skeleton. 


41697 (PNL—2500(Pt.1), pp 3.44-3.45) Metabolic modeling of 
inhaled *4*CmO.. Mahaffey, J.A.; Merrill, J.A.; Sanders, C.L. Feb 
1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Data on ***Cm content of Wistar rat organs were modeled by 
a weighted nonlinear least squares method. Radiation doses were 
estimated from these models and estimates of the variation of dose 
were mathematically propagated. Conclusions drawn from the dose 
estimates must take into account the imprecision of the estimate. 


41698 (PNL—2500(Pt.1), pp 3.52-3.53) In vitro studies of actin- 
ides and alveolar macrophages. Schneider, R.P.; Robinson, A.M. Feb 
1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

The toxicity of 7°°PuO., *°Pu(NOs)s, and #47AmOz to rabbit 
alveolar macrophages in culture was assessed. Comparison of toxic- 
ity of 7°°Pu(NO;), and ***‘AmO, at the same radiation dose level 
indicates toxicity is due to radiation and not the chemical form of the 
actinide. Investigations were begun to determine the effect of serum 
macrophages and DTPA on **1AmO; solubility. 


41699 (PNL—2500(Pt.1), pp 3.59-3.60) Translocation of mixed 
LMFBR fuel-sodium aerosols from the lung following inhalation by 
rodents. Mahlum, D.D.; Hess, J.0.; Allen, M.D. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Rats were exposed to aerosols consisting of either LMFBR 
fuel or mixtures of sodium and fuel. Pulmonary deposition of the 
mixed aerosol was usually less than that of the fuel only because of 
the larger size of the mixed aerosol. When the ratio of sodium to fuel 
was high (>32), the rate of clearance from the lung was faster than 
for the aerosols with low sodium-to-fuel ratios. 


41700 (PNL—2500(Pt.1), pp 3.70-3.72) Inhaled radon daughters 
and uranium ore dust in rodents, Stuart, B.O.; Palmer, R.F.; Filipy, 
R.E.; Gaven, J. Feb 1978 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Male SPF rats are receiving daily inhalation exposures to 
radon daughters, with and without uranium ore dust. These studies 
will determine the dose rate dependence of pulmonary neoplastic or 
degenerative disease associated with inhaled radon daughters, and 
will define the possible physical, physiologic, or pathologic role of 
concomitantly inhaled aerosols of uranium ore dust. 


41701 (PNL—2500(Pt.1), pp 3.83-3.84) Disposition of 7°?U 
decay products following inhalation of 7**UO2(NOs3)2 aerosols. Ballou, 
J.E.; Gies, R.A.; Wogman, N.A. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Uranium-232 was cleared more rapidly from the rat lung than 
its immediate daughter product, **Th. More distant daughters in the 
decay chain (?**Ra, ?!?Pb) accumulate principally in bone. Steady- 
state relationships among the decay products are apparently not 
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established by 200 days postexposure. Evaluation of the biological 
to *?U requires consideration of the radiation dose associ- 
ated with the decay progeny. 


41702 (PNL—2500(Pt.1), pp 3.87-3.88) Cross-placental transfer 
of plutonium-239 in gra’ vid baboons. S Sikov, M.R.; Andrew, F.D.; 
Berstine, R.L.; Mahium, Di D. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

The crossplacental transfer of intravenously injected **Pu 
citrate and its distribution in the fetoplacental unit and the dam were 
studied in the baboon. Although there was marked variability be- 
cause of the small numbers of animals used for each gestational age, 
the data are generally similar to those obtained in comparable 
experiments with rats. 


41703 (PNL—2500(Pt.1), pp 3.89-3.90) Alcohol and radionuclide 
metabolism. Mahlum, D.D.; Hess, J.O. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

The effect of ethanol administration on the deposition and 
retention of polymeric *°Pu and **'Am citrate was studied in the 
rat. Only in the case of polymeric Pu was there an effect of alcohol 
administration. 


41704 (PNL—2500(Pt.1), pp 3.91-3.92) Gastrointestinal absorp- 
tion and retention of plutonium-238 in neonatal rats and swine. Sulli- 
van, M.F. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Neonatal rats gavaged with *°’Pu or ***Pu retained a substan- 
tial quantity in gut mucosa for a week but absorbed only 2.9% of the 
237Py. After 140 days the amount retained fell to half that initially 
deposited. Newborn swine also retained large amounts in the gut and 
absorbed about 40% of the dose. 


41705 (PNL—2500(Pt.1), pp 3.93-3.94) Absorption of transur- 
anic nitrates by rats, guinea pigs, and dogs. Sullivan, M.F. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Absorption of 7**Pu and **‘Am from the gstrointestinal tract 
was found to be quite similar for rats, guinea pigs, and dogs. 
Different oxidation state mixtures of **Pu nitrate (95% versus 65% 
Pu IV) were absorbed to about the same extent. 


41706 (PNL—2500(Pt.1), pp 3.95-3.101) Absorption and reten- 
tion of inorganic and organically incorporated technetium-95 by rats 
and guinea pigs. Sullivan, M.F.; Graham, T.M.; Cataldo, D.A.; 
Schreckhise, R.G. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Transport of /sup 95m/Tc, administered in both an inorganic 
and organically incorporated form, was measured across the gastro- 
intestinal tracts of rats and guinea pigs. Absorption of Tc incorporat- 
ed in animal tissue was about half that of inorganic pertechnitate 
administered by gavage. The form in which it was administered did 
not alter elimination rates. When Tc was administered to newborn 
rats by gavage, 50% remained in carcasses at 1 wk, mostly associat- 
ed with the pelt, whereas only about 10% was retained by adults. 


41707 (PNL—2500(Pt. 1), pp 3.106-3.109) Removal of plutonium 
from the neonatal rat. Smith, V.H.; Sullivan, M.F. Feb 1978. 


In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Plutonium bound to neonatal rat gut was readily mobilized by 
Ca-DTPA. A single dose of Ca-DTPA, 7-10X the usual human 
intravenous dose level (HID = 28.7 ee given by gavage 2 hr 


after 2-day-old rats received 1.46 Ci **Pu(NOs) by gavage, low- 
ered Pu bound to the gut by 82% as compared to untreated animals. 
Rats similarly treated 5 days after gavage with 1.89 wCi ***Pu lost a 
similar amount (85%). Prompt treatment with Ca-DTPA reduced Pu 
in most tissues to one-third and delayed treatment reduced Pu to 
one-half, compared to control tissue content. The two treatment 
routes (gavage and intraperitoneal) were comparably effective 
except that removal of Pu from the skeleton, as represented by femur 
levels, was greater by the parenteral route. 


41708 (PNL—2500(Pt.1), Dk kes 1-3. 5) Initial deposition of inhaled 
PuO, aerosols in pigs. Craig, D es, M.T.; Beamer, J.L.; 
— W.C.; Decker, J.R.,; * ab ange P.; Buschbom, R.L. Feb 
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In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Techniques developed for determining the deposition of aero- 
sols as a function of particle size in dogs were applied to data 
obtained from the nose-only inhalation exposure of four swine. The 
results indicate that despite the deposition of a considerable fraction 
of the inhaled activity in the exposure mask, deposition of aerosols in 
swine is probably quite representative of that in humans. 


41709 (PNL—2500(Pt.1), pp 3.4-3.5) Deposition of 7°*Pu(NOs), 
— ody beagle dogs. Cannon, W.C.; Herring, J.P.; Dagle, G.E. 
e 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Deposition characteristics of inhaled ***Pu(NOs), aerosols 
were studied in beagle dogs. No significant correlations between 
percentage deposition and measured aerosol concentrations were 
observed. 


41710 (PNL—2500(Pt.1), pp 3.21-3.22) Disposition of **‘ AmO, 
following inhalation by beagle dogs. Craig, D.K.; Park, J.F.; Powers, 
G.J.; Catt, D.L.; Case, A.C. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Translocation of 7**Am from the lungs of beagles following 
inhalation of AmO: was fairly rapid, roughly equal quantities being 
found in the liver and skeleton at all postexposure times to 8:0 days. 
Less than 16 percent of the initial body burden was excreted, more 
than two-thirds of this in the feces. 


41711 (PNL—2500(Pt.1), pp 3.23-3.24) Disposition of 7**CmO, 
following inhalation by beagle dogs. Craig, D.K.; Park, J.F.; Powers, 
G.J.; Catt, D.L.; Case, A.C. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Translocation of **Cm from the lungs of beagles following 
inhalation of *CmO2 was rapid compared with other transuranic 
oxides, 60 percent of the final body burden being in tissues other 
than lung by 10 days postexposure. Less than one-quarter of the 
initial body burden of “*Cm was eliminated by these dogs over 810 
postexposure days, more in feces than in urine. 


41712 (PNL—2500(Pt.1), pp 3.36-3.37) Inhalation toxicology of 
241 Am(NOs)s. Ballou, J.E.; Gies, R.A. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Inhaled #1 Am(NOs)s was cleared rapidly from the lung of 
rats and translocated principally to skeleton. The rate of lung clear- 
ance exceeds that seen with similar Pu compounds, however accu- 
mulation and retention in bone is similar. Translocation to liver is 
initially higher than for Pu, but the loss from liver is rapid in the first 
few weeks after exposure. 


41713 Early retention of monomeric **7 2°*Pu(IV)-citrate in 
CS7BL/Do and BALB/cJ mice. Smith, J.M.; Taylor, G.N.; Mays, 
C.W.; Atherton, D.R. (Univ. of Utah, Salt Lake City). Radiat. Res.; 
73: No. 3, 502-509(Mar 1978). 

The early retention (6 hr to 28 days postinjection) of plutoni- 
um (IV)-citrate was followed in C57BL/Do and BALB/cJ mice 
using *°7Pu, a photon emitter, as a tracer. Retention of Pu was 
similar in the two strains of mice. Results of these and previous 
experiments indicate that a significantly higher long-term retention 
of Pu in the male is due to a factor of approximately 2 greater 
excretion of Pu by the female during the first day after intraperiton- 
eal injection of monomeric Pu(IV)-citrate. Retention of Pu by gona- 
dectomized females did not differ significantly from that of intact 
females, but Pu retention by gonadectomized males resembled that 
of the females. When the *°’,2°°Pu(IV)-citrate was given intrave- 
nously to intact BALB/cJ mice, the sex difference in Pu retention 
was less pronounced. 


PLANTS 
REFER ALSO TO CITATION(S) 41499, 41501 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 41504, 41534 
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THERMAL EFFECTS 


41714 (AED-Conf—76-308-002) Biological aspects of heating-up 
of rivers. Wunderlich, M. (Societa Italiana Applicazioni Geofisiche, 
Milan (Italy)). 1976. 3p. (In German). (CONF-760695—2). Dep. 
NTIS (US Sales Only), PC A02/MF AOI. 

From 3. scientific meeting on environmental protection tech- 
nology and legislation; Kaiserslautern, F.R. Germany (2 Jun 1976). 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 41720 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 41538, 41720 


VERTEBRATES 
REFER ALSO TO CITATION(S) 41538 


41715 Association of allozymes and temperature in the crested 
blenny Anoplarchus purpurescens. Johnson, M.S. (Univ. of Western 
Australia, Nedlands). Mar. Biol.; 41: No. 2, 147-152(1977). 

The crested blenny Anoplarchus purpurescens occurs interti- 
dally in the Puget Sound area (USA), where it is subjected to 
substantial variation in temperature. A study of a polymorphic 
esterase in A purpurescens has revealed a latitudinal cline and a 
correlation for allelic frequencies with summer water temperature. 
This finding agrees with previous results for a lactate dehydrogenase 
polymorphism in A. purpurescens, suggesting a pervasive genetic 
adaptation to temperature in this species. For each of these enzymes, 
comparisons within and between two species of Anoplarchus indi- 
cate an association between heterozygosity and temporal variability 
of the thermal environment. 


41716 Thermal preferences of mummichog, Fundulus heteroclitus 
L., and banded killifish, F. diaphanus (LeSueur), (Cyprinodontidae) in 
relation to thermal acclimation and salinity. Garside, E.T.; Morrison, 
G.C. (Dalhousie Univ., Halifax, Nova Scotia). Can. J. Zool.; 55: No. 
7, 1190-1199(Jul 1977). 

Frequency distributions corresponding to various levels of 
thermal acclimation from 5 to 35°C were recorded for samples of 
marine mummichog. Fundulus heteroclitus L., and samples of fresh- 
water banded killifish, F. diaphanus (LeSueur), in thermal gradients 
formed in columns of fresh water (greater than 0.5 percent salinity) 
or seawater (32 percent salinity). Mean preferred temperatures com- 
prised roughly parallel but irregularly inflected trends for the two 
series of tests, within each species. In mummichog, preferred tem- 
peratures for corresponding thermal acclimations ranged from 3 to 
6°C higher in tests conducted in seawater. In banded killifish, 
preferred temperatures for corresponding thermal acclimations 
ranged from 5 to 8°C higher in fresh water. Thus, each species 
regularly preferred higher temperatures in salinity which approxi- 
mated that of the typical habitat. The inference to be taken is that the 
unusual salinity for each species places an extraordinary osmoregula- 
tive load which influences the reactions of the fish to the series of 
thermal or other correlated stimuli in the gradient. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 39015 


41717 Environmental quality and the extractive industries: the 
sulfate issue. Sawyer, J.W. Jr. pp 21-34 of Proceedings of the 
Council of Economics. New York; American Inst. of Mining, Metal- 
lurgical, and Petroleum Engineers, Inc. (1977 

From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 

See CONF-770312—P3. 

This paper discusses several aspects of the ‘‘sulfate’’ issue: (i) 
its origins, (ii) the significance of anthropogenic sources, (iii) the 
toxicological and epidemiological evidence, (iv) the associated acid 
rainfall problem and its effects, (v) the problem of visibility reduc- 
tion, (vi) the practicability of stack gas scrubbing, (vii) the benefits 
and costs, (vili) the past and future contributions of mathematical 
modeling, and (ix) the policy problem. It is concluded that while 
there is a strong circumstantial case that something does exist which 
can plausibly be referred to as a sulfate problem, its exact nature 
remains highly obscure. Partly as a result of this, and partly as a 
result of our form of government, it is also concluded that the sulfate 
policy problem must be solved by primarily political means, with 
economists and other scientists furnishing relevant input to the 
political process. 


BIOMEDICAL SCIENCES, APPLIED STUDIES 


CELLS 
REFER ALSO TO CITATION(S) 41440, 41582, 41583 


41718 (PNL—2500(Pt.1), pp 6.6-6.7) Evaluation of the toxic 
effects of heavy metals and chelating agents in VERO cells. Frazier, 
M.E.; Andrews, T.K.; Thompson, B.B.; Wincek, M.A. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

An in vitro assay for determining toxicity of metallic com- 
pounds is described. A relative ranking of metal toxicity in tissue 
culture cells is reported and compared to the toxicity of metallic 
compounds in vivo. The compounds under test at varying concen- 
trations are added to a known number of VERO (monkey kidney) 
cells and the degree of clone (colony) formation relative to control 
cultures is observed. 


41719 Repair of DNA damaged by alkylating carcinogens is 
defective in xeroderma pigmentosum-derived fibroblasts. Goth-Gold- 
stein, R. (Univ. of California, San Francisco). Nature (London); 267: 
No. 5607, 81-82(5 May 1977). 

The human hereditary skin disease xeroderma pigmentosum 
(XP) is characterized by extreme sensitivity to sunlight and a high 
incidence of sunlight-induced skin cancer. These symptoms seem to 
be correlated with a defect in the excision repair of ultraviolet- 
induced dimers. Repair of DNA damage caused by chemical car- 
cinogens belonging to the group of monofunctional alkylating agents 
was thought to be normal in XP cells, however, because after 
treatment with these agents the amounts of repair replication and the 
numbers of chromosome aberrations were similar in normal and XP 
cells. Contrary to this indirect evidence, it is reported here that 
direct measurement of the amounts of two products formed by 
alkylating carcinogens in the DNA and of the rate at which they are 
eliminated indicates that XP cells have a defect in this type of repair 
also. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 39203, 41519, 41732 


41720 (COO—2532-3) Combined toxicity effects of chlorine, am- 
monia, and temperature on marine plankton. Progress report, Novem- 
ber 1976—31 January 1978. Goldman, J.C. (Woods Hole Oceanogra- 
phic Institution, Mass. (USA)). Feb 1978. Contract EY-76-S-02-2532. 
6p. Dep. NTIS, PC A02/MF AO1. 

Studies on the effects of chlorine, chloramines, and tempera- 
ture on marine plankton have been carried out for three years. 
Species studied include marine phytoplankton, lobster larvae (Ho- 
marus americanus), oyster larvae (Crassostrea virginica), cope’ 
(Acartia tonsa), rotifers (Brachionas plicatilis), grass shrimp (Pala- 
monetes pugio) summer flounder larvae (Paralichthys dentatus), 
larval and juvenile killifish (Fundulus heteroclitus), juvenile scup 
(Stenotomus versicolor), and juvenile winter flounder (Pseudopleur- 
onectes americanus). In addition extensive studies on chlorine chem- 
istry in seawater have been carried out. The major conclusions are 
that entrainment effects on permanent plankton such as phytoplank- 
ton, copepods, and rotifers are temporary, that is those organisms 
surviving chlorination and temperature shocks are capable of re- 
newed and unrestricted growth once returned to the receiving 
water. Because chlorine is only applied for short periods daily in 
most power plants, the total population of the above organisms 
actually exposed to chlorine is small and the effects may be hardly 
measurable in receiving waters. However, chlorination effects on 
larval species that spawn intermittently could be catastrophic. In 
addition, there are many unanswered questions regarding the fate of 
chlorine that is dissipated in marine waters. Are the losses real and, if 
so, do they pose a toxicity threat to marine biota. 


41721 (PNL—2500(Pt.1), pp 6.3-6.5) Production and purification 
of siderochromes. Robinson, A.V. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

This project seeks to develop treatments for overexposure to 
toxicants, particularly metallics or organometallics, that humans may 
encounter during energy or fuels research, development and produc- 
tion. Associated with this is identification of the toxic agents, their 
effects, mechanisms of toxicity, development of suitable test models 
and exposure procedures, and use of information from these studies 
in developing and recommending treatment to alleviate or decrease 
potentially toxic effects from both acute and chronic exposures. 


41722 System for sampling and monitoring microscopic organ- 
isms and substances. Au, F.H.F.; Beckert, W.F. (to Energy Research 
and Development Administration). US Patent 3,983,007. 28 Sep 
1976. Filed date 23 Sep 1975. 10p. 
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PAT-APPL-615,962. 

A technique and apparatus used therewith for determining the 
uptake of plutonium and other contaminants by soil microorganisms 
which, in turn, gives a measure of the plutonium and/or other 
contaminants available to the biosphere at that particular time is 
described. A measured quantity of uncontaminated spores of a 
selected mold is added to a moistened sample of the soil to be tested. 
The mixture is allowed to sit a predetermined number of days under 
specified temperature conditions. An agar layer is then applied to the 
top of the sample. After three or more days, when spores of the 
mold growing in the sample have formed, the spores are collected 
by a miniature vacuum collection apparatus operated under prese- 
lected vacuum conditions, which collect only the spores with essen- 
tially no contamination by mycelial fragments or culture medium. 
After collection, the fungal spores are dried and analyzed for the 
plutonium and/or other contaminants. The apparatus is also suitable 
for collection of pollen, small insects, dust and other small particles, 
material from thin-layer chromatography plates, etc. 


PLANTS 
REFER ALSO TO CITATION(S) 38825, 41732 


41723 (TID—28405) Air pollution effects on food quality. 
Annual progress report No. 1. (Department of Energy, Chicago, Ill. 
(USA). Chicago Operations Office). Jan 1978. Contract EE-77S-02- 
4331. 1Sp. Dep. NTIS, PC A02/MF AOl1. 

Preliminary results are reported from a study on the impact of 
acute foliar exposure to ozone on alfalfa foliage and potato tubers. 
Alfalfa plants exposed when seven weeks old to 0.20, 0.30, or 0.35 
ppM ozone for two to three hours showed no detectable effects from 
the lowest concentration and slight to severe necrosis of the foliage 
at the larger concentrations. Potato tuber of two varieties showed 
only very slight effects on number of tubers produced per plant, 
total solids as determined by dry weight, and total glycoalkaloids 
following exposure of plants to 0.20 ppM ozone for 3 hr every 
second week for up to 110 to 130 days. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 39123, 41720 


41724 (PNL—2500(Pt.1), pp 1.7-1.8) Inhibition of bronchocon- 
striction caused by exposure of guinea pigs to sulfuric acid aerosols. 
Loscutoff, S.M. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

The degree of bronchoconstriction in guinea pigs exposed to 
sulfuric acid aerosols was assessed from measurements of pulmonary 
resistance and dynamic pulmonary compliance during exposure. 
Pretreatment of animals with the antihistamine, chlorpheniramine, 
prevented bronchoconstriction usually caused by sulfuric acid aero- 
sol exposure. Parasympathetic blockade with atropine decreased but 
did not eliminate bronchoconstriction. Propanolol, a B-adrenergic 
a did not affect and may have potentiated the response to 

2 4- 


41725 Effect of petroleum hydrocarbons on reproduction of an 
estuarine planktonic copepod in laboratory cultures. Berdugo, V.; 
Harris, R.P.; O'Hara, S.C. (Marine Biological Assoc. of the United 
Kingdom, Plymouth, Eng.). Mar. Pollut. Bull; 8: No. 6, 138- 
143(1977). 

The effect of short-term exposure to high concentration 
(mgl~') of water soluble fraction of aromatic heating oil on subse- 
quent egg production by the estuarine copepod Eurytemora affinis 
has been studied in laboratory cultures to investigate possibly suble- 
thal biological effects following exposure to hydrocarbon under an 
oil spill. Significant reduction in subsequent length of life, total 
number of eggs produced, mean brood size, and rate of egg produc- 
tion was observed. Exposure to naphthalene alone at 1 mgl™' for 24 
h produced a significant effect on total fecundity of the females. 
Ingestion rates were significantly lower when measured in the 
presence of the water soluble fraction, and also naphthalene alone at 
mgl~' concentrations. Exposure to low-levels (10 and 50 pgl~') of 
*C-naphthalene alone over a period of ten days produced no 
significant effect on feeding or reproduction despite the high concen- 
trations of hydrocarbon accumulated during this period. The results 
are discussed in relation to previous work on the fate of hydrocar- 
bons in planktonic copepods, using 'C-1l-naphthalene as a model 
compound. 


VERTEBRATES 


REFER ALSO TO CITATION(S) 39016, 39123, 39198, 39199, 
39200, 39201, 39202, 41216, 41597, 41732, 41734, 41735 
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41726 (PNL—2500(Pt.1), pp 3.61-3.63) Toxicology of sodium. 
Zwicker, G.M.; Allen, M.D. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

A system has been developed for controlled, whole-body 
exposure of rodents to sodium aerosols of varied concentration and 
chemical composition. Preliminary nose-only exposures of rats to an 
aerosol concentration of 65 yg/l produced no clinical signs or 
pathological damage. Exposures conducted in rats at 1000 g/l and 
2000 yg/! for 40 min had a severe corrosive effect on nasal turbin- 
ates, and at 2000 g/l, the larynx was similarly affected. 


41727 (PNL—2500(Pt.1), pp 3.65-3.69) Biological effects of in- 
haled cigarette smoke in beagle dogs. Stuart, B.O.; Palmer, R.F.; 
Filipy, R.E.; Dagle, G.E. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

A group of twenty dogs has received up to 7 yr of daily 
cigarette smoking (10 cigarettes per day, 5 days per week), using 
realistic methods of oral inhalation and nose-plus-mouth exhalation. 
Three dogs that received 20 cigarettes per day over 9 mo developed 
respiratory tract lesions, including pleural thickening, alveolar septal 
fibrosis, vesicular emphysema, and chronic bronchitis, more rapidly 
than dogs receiving 10 cigarettes per day. 


41728 (PNL—2500(Pt.1), pp 6.1-6.2) Late effects of acid inhala- 
tion. Ballou, J.E.; Gies, R.A.; Dagle, G.E.; Burton, F.G.; Moss, O.R. 
Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Studies with nitric acid aerosols have not confirmed earlier 
findings of bone tumor induction with this agent in rats. Neither 
bone tumors nor lung tumors have been observed during a 375- to 
650-day period following exposure to nitric, sulfuric, or hydrochlo- 
ric acid aerosols. 


41729 (PNL—2500(Pt.1), pp 1.11-1.13) Hematologic effects of 
chronic lead and cadmium ingestion in iron-deficient rats. Ragan, H.A. 
Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Neither lead nor cadmium markedly altered the hematologic 
effects of iron deficiency in male rats; in the slower-growing female 
rats, lead tended to exacerbate the hematologic effects of the iron- 
deficient diet. 


41730 (PNL—2500(Pt.1), pp 1.15-1.17) Toxicity of inhaled cad- 
mium oxide. Hadley, J.G.; Sanders, C.L.; Conklin, A.; Adee, R.R. 
Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Metal oxides produced during the combustion of fossil fuels 
constitute a potential hazard to man. The purpose of this project is to 
determine the role of pulmonary cells in influencing the fate of 
inhaled metal oxides and the acute and chronic toxicity of inhaled 
metal oxides in the lungs of rodents. Pretreatment of rats with S-2-[3- 
aminopropylaminoethyl phosphoroxthioic acid hydrate (WR2721) 
was found to protect partially against the edematogenic effects of 
inhaled cadmium oxide. Using transmission electron microscopy, 
disruption of Type I epithelial cells was shown to be the probable 
cause for the increased permeability of lung tissue following cadmi- 
um inhalation. 


41731 (PNL—2500(Pt.1), pp 1.21-1.24) Distribution of inhaled 
lead nitrate in pregnant rats. Hackett, P.L.; Hess, J.O.; Sikov, M.R.; 
Cannon, W.C.; Blanton, E.F.; Herring, J.O.; Case, A.C. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Lead distribution in maternal tissue and fetoplacental units 
was studied at various stages of gestation following inhalation expo- 
sure of rats to two levels of lead nitrate with *!°Pb tracer. Maternal 
deposition and distribution were dose-dependent. Lead nitrate was 
rapidly absorbed and transferred to major organ systems and to the 
fetoplacental unit where deposition depended on the stage of gesta- 
tion. 


MAN 
REFER ALSO TO CITATION(S) 38803, 41457, 41721, 41749 


41732 (ORNL/EIS—86) Reviews of the environmental effects of 
pollutants. II. Benzidine. Shriner, C.R.; Drury, J.S.; Hammons, A.S.; 
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Towill, L.E.; Lewis, E.B.; Opresko, D.M. (Oak Ridge National 
Lab., Tenn. (USA)). May 1978. Contract W-7405-ENG-26. 157p. 
(EPA—600/1-78-024). Dep. NTIS, PC A08/MF AOI. 

This report is a review of the scientific literature on the 
biological and environmental effects of benzidine. Included in the 
review are a general summary and a comprehensive discussion of the 
following topics as related to benzidine and specific benzidine com- 
pounds: physical and chemical properties; occurrence; synthesis and 
use; analytical methodology; biological aspects in microorganisms, 
plants, wild and domestic animals, and humans; distribution, mobil- 
ity, and persistence in the environment; assessment of present and 
potential health and environmental hazards; and review of standards 
and governmental regulations. 200 references. 


41733 (ORNL/TIRC—77/5) Asbestos: a perspective. I. An 
overview. II. An annotated literature collection, 1960—1974. III. A 
literature compilation, 1974—1977. Huff, J.E.; Hammons, A:S.; 
Dinger, C.Y.; Kline, B.W.; Whitfield, B.L.; Black, S.A. (Toxicology 
Information Response Center, Oak Ridge, Tenn. (USA)). Mar 1978. 
Contract W-7405-ENG-26. 218p. NTIS, PC E13/MF A011. 
Although the general population is widely exposed to asbes- 
tos, both by inhalation and ingestion, the hazards of chronic, envi- 
ronmental exposure have not been determined. Reasons conflict but 
are attributed in part to a paucity of information on human dose 
response, effects of asbestos ingestion, ambient concentrations and 
distribution of asbestos in the environment, the environmental cy- 
cling of asbestos, and related biological interactions including trans- 
mission through foodchains. As distilled from the world’s asbestos 
literature, conclusions representing a majority opinion on the patho- 
logical effects of asbestos on man are summarized. (38 references.) 


41734 (PNL—2500(Pt.1), pp 1.1-1.4) Biological effects of chron- 
ic inhalation of coal mine dust and/or diesel engine exhaust in rodents. 
Stuart, B.O.; Palmer, R.F.; Filipy, R.E. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Rats were exposed daily to inhaled high-CWP bituminous 
coal mine dust (6 mg/m®* and 14 mg/m‘), separately, or combined 
with unscrubbed exhaust from a diesel engine operated under load- 
rpm cycling to determine whether there will be increased risk of 
long-term pulmonary disease from the proposed use of diesel engines 
in coal mining operation. The goal of this research is to determine 
the biological behavior and effects of inhaled coal mine air contami- 
nants, with particular emphasis on developing pathology related to 
the chronic respiratory disease known in man as coal workers’ 
pneumoconiosis (CWP). This study will show whether or not there 
is likely to be an increased risk of chronic respiratory disease 
(including pneumoconiosis, fibrosis, bronchitis, and emphysema) 
from the proposed use of diesel engines in coal mines. Histopatholo- 
gical examination of the lungs of six rats per group after 4 mo of 
daily exposures showed aggregations of particulate-bearing macro- 
phages, with very slight emphysema and focal epithelial hyperplasia 
associated with the particulate accumulations. After 8 mo of daily 
exposures there were more extensive foci of accumulations of soot or 
coal dust particulates, with more advanced vesicular emphysema, 
beginning interstitial fibrosis, and proliferation of bronchiolar epithe- 
lium. These changes were more pronounced in animals exposed to 
diesel exhausts. 


41735 (PNL—2500(Pt.1), pp 1.5-1.6) Pulmonary disease models 
in the guinea pig: asthma, bronchitis, and emphysema. Loscutoff, 
S.M.; Zwicker, G.M. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Guinea pigs were developed as animal models for asthma and 
emphysema by sensitization to horseradish peroxidase and intratra- 
chael instillation of elastase. These models will be used in future 
studies to determine methods for protecting sensitive animals from 
sulfuric acid aerosol exposures. Humans with lung diseases are 
known to be more sensitive to high levels of sulfur pollutants than 
normal individuals. The purpose of these experiments was to devel- 
Op guinea pigs as models for asthma, bronchitis, and emphysema, 
with characteristics similar to those of the human diseases. Means of 
protecting these sensitized animals from exposures to sulfur pollut- 
ants can then be evaluated. The guinea pig was chosen because of its 
greater sensitivity to sulfur pollutants, compared with other experi- 
mental animals. 


41736 Short term tests for carcinogenicity. Purchase, I.F.H.; 
Ashby, J.; Styles, J.A.; Longstaff, E.; Anderson, D.; Lefevre, P.A.; 
Westwood, F.R. (ICI Ltd., Cheshire, Eng.). Ann. Occup. Hyg.; 20: 
No. 3, 293-295(Dec 1977). 

in recent years many laboratories have been developing rela- 
tively rapid and inexpensive tests which are aimed at identifying 
carcinogenic chemicals. We were faced with the problem of decid- 
ing which of the many tests available would provide us with a _seful 
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method of discriminating between carcinogens and non-carcinogens. 
We, therefore, studied the performance of several tests. Six tests 
were selected after examination of the literature and preliminary 
laboratory work. From the available data on animal carcinogenicity, 
58 carcinogens and 62 non-carcinogens were selected and these 120 
organic chemicals were submitted to each of the six tests. The 
scientists carrying out the tests did so without knowledge of the 
chemicals’ carcinogenicity. The two tests which performed most 
accurately were the cell transformation test (developed in this labo- 
ratory by Dr. J. A. Styles) and the reverse mutation test using strains 
of Salmonella typhimurium (Ames’ test, Ames et al., 1975) both of 
which detected more than 90 percent of the carcinogens and non- 
carcinogens correctly. The sebaceous gland suppression tests (Bock 
and Mund, 1958), the degranulation test (Williams and Rabin, 1971), 
the subcutaneous implant test (developed in this laboratory by Dr. E. 
Longstaff) and the terazolium reduction test (Iverson and Evensen, 
1962) were less accurate. 


41737 Occupational cancer. Lauwerys, R. Cah. Med. Trav.; 12: 
No. 4, 293-309(Dec 1975). (In French). 

Some 50 to 90 percent of human cancers are due to the action 
of chemical agents. The first part of this article is devoted to the 
action of substances whose carcinogenicity in man has been proved, 
giving their TLVs (arsenic, hexavalent chromium asbestos; unsubsti- 
tuted aromatic hydrocarbons; polycyclic hydrocarbons (3,4-benzo- 
pyrene, 3-methylcholanthrene, benzanthracene, 5-methylchrysene, 
etc.), aromatic amines, alkylating agents). The second part is devoted 
to other substances whose carcinogenicity is not yet conclusively 
demonstrated on account of insufficient epidemiological information: 
beryllium, cadmium, cobalt, lead salts; CCl, and CHCls, aromatic 
nitro derivatives, azo amines, other alkylating agents (derivatives of 
ethylenimine and propylenimine, lactones, dimethyl sulfate, etc.), 
hydrazine and derivatives, certain pesticides (aramite, organochlor- 
ine pesticides, aminotriazole, etc.). Comparison of bibliographical 
data referred to in the article with the list of carcinogens in the 
Belgian Royal Order of Oct. 3, 1973 (General regulations for the 
protection of labor). 


41738 Biological criteria for exposure to selected industrial toxic 
chemicals, with reference to the Royal Order of 10 April 1974. 
Lauwerys, R. Cah. Med. Trav.; 12: No. 4, 257-291(Dec 1975). (In 
French). 

General considerations on the biological surveillance of 
workers exposed to various chemical substances and conditions for 
the validity of the biological parameters involved, followed by a 
review of the biological tests for: aromatic hydrocarbons (benzene, 
toluene and xylene, mesitylene, styrene); halogenated hydrocarbons 
(trichloroethylene and others); dimethylamides; alcohols; glycols; 
phenols and their derivatives; amino and nitro derivatives; organo- 
phosphorus pesticides, etc. and carbamates; arsenic, beryllium, cad- 
mium, chromium, cyanides and aliphatic nitriles, carbon disulfide, 
inorganic tin, fluorine, hydrazine, manganese, inorganic mercury, 
alkylmercury derivatives, CO, nickel carbonyl, inorganic lead (eval- 
uation of exposure to lead and its biological effects), tetraethyllead, 
selenium, thallium, vanadium. Table of biological tests and proposed 
TLVs. This article appeared in English in Scandinavian Journal of 
Work, Environment and Health, Helsinki, Finland, Sep. 1975, Vol. 
1, No. 2, p. 139-172 (CIS 76-157). 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 39016 


41739 (BPA-BIO—77-1) Electrical and biological effects of 
transmission lines: a review. Lee, J.M. Jr.; Bracken, T.D.; Capon, 
A.S.; Sarkinen, S.H.; Ihle, G.M.; Perry, D.E.; Eyler, T.R. (Bonne- 
ville Power Administration, Portland, Oreg. (USA)). Jun 1977. 67p. 
Dep. NTIS, PC A05/MF AO1. 

This booklet describes the electrical effects of ac and dc 
transmission lines and reviews the state-of-the-art knowledge on the 
possible biologial effects of such lines. Electrical effects are defined 
as those resulting from electric and magnetic fields and corona. The 
fields can induce currents and voltages in plants and animals. Corona 
produces audible noise, electromagnetic interference, and small 
amounts of oxidants (e.g. ozone). The possible biologic effects of 
these electrical parameters and practices used to mitigate adverse 
effects are described. Field effects on cardiac pacemakers, fences, 


irrigation equipment, and flammable materials are considered. 100 
references. 


41740 (HCP/T1830—03) Biological effects of high strength elec- 
tric fields on small laboratory animals. Annual report, April 1977— 
March 1978. (Battelle Pacific Northwest Labs., Richland, Wash. 
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(USA)). Apr 1978. Contract EY-76-C-06-1830. 213p. Dep. NTIS, PC 
A10/MF AOl1. 

Progress is reported on studies of the biological effects on 
mice and rats of exposure to 60-Hz electric fields. Results are 
reported on the effects of 30-day and 60-day exposures to 100 kV/m, 
60-Hz electric fields on hematologic values, blood chemistry, and 
organ weights. With the possible exception of elevated blood platelet 
counts following 60-day exposures, there were no pathological 
changes observed in either mice or rats. 


41741 (PB—273188) Analysis of radar exposure in the San Fran- 
cisco area. Tell, R.A. (Environmental Protection Agency, Washing- 
ton, D.C. (USA). Office of Radiation Programs). Mar 1977. 18p. 
(ORP/EAD—77/3). NTIS PC A02/MF AOl1. 

The report provides an analysis of ambient microwave field 
intensities produced by radar equipment in the San Francisco area. 
The original data on which the report is based is contained in a 
report prepared by the Institute for Telecommunication Sciences 
(ITS), Department of Commerce, Boulder, Colorado. System char- 
acteristics were taken into account to determine actual field power 
densities illuminating the ITS monitoring antennas. The purpose of 
this analysis was to determine the extent of ambient exposure which 
may be attributed to radar installations in metropolitan areas. Radar 
exposure at the Palo Alto site was .0027 mw/sq m and at the Bernal 
Heights site .0011 mw/sq m for the top 10 contributing radars at 
each location. These values are generally equal to or lower than 
commonly existing radio-frequency fields from signals in the broad- 
cast service on the basis of past EPA measurements. 


41742 (PNL—2500(Pt.1), pp 4.1-4.2) Exposure of primary and 
established cell lines to magnetic fields. Andrews, T.K.; Frazier, 
M.E.; Thompson, B.B. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Experiments were initiated to replicate and, if possible, quan- 
titate the reported effect of magnetic fields on cultured cells. Since 
the WI38 and L929 cells previously employed are less than ideal 
choices for use in quantitative studies of this nature, three additional 
cell lines were used to help in evaluating the potential effects of 
magnetic fields on cultured cells. 


41743 (PNL—2500(Pt.1), pp 4.3-4.4) Response of artificial mem- 
branes and gels to magnetic fields. Kalkwarf, D.R.; Langford, J.C. 
Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Gelation temperatures of aqueous 1.4% agarose solutions 
were found to increase linearly with applied magnetic field, from 
37.4 +-0.2°C at 0 tesla to 38.8 +-0.2°C at 1 tesla. Gels formed in a 
1-tesla field were also found to be 10% more permeable to DNA 
than were control gels. The effect was attributed to magnetically 
induced alignment of agarose chains in the liquid state prior to 
gelation. No change in the permeability of phospholipid-bilayer 
= to fluoride ions was found even at magnetic fields of 1 
tesla. 


41744 (PNL—2500(Pt.1), pp 2.1-2.3) Mutagenic effects of static 
electric fields. Hungate, F.P. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

This project was initiated to examine the possibility that 
electric fields induce changes in the genetic mechanism of cells. The 
project is initially directed toward evaluation of genetic changes 
induced by DC fields, then moves to a similar evaluation of effects 
from dc fields. Data for mutation frequencies were obtained in 
several bacterial strains and in the fruit fly, Drosophila. 


41745 (PNL—2634) Compilation and assessment of microwave 
bioeffects. AO-02-01/EA81028. Final report: a selective review of the 
literature on biological effects of microwaves in relation to the Satel- 
lite Power System. Justesen, D.R.; Ragan, H.A.; Rogers, L.E.; Guy, 
A.W.; Hjeresen, D.L.; Hinds, W.T. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). May 1978. Contract EY-76-C-06- 
1830. 91p. Dep. NTIS, PC A0S/MF AO1. 

The literature on the biological effects of microwaves is 
reviewed with regard to the following: cardiovascular responses; 
cataracts; gonad response; genetics; teratology; hematology; immu- 
nology; endocrinology; nervous system; ethology; ecology;lethality; 
and dosimetry. Appendices are included on biophysical aspects of 
microwave radiation and a glossary of biophysical terms. A bibliog- 
raphy of more than 100 references is presented. (HLW) 


41746 Fluence response study of lethality and mutagenicity of 
white, black, and blue fluorescent light, sunlamp, and sunlight irradia- 
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tion in Chinese hamster ovary cells. Hsie, A.W.; Li, A.P.; Machanoff, 
R. (Oak Ridge National Lab., TN). Mutat. Res.; 45: 333-342(1977). 

Under a set of defined experimental conditions, the fluence 
response of Chinese hamster ovary (CHO) cells to various light 
sources was studied by measuring single-cell survival and mutation 
to 6-thioguanine (TG) resistance. Fluorescent white, black, and blue 
lights were sightly lethal and mutagenic. Sunlamp light was highly 
lethal and mutagenic, exhibiting these biological effects within 15 sec 
of exposure under conditions recommended by the manufacturer for 
human use. Lethal and mutagenic effects were observed after 5 min 
of sunlight exposure; ag varied with hourly and daily vari- 
ations in solar radiation. Sunlight-induced TG-resistant variants pos- 
sessed less than 5 percent of parental cellular hypoxanthine—guanine 
phosphoribosyl transferase (HGPRT) enzyme activity, suggesting 
that the mutation induction occurs at this locus. The cell survival 
and mutation-induction curves generated by exposure of cells to 
both sunlamp and sunlight were simiar to those obtained by the use 
of a standard far-uv lamp. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 41635, 41651, 41739 


41747 (PB—273392) Report of state and local radiological health 
programs. Annual report for fiscal year 1976. Miller, L.A. (Bureau of 
Radiological Health, Rockville, Md. (USA)). Aug 1977. 52p. (FDA/ 
a 163; DHEW/PUB/FDA—77/8034). NTIS PC A04/MF 
AOl. 

The report is the sixteenth of a series based on data collected 
during fiscal year reviews of 53 state and local radiological health 
programs. The resources and activities of state and local radiological 
health programs are presented and summarized from data collected 
as of June 30, 1976. Summary data are included for fiscal years 1974 
through 1976. Resources include data on personnel, funds, and 
equipment. The program activity areas are basic planning and ad- 
ministration, x-ray survey and control environmental surveillance, 
radioactive materials, nonionizing radiation, and other radiological 
health activities. 


41748 Maximal stress test performance while wearing a self- 
contained breathing apparatus. Raven, P.B.; Davis, T.O.; Shafer, 
C.L.; Linnebur, A.C. (Inst. for Aerobics Research, Dallas). J. Occup. 
Med.; 19: No. 12, 802-806(Dec 1977). 

Fifteen adult male volunteers (mean age = 31.0 years; eight 
non-smokers and seven smokers) carried out a Bruce protocol maxi- 
mal treadmill stress test under four separate conditions. These four 
conditions were (1) without Scott Air Pak (SAP) respirator; (2) with 
SAP respirator apparatus but not wearing face mask; (3) with SAP 
apparatus, wearing face mask in “demand” breathing mode; and (4) 
with SAP respirator apparatus, wearing face mask in “pressure- 
demand” breathing mode. The data indicate that the overriding 
factor in the approximately 20% decrement in work performance 
during conditions 2, 3, and 4 was related to the weight of the SAP 
respirator (15.8 kg), P < 0.05. Only during condition 3 did eight of 
15 subjects report lack of air as one reason for termination. Condi- 
tions 3 and 4 resulted in a significant decrease in T/sub Fore/ 
(2.5°C) and was primarily related to the decreased T/sub insp/ 
which reached a maximum decrement of 9.7°C. Under all conditions 
the smokers’ work time was significantly less than nonsmokers, P < 
0.05. 


41749 Blood and urine tests in lead workers: first report. Nishii, 
M.; Komoike, Y.; Horiguchi, S. Sumitomo Sangyo Eisei; 11: 68- 
86(Apr 1975). (In Japanese). 

Urine and blood tests were made at a lead refinery in 275 
workers exposed to lead and zinc fume. Urinary 5-aminolaevulinic 
acid (ALA) concentrations ranged from zero to 13 ug/ml in 125 
workers and erythrocyte ALA dehydratase activity was 0.44 +- 
0.23 4M/h/ml RBC. It appears that workers engaged in sintering 
and smelting have a significantly higher absorption of lead than 
workers at other workposts such as blast furnace and rectification 
tower. Improvement of the work environment and careful health 
og are therefore recommended for these categories of 
workers. 


41750 Determination of phenol in the urine of workers exposed to 
benzene. Radojicic, B. Arh. Hig. Rada Toksikol.; 26: No. 3, 209- 
212(1975). (In Serbo-Croatian). 

Results of a comparative study in a rubber-shoe factory are 
presented. After determination of benzene at the workplaces, the 
concentration of phenol was determined in the urine of 316 workers 
exposed to benzene and 100 non-exposed controls. The correlation 
between the benzene concentration in the air and the amount of 
urinary phenol was very close (coefficient r = 0.78), which led the 
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author to recommend the monitoring of phenol in urine as a test of 
benzene exposure. 


GEOSCIENCES 


REFER ALSO TO CITATION(S) 39855 


GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 38838, 38839, 39255, 39347, 
39941, 41506 


41751 (NP—23130) Trichlorofluoromethane in ground water: a 
possible indicator of ground-water age. Hayes, J.M.; Thompson, G.M. 
(Indiana Univ., Bloomington (USA)). Jan 1977. 28p. Univ., Bloo- 
mington. 

Trichlorofluoromethane, an entirely man-made material, has 
become a detectable component of the atmosphere. Because of its 
unique atmospheric history, the presence of CClsF in ground water 
is potentially significant in terms of ground-water age. The age 
relationship stems from the fact that precipitation, exposed to CClsF 
in the atmosphere, will pick up an amount that is proportional to the 
atmospheric CClsF concentration. If a portion of this water infil- 
trates into the subsurface to become ground water, it can be differen- 
tiated from older ground water (that infiltrated prior to the build-up 
of CClsF in the atmosphere) on the basis of its CCLsF content. In 
order to evaluate the temporal significance of CClsF in ground 
water, preliminary investigations were conducted in three areas 
where the hydrology was well understood and where tritium mea- 
surements had been made in the past. They were the Wharton tract 
of southern New Jersey, Hot Springs National Park in Hot Springs, 
Arkansas, and the Edwards aquifer of south central Texas. Good 
agreement was observed between the CClsF data and the known 
hydrology. All CClsF measurements were made in the field with a 
portable gas chromatograph especially designed and built for this 
purpose. 


41752 (NP—23160) Fault control of subsidence, Houston-Galves- 
ton area, Texas. Kreitler, C.W. (Texas Univ., Austin (USA). Bureau 
of Economic Geology). 1976. 19p. Univ., Austin. 

Land subsidence increases the area in the Texas Coastal Zone 
which will be inundated by marine waters from hurricane flooding. 
Storm surge from a Carla-sized hurricane in 1976 would flood at 
least 25 square miles more land than Hurricane Carla did in 1961. 
Land subsidence in Harris and Galveston Couunties results primarily 
from ground-water production. The two-county area is interlaced 
with active surface faults with topographic escarpments and surface 
faults with no topographic escarpments that control drainage pat- 
terns and create subtle photographic linear patterns. Ground-water 
production activates these faults by differential compaction of the 
aquifer. The faults appear to be partial hydrologic barriers that 
compartmentalize land subsidence into several individual basins. 


41753 (Y/OWI/SUB—7219/1) Geological investigation of shaft 
mine in Devonian limestone in Kansas City, Missouri and other 
potentially dry excavated subsurface space in part of the Forest City 
Basin. Goebel, E.D. (Union Carbide Corp., Oak Ridge, Tenn. 
(USA). Office of Waste Isolation). Oct 1977. Contract W-7405- 
ENG-26. 75p. Dep. NTIS, PC A04/MF AO1. 

A high quality limestone is currently being mined from a deep 
shaft mine (1072 feet) in Middle Devonian rocks (Callaway) within 
the city limits of Kansas City, Missouri. About 15 acres of essentially 
dry space (room and pillar) with up to 14-foot ceilings have been 
developed. There are few natural joints observable in the rock 
within the mine. Some of these are periodically damp. More than 
80% of the mine is dry. Saltwater from aquifers (Pennsylvanian) cut 
by the shaft accumulates behind the shaft at the pump station at 850 
feet and at the bottom of the shaft (Devonian-Ordovician rocks). As 
long as the pumps lift the water to the surface, the mine can be kept 
relatively dry. Grouting of the aquifer’s rocks in the shaft may seal 
off that source of water. The Burlington limestone of the Mississippi- 
an System is potentially mineable on the property now developed. 
The Burlington limestone, the Middle Devonian limestone, and the 
Kimmswick (Middle Ordovician) limestone are all potentially minea- 
ble by shaft mining in the northern part of Greater Kansas City and 
northward into the Forest City Basin. 


41754 Subduction of the Kula Ridge at the Aleutian ee 
DeLong, S.E. (State Univ. of New York, Albany); Fox, P 
McDowell, F.W. Geol. Soc. Am., Bull.; 89: No. 1, 83-95(Jan S18} 
A simple model of the probable topographic and thermal 
consequences of subducting an oceanic spreading center at an island 
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arc predicts three geologic effects: shoaling and subaerial emergence 
of the crest of the arc; decrease or cessation of subduction-related 
magmatism; and regional low-grade thermal metamorphism (AT 
approximately equal to 100 to 300°C) of the arc rocks. All three of 
these phenomena are recorded in the geology of the Aleutian 
Islands, and the following sequence of events is indicated: (1) dim- 
inution of magmatism on approach of the Kula Ridge in middle 
Eocene times (approximately equal to 45 m.y. ago), marked by a 
conformable transition from volcanic-rich to volcanic-poor early- 
series rocks; (2) shoaling and emergence of the crest of the Aleutian 
arc in late Eocene to Oligocene time, marked by a deep- to shallow- 
marine transition in sedimentation and then an arc-wide unconfor- 
mity above the early series and its probable “submarine equivalent,” 
the now-dissected Aleutian crestal platform; (3) subduction of the 
Kula Ridge and greenschist metamorphism of the early-series rocks 
at about 30 to 35 m.y. ago, inferred from K-Ar ages; (4) subsidence 
of the arc down the south flank of the Kula Ridge in middle 
Oligocene to Miocene time, as the Pacific plate was subducted; and 
(5) abrupt resumption of arc magmatism 15 m.y. ago. This history of 
events is consistent with the timing of plate motions in the North 
Pacific and suggests that there has been essentially continuous un- 
derthrusting at the Aleutian Trench since at least 45 to 50 m.y. ago, 
with subduction of 900 to 1,000 km of ocean floor since 30 to 35 m.y. 
ago. 


41755 Moisture and solute transport in porous media, Wheeler, 
M.L. (Los Alamos Scientific Lab., NM). pp 8-18 of Actinides in the 
environment. Friedman, A.M. (ed.). Washington, DC; American 
Chemical Society (1976). 

From Symposium on environmental behavior of actinides; 
New York, NY, USA (1 Apr 1976). 

See CONF-7604126—. 

The following topics are discussed: interactions of porous 
geologic media with the water and solutes which effect the rate and 
direction of transport; nature of granular materials; occurrence of 
water in granular materials; soil moisture potential; soil moisture 
characteristics; moisture flow; and solute transport. (HLW) 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 40969 


41756 (UCID—17776) LLL/DOR seismic conservatism of oper- 
ating plants project. Interm report on Task II.1.3: soil-structure inter- 
action. Deconvolution of the June 7, 1975, Ferndale Earthquake at the 
Humboldt Bay Power Plant. Maslenikov, O.R.; Smith, P.D. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 28 Mar 
1978. Contract W-7405-ENG-48. 43p. Dep. NTIS, PC A03/MF 
AOl. 

The Ferndale Earthquake of June 7, 1975, provided a unique 
opportunity to study the accuracy of seismic soil-structure interac- 
tion methods used in the nuclear industry because, other than this 
event, there have been no cases of significant earthquakes for which 
moderate motions of nuclear plants have been recorded. Future 
studies are planned which will evaluate the soil-structure interaction 
methodology further, using increasingly complex methods as re- 
quired. The first step in this task was to perform deconvolution and 
soil-structure interaction analyses for the effects of the Ferndale 
earthquake at the Humboldt Bay Power Plant site. The deconvolu- 
tion analyses of bedrock motions performed are compared as well as 
additional studies on analytical sensitivity. 


41757 (UCRL—52159) Evaluation of methods for seismic - 
sis of nuclear fuel reprocessing and fabrication facilities, Arthur, D.F.; 

Dong, R.G.; Murray, R.C.; Nelson, T.A.; Smith, P.D.; Wight, L. H. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 21 
Feb 1978. Contract W-7405-ENG-48. 108p. Dep. NTIS, PC A06/ 
MF AOl. 

Methods of seismic analysis for critical structures and equip- 
ment in nuclear fuel reprocessing plants (NFRPs) and mixed oxide 
fuel fabrication plants (MOFFPs) are evaluated. The purpose of this 
series of reports is to provide the NRC with a technical basis for 
assessing seismic analysis methods and for writing regulatory guides 
in which methods ensuring the safe design of nuclear fuel cycle 
facilities are recommended. The present report evaluates methods of 
analyzing buried pipes and wells, sloshing effects in large pools, 


earth dams, multiply supported equipment, pile foundations, and soil- 
structure interactions. 


41758 Search for seismic forerunners to earthquakes in central 
California. Wesson, R.L.; Robinson, R.; Bufe, C.G.; Ellsworth, 
W.L.; Pfluke, J.H.; Steppe, J.A.; Seekins, L.C. (Geological Survey, 
Menlo Park, CA). Tectonophysics; 42: No. 2/4, 111- 12600 Oct 1977). 
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From Symposium on forerunners of earthquakes; Tashkent, 
USSR (1974). 

The relatively high seismicity of the San Andreas fault zone 
in central California provides an excellent opportunity to search for 
seismic forerunners to moderate earthquakes. Analysis of seismic 
traveltime and earthquake location data has resulted in the identifica- 
tion of two possible seismic forerunners. The first is a period of 
apparently late (0.3 sec) P-wave arrival times lasting several weeks 
preceding one earthquake of magnitude 5.0. The rays for these travel 
paths passed through—or very close to—the aftersock volume of the 
subsequent earthquake. The sources for these P-arrival time data 
were earthquakes in the distance range 20 to 70 km. Uncertainties in 
the influence of small changes in the hypocenters of the source 
earthquakes and in the identification of small P-arrivals raise the 
possibility that the apparently delayed arrivals are not the result of a 
decrease in P-velocity. The second possible precursor is an apparent 
increase in the average depth of earthquakes preceding two moder- 
ate earthquakes. This change might be only apparent, caused by a 
location bias introduced by a decrease in P-wave velocity, but 
numerical modeling for realistic possible changes in velocity sug- 
gests that the observed effect is more likely a true migration of 
earthquakes. To carry out this work—involving the manipulation of 
several thousand earthquake hypocenters and several hundred thou- 
sand readings of arrival time—a system of data storage was designed 
and manipulation programs for a large digital computer have been 
executed. This system allows, for example, the automatic selection of 
earthquakes from a specific region, the extraction of all the observed 
arrival times for these events, and their relocation under a chosen set 
of assumptions. 


41759 Long- and short-term earthquake prediction in Kamchatka. 
Fedotov, S.A.; Sobolev, G.A.; Boldyrev, S.A.; Gusev, A.A.; Kon- 
dratenko, A.M.; Potapova, O.V.; Slavina, L.B.; Theophylaktov, 
V.D.; Khramov, A.A.; Shirokov, V.A. (Inst. of Volcanology, Petro- 
pavlovsk-Kamchatsky, USSR). Tectonophysics; 37: No. 4, 305-321(2 
Feb 1977). 

From Symposium on earthquake forerunners searching; Tash- 
kent, USSR (26 May 1974). 

This paper presents the results of long- and short-term earth- 
quake prediction obtained during 1971 to 1974. They can be summa- 
rized as follows: The map of long-term prediction for the Kurile- 
Kamchatka zone compiled in 1965 is in good agreement (in four of 
four possible cases) with recorded seismicity. The results obtained 


allow us to —- that the areas for which the log (E/sub p//E/ 


sub s/) of small earthquakes is low may be the areas of future large 
earthquakes. Prediction of active periods for the Kamchatka earth- 
quakes with M 2 7 was made on the basis of studying rhe correla- 
tion of seismicity with the lunar tide with a 18.6-year period. A 
possibility has been found for using the phenomenon of “induced 
foreshocks” for earthquake prediction, i.ec., when a large remote 
earthquake induces small preceding events in the zone of preparation 
of a large earthquake. The following three methods were used for 
operative short-term prediction of the time and place of future 
earthquakes with M = 5.5 (1) use of specific electrotelluric field 
anomalies, from 5 to 20 days in duration, which are recorded by a 
specially designed network of stations; (2) method of V/sub p/V/ 
sub s/ anomalies. The anomalously high and low V/sub p//V/sub s/ 
values for a seismic station point to the possibility of large earth- 
quakes near the latter; and (3) the earthquake statistics method 
described by Fedotov et al. in 1972. Short-term seismic prediction is 
being made twice a week in two versions: Forecast I (for the whole 
of Kamchatka) and Forecast II (for each of six overlapping segments 
of the Kamchatka seismic zone). This paper discussed the results of 
successful testing of short-term earthquake prediction during two 
years. During the “alarm” periods the probability of large earth- 
quakes is double the average. 


41760 Direct measurement of long-term stress variations in rock. 
Swolfs, H.S.; Brechtel, C.E. (Terra Tek, Inc., Salt Lake City). pp 
4C5.1-4C5.3 of Energy resources and excavation technology. Wang, 
F.D.; Clark, G.B. (eds.). Golden, CO; Colorado School of Mines 
(1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

A promising new approach has been developed by which 
changes in rock stress can be measured directly. The measurement of 
stress change depends on the reaction of a slender cell to the 
transient variations of rock stress about the cell. The change in 
pressure in the cell becomes equivalent to the change in rock stress 
in the direction perpendicular to the cell if the length-to-thickness 
ratio is very large and the compressibility contrast between the 
liquid and rock is very small. A stress meter, satisfying these condi- 
tions, has been operational for two years in a granitic stock near Salt 
Lake City, Utah. The performance of the buried device is adequate 
to detect earthtide signals of the order of 10° N/m? and premonitory 
to rock bursts and earthquakes. 
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41761 Improved numerical dissipation for time integration algo- 
rithms in structural dynamics. Hilber, H.M.; Hughes, T.J.R.; Taylor, 
R.L. (Univ. of California, Berkeley). Int. J. Earthquake Eng. Struct. 
Dyn.; 5: No. 3, 283-292(1977). 

A new family of unconditionally stable one-step methods for 
the direct integration of the equations of structural dynamics is 
introduced and is shown to possess improved algorithmic damping 
properties which can be continuously controlled. The new methods 
are compared with members of the Newmark family, and the Hou- 
bolt and Wilson methods. 


41762 Tectonics and maximum magnitudes of earthquakes. Boris- 
soff, B.A.; Reisner, G.I.; Sholpo, V.N. (Inst. of Physics of the Earth, 
Moscow). Tectonophysics; 33: No. 1/2, 167-185(Jul 1976). 

From Symposium on forerunners of earthquakes; Tashkent, 
USSR (1974). 

Maximum magnitude of earthquakes (M/sub max/) expected 
in any distinct area is considered a consequence of both the tectonic 
features and the properties of the medium. An experimental problem 
was solved for the Caucasus where relationships were established 
between M/sub max/ and a complex of geological conditions for the 
“standard” areas well known both geologically and seismologically. 
The solution is a formula connecting M/sub max/ values with 
contributions of ten tectonic parameters expressed in terms of non- 
linear, monotonously increasing functions of a.nounts or rates of 
corresponding geological properties and processes. A map of calcu- 
lated values of M/sub max/ based on the solution was compiled for 
the Caucasus as a result of spreading the relationships established 
from the standard areas over the entire region. Prognostic values of 
M/sub max/ were calculated and a similar map was also constructed 
for the Carpathian region. The detailed pattern of these maps and 
good coincidence of the calculated values of M/sub max/ with 
registered magnitudes of earthquakes in the Carpathian region make 
it possible to regard the method presented in the paper as a possibil- 
ity for constructing a geological basis of seismic zoning. 


41763 Analyzing the effectiveness of the system computer-special 

processor in the treatment of seismic information. Alferov, V.V.; 
Gil bershtein, P.G.; Kaplan, S.A.; Yunerman, L.Sh. Razved. Geofi: iz. 
No. 70, 3-10(1976). ‘dn Russian). 

The effectiveness of using a special processor in realizing the 
calculation of an algorithm is examined. The decrease in time of 
solving the problem is used as an estimate of the effectiveness. 
Specific features are formulated both for the initial seismic data and 
also for the algorithms used in the treatment of the data. 3 figures. 


41764 Strong-motion observation of water-induced earthquakes at 
Hsinfengkiang reservoir in China. Hsu, T.H.; Lo, H.H.; Ho, T.H. 
Eng. Geol. (Amsterdam); 10: 315-330(1976). 

The case history and the research work in regard to the 
water-induced earthquakes at Hsinfengkiang reservoir, 160 km. 
northeast of Canton, have been reported elsewhere. The installation 
of strong-motion seismograph system at the dam site is a component 
part of the comprehensive scientific program for studying the water- 
induced earthquakes at this place. The system was in operation after 
the occurrence of the main shock (Ms = 6.1) in 1962. Since 1966, a 
number of accelerograms have been obtained, for the aftershocks, on 
exposed bedrock in the dam site and at different positions on the dam 
proper, providing useful data for studying the characteristics and the 
effects of water-induced earthquakes. This paper, as a supplement to 
the previous report, gives a presentation of such data with prelimi- 
nary analysis. 


41765 Field-seismic investigation of the August 1975 Oroville, 
California, earthquake sequence. Ryall, A.; Peppin, W.A.; Van- 
wormer, J.D. (Univ. of Nevada, Reno). Eng. Geol. (Amsterdam); 10: 
353-369(1976). 

Several thousand aftershocks of the August 1, 1975, Oroville, 
California, earthquake (M/sub L/ = 5.7) were recorded by an 8- 
station field-seismic network. Focal coordinates of 104 of these 
events were fitted by least-squares to a plane striking NO7°W and 
dipping 59°W; the strike (but not the dip) of this plane is in good 
agreement with that (NO9°W) obtained from a fault-plane solution 
for a large foreshock 8 sec before the main shock, and it agrees fairly 
well with the trend (N15°W) of structural lineaments in the vicinity 
of Lake Oroville. The surface trace of the plane of foci passes 
through the Oroville Dam, as well as through surface cracking 12 
km south of the dam. The main shock occurred 7 years after the 
filling of Lake Oroville, but only a month after the most rapid filling 
since 1968. The rate of aftershock occurrence during the first month 
decayed approximately as 1/t. Event duration was measured for 
more than 2,000 aftershocks during August and September; average 
log-duration, taken over samples of 100 events, decreased gradually 
during this period. Close-in spectra obtained from strong-motion 
recordings of several of the larger aftershocks have corner frequen- 
cies that are quite high compared to other western U.S. earthquakes 
of similar magnitude. The Oroville earthquakes had several features 
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in common with another Sierra Nevada earthquake sequence, near 
Truckee, California, in September, 1966. 


41766 Mechanism of the reservoir impounding earthquakes at 
Hsinfengkiang and a preliminary endeavour to discuss their cause. 
Wang, M.Y.; Yang. M.Y.; Hu, Y.L.; Li, T.C.; Chen, Y.T.; Chin, Y.; 
Feng, J. Eng. Geol. (Amsterdam); 10: 331-351(1976). 

After the filling up of the Hsinfengkiang Reservoir, Kwang- 
tung Province, seismicity was greaty increased. The majority of 
earthquakes occurred in the deep water gorge close to the dam, 
concentrated within a northwest belt. They are usually of shallow 
focal depths. A strong earthquake with magnitude 6.1 took place on 
March 19, 1962, about two and a half years since the impounding of 
the reservoir. According to the results of analysis of data from 
geodetic leveling and the spectra of seismic waves, the fault param- 
eters of the main shock were determined. The fault plane solutions of 
150 small earthquakes, occurring within a period of 18 months 
before and after the main shock were determined from the ampli- 
tudes of the first motion of P wave. The directions of the earthquake 
generating stress of about 2000 small earthquakes were obtained by 
smoothing the first motion patterns. Displacement field and stress 
field in the rock bodies underneath the reservoir caused by the 
loading of the reservoir water were calculated. Variations of the 
velocity ratio of the P and S waves prior to the main shock and 
several strong aftershocks were analyzed. In consideration of the 
seismicity as well as the geological background, we endeavor to 
discuss the cause of reservoir impounding earthquakes at Hsinfeng- 
kiang. We have the opinion that the penetration of water along 
fissures becomes the most important cause of the main shock of 
March 19, 1962, at Hsinfeugkiang. 


VOLCANOLOGY 


41767 Thermal models of arcs and ridges: a source-span-sink 
model, Lubimova, E.A.; Nikitina, V.N. (Inst. of Physics of the Earth, 
Moscow). Tectonophysics; 45: No. 4, 341-362(3 Mar 1978). 

A theory of two-dimensional geothermic problems is elabo- 
rated by the active temperature function at the vertical contact of 
two horizontally layered media. The approach offered before for 
oceanic ridges is extended to the case of continental margins and the 
upper part of a descending slab, i.e., sink’, in island-arc areas. It is 
assumed that the plate motion in the oceanic area exists; in a 
descending area it is directed downward but remains zero on a 
continental side. Mathematically it symbolizes a ‘’source-span-sink”’ 
thermal model. Numerical parameters are given for a theoretical 
thermal model of the heat-flow profile across the Kuril island arc, 
from the trench through Iturup Island, Sakhalin Island and the 
Tatarian Trough. 


41768 Vulkanicheskie zony srednego Priamur’ya. (Volcanic zones 
of central Priamur’ya). Sakhno, V.G. Novosibirsk, USSR; 
Izdatel’stvo Nauka Sibirskoe Otdelenie (1976). 99p. 

A presentation is made of the results of investigating the late 
Mesozoic volcanic complex formations of the Far East. A number of 
igneous zones are isolated by differences in structural arrangement 
and in volcanic character. A detailed description is given of Mesozo- 
ic igneous strata, their formation, and the petrographic, petrochemi- 
cal and geochemical composition of the igneous magmas. At the 
boundaries of the igneous zones a number of effusive complexes are 
isolated that are combined into two formatons—an andesite and a 
liparitic. A look is taken at the character of the volcanization as a 
function of the structural arrangement of igneous zones and forma- 
tion of the base stratum. On the basis of an analysis of mineral 
associations of disseminated rocks of late Mesozoic effusive magmas 
and their composition, a number of series are isolated, the propaga- 
tion of which depends on the petrochemical details of the igneous 
strata and the structural conditions. A hypothesis is advanced about 
the different genesis of the magmas, especially, the acid magmas in 
these zones. The connection of volcanism with mineralization is 
considered. 


GEOPHYSICAL SURVEY METHODS 


REFER ALSO TO CITATION(S) 38836, 39073, 39235, 39236, 
39237, 39238, 39252, 39889 


41769 Development of a microseismic borehole probe for moni- 
toring the stability of geologic structures. Hardy, H.R. Jr.; Comeau, 
J.W.; Kim, R.Y. (Pennsylvania State Univ., University Park). pp 
3A5.1-3A5.7 of Energy resources and excavation technology. Wang, 
om G.B. (eds.). Golden, CO; Colorado School of Mines 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

A borehole probe for use in monitoring microseismic activity 
associated with a variety of geomechanics field projects has recently 
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been developed. It was designed for mounting in a BX borehole and 
may be used in underground or surface applications. The probe 
consists of a brass body containing an expandible central section 
inside of which is mounted a microseismic transducer (accelerometer 
or velocity gage). In use the probe is inserted into a suitable 
borehole, positioned to the desired location, and pressurized. The 
application of this pressure, supplied by a nitrogen gas supply, 
expands the centre section of the probe effectively locking the 
transducer to the surface of the borehole. The main application of 
the probe to date has been in vertical boreholes, drilled from surface, 
over the structure to be monitored. It has been used with great 
success in boreholes up to 300 feet deep (often containing water), 
and over extended periods of time. The design and development of 
the probe is described along with a brief discussion of its application 
in a number of field projects associated with coal mines and under- 
ground gas storage reservoir stability. 


41770 (GJBX—12(78), pp 51-58) Geological applications of 
remote sensing from space. Henderson, F.B. III. (Geosat Committee, 
Inc., San Francisco). Feb 1978. 

From Symposium on NURE uranium geology; Grand Junc- 
tion, CO, USA (7 Dec 1977). 

In 1977 NURE uranium geology symposium. 


41771 (PB—274119) Calculation of standard transient and fre- 
quency sounding curves for a horizontal wire source of arbitrary 
length. Final report. Kauahikaua, J.; Anderson, W.L. ayy 
Survey, Denver, Colo. (USA)). 1977. 63p. (USGS/GD—77/007). 
NTIS PC A04/MF AO1. 

A Honeywell Multics Fortran 4 program is described for 
numerically computing all Cartesian components of both electric and 
magnetic fields about a grounded horizontal electric dipole, a finite 
wire source of arbitrary length, or an infinite wire for the quasistatic 
case over an isotropic horizontally stratified earth. Closed form 
expressions and rapid numerical methods have been developed to 
compute the fields about the finite-length grounded wire. The fields 
may be computed as functions of time or frequency. The program 
listing, documentation, and some example terminal sessions are in- 
cluded. 


41772 Practical airborne EM (AEM) interpretation using a 
sphere model. Lodha, G.S.; West, G.F. (Univ. of Toronto). Geophys- 
ics; 41: No. 6A, 1157-1169(Dec 1976). 

From 44. annual international SEG meeting; Dallas, TX, 
USA (13 Nov 1974). 

The most popular model for quantitative interpretation of 
airborne EM data is the conductive half-plane. This is a good shape 
for representing many long-strike conductors, but a different model 
is needed for interpreting localized anomalies. A conductive sphere 
is an obvious choice. Although the mathematical solution has been 
available for decades, no sets of type curves or interpretation dia- 
grams for this simple model and actual EM prospecting system are 
yet available in the open literature. Response profiles for an airborne 
EM system of "double dipole” type (coil axes in the direction of 
flight) were computed from the mathematical solution using all 
necessary terms of the series. The anomaly profiles are of simple 
shape and it has been found that the profile half-width has a constant 
relationship with the depth to the center of the sphere. The profile 
half-widths along with the in-phase and rature anomaly ampli- 
tudes allow a direct interpretation of dat. radius, and conductivity 
of the sphere. Where the sphere is also permeable, interpretation of 
the accompanying magnetic survey profile can allow this extra 
parameter to be taken into account. Finally, sample AEM profiles 
from the New Insco deposit are interpreted. True depth as obtained 
from drilling lies between the depth interpreted by two extreme 
models, viz., a sphere and a half-plane. 


41773 Field test of the magnetometric resistivity (MMR) method, 
Edwards, R.N.; Howell, E.C. (Univ. of Toronto). Geophysics; 41: 
No. 6A, 1170-1183(Dec 1976). 

The electrical prospecting method, known as the Magnetome- 
tric Resistivity (MMR) method, is based on the measurement of the 
low level (about 100 milligamma), low-frequency (1-5 Hz) magnetic 
fields associated with noninductive current flow in the ground. The 
horizontal component of the magnetic field is measured along pro- 
files which are at right angles to a baseline joining two widely 
separated current electrodes. The field test was conducted on a 
plateau in the western cordillera, where the topography is character- 
ized by steep hills, bold ridges, gullies and narrow canyons. A s' 
faulted contact between basement rocks of differing resistivity is 
exposed on one flank of the plateau, beneath over 500 m of Tertiary 
volcanics and sediments. The object of the test was to determine if 
the basement contact could be mapped by the MMR method, 
working entirely on top of the plateau. The plan position of the 
contact could be inferred approximately from measurements at the 
outcrop. The object was achieved with a minimum of data process- 
ing. Using a theoretical model which resembles a thick, outcropping 
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vertical dike of infinite vertical extent, the contrast in resistivity 
across the contact is estimated. A further model, that of an exponen- 
tial “alpha” center, is also fitted to the data in an effort to pin-point 
an anomalous region which may have unusually high conductivity. 


41774 Earth conductivity determinations employing a single su- 
perconducting coil. Morrison, H.F. (Univ. of California, Berkeley); 
Dolan, W.; Dey, A. Geophysics; 41: No. 6A, 1184-1206(Dec 1976). 

From 43. annual international SEG meeting; Mexico City, 
Mexico (23 Oct 1975). 

A low-frequency airborne electromagnetic prospecting 
method was developed which exploits the inherent low resistance of 
a superconducting coil. Changes in the input resistance of this coil 
are monitored in the presence of the conducting earth. The response 
of the system, the change in the input resistance, is proportional to 
the quadrature secondary magnetic field at the transmitter, although 
unlike two-coil systems, the response does not decrease with increas- 
ing frequency. This research demonstrated that superconducting 
wires, large scale nonmetallic cryostats, the requisite measurement 
circuitry, and an appropriate data acquisition system are realizable in 
a practical flight configuration. The unicoil presents the following 
significant aivantages in electromagnetic prospecting: (1) The mea- 
surement sensitivity is not limited by the relative coil motion experi- 
enced by two-coil systems. (2) Ample field strength may be supplied 
to override ambient noise. (3) Optimum frequencies for specific 
geologic sections are easily implemented in the range of 10 to 2000 
Hz. (4) Maps of ground conductivity may be obtained because 
precise thermal stability is maintained and the measurement, there- 
fore, is absolute. (5) The point source observation minimizes analytic 
complexity. (6) The combination of the foregoing features with 
multiple frequency operation, yields a system of potentially high 
sensitivity and unprecedented depth of exploration. The unicoil 
system also ses some disadvantages. An operational complex- 
ity results from the cryogenic procedures required in the field, and 
the heavy sensor requires a large helicopter. 


41775 Statistical evaluation of electrical sounding methods. Part 
I. Experiment design. Glenn, W.E.; Ward, S.H. (Univ. of Utah, Salt 
Lake City). Geophysics; 41: No. 6A, 1207-1221(Dec 1976). 

Traditional experiment design techniques, widely applied to 
both linear and nonlinear problems in many scientific fields, is 
applicable to the design of exploration geophysical surveys. The 
design technique is formulated using the mathematics of the general- 
ized inverse and its construction via eigenvalue decomposition. The 
design technique is demonstrated by the designing of electromagnet- 
ic sounding surveys for a horizontal loop source. The experiment is 
designed whereby it is determined (1) which one of the electromag- 
netic field quantities, vertical and horizontal magnetic field ampli- 
tudes or phases, and polarization ellipse quantities, tilt angle, and 
ellipticity, and (2) which set of transmitter and receiver separations 
and transmitter frequencies, best resolve the conductivities and 
thicknesses of a given layered earth model. Model resolution is 
sensitive to the data error. As an example, for different assumed data 
errors, a model is best resolved in one instance by the phase of the 
two components of the magnetic field, while in another instance it is 
best resolved by tilt angle and ellipticity measurements. The best 
designs are obtained using field measurements made at several trans- 
mitter frequencies and at two or more transmitter and receiver 
separations. The functional relationship between the earth model 
parameters and the magnetic field quantities is nonlinear. The effect 
of this nonlinearity on the statistics applied in the method of experi- 
ment design has been reported in the literature and is reexamined 
here. Based on Beale’s measure of nonlinearity, the models studied 
here exhibit adequate linearity to permit use of the linear statistics 
for experiment design. A study of the eigenvectors and information 
density matrix provide insight to model parameter correlations and 
measurement correlations which can be exploited for improving the 
design of an experiment. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 38902, 38909, 39159, 39348, 
39897, 41494 


41776 (Y/OWI/SUB—77/22303/2) Structural analysis of salt 
cavities formed by solution mining: Il. Time-dependent behavior of 
progressively-mined cavities of different shapes under arbitrary initial 
stress fields. Fossum, A.F. (RE/SPEC, Inc., Rapid City, S.Dak. 
(USA)). 1 Aug 1977. Contract W-7405-ENG-26. 48p. Dep. NTIS, 
PC A03/MF AOl1. 

Objectives are to demonstrate that the stress state and flow 
around a cavity are sensitive to details of the excavation process and 
to the prevailing initial in situ stress state, and to compare the stress 
and displacement results for cavities of different shapes. A numerical 
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algorithm is chosen which will allow for the simultaneous construc- 
tion and creep of a cavity. The self-equilibrating initial stress field is 
chosen to represent the in situ stresses. A number of examples 
involving cavities of different shapes are presented which illustrate 
the importance of the excavation simulation on the azimuthal stress 
distribution around the cavity and the influence of the tectonic 
stresses on creep behavior. 25 figures. 


41777 Pressure solution experiments on quartz sand. De Boer, 
R.B.; Nagtegaal, P.J.C.; Duyvis, E.M. (Koninklijke/Shell Exploratie 
en Produktie Lab., Rijswijk, The Netherlands). Geochim. Cosmo- 
chim. Acta; 41: No. 2, 257-264(Feb 1977). 

Results are reported of long-term pressure-solution experi- 
ments that were initiated by the late E. M. Duyvis. A sample 
consisting mainly of quartz sand was compacted under a load 
difference between lithostatic and hydrostatic pressure which was 
increased at a rate of 6.7 atm/day up to a maximum of 710 atm, 
during which a temperature of 340°C and a pore pressure of 160 atm 
were maintained. Thin sections cut from the compacted sample were 
compared with similar sections from natural quartz sands. The 
interior of the laboratory sample showed a distinct similarity with 
pressolved sand found in a Venezuelan Tertiary sandstone buried at 
4000 m (Lake Maracaibo, Block III). At the edges of the laboratory 
sample we observed in some places amorphous silica instead of 
quartz overgrowth. The formation of this unstable mineral indicates 
that a high supersaturation must have existed in the pores. The 
inhibition of the quartz formation in these places is possibly due to 
the presence of iron corx:tamination originating from the steel pres- 
sure cell. To investigate the influence of temperature on the compac- 
tion process, a series of experiments were carried out in which pure 
quartz samples were subjected to loading at lower temperatures than 
above, the load being increased at a rate of 7 atm/day up to a 
maximum of 500 atm. These experiments revealed that when samples 
have undergone some consolidation the presence of water is essential 
for continuation of the compaction process. The results of the 
compaction tests emphasize the importance of the pressure-solution 
process, which markedly influences both compaction rate and for- 
mation strength and thus the porosity of the formation. 


41778 Dynamic flow and fracture of rock in pure shear. Lipkin, 
J. (Sandia Labs., Albuquerque, NM); Grady, D.E.; Campbell, J.D. 
pp 3B2.1-3B2.7 of Energy resources and excavation technology. 
Wang, F.D.; Clark, G.B. (eds.). Golden, CO; Colorado School of 
Mines (1977). 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, CO, USA (22 Jun 1977). 

See CONF-770628—P1. 

Thin walled tubular samples of Westerly granite and Solenho- 
fen limestone are loaded at strain rates between 10? and 10° s~' using 
a torsional split Hopkinson bar ap atus. The sample dimensions are 
such that stress equilibrium is achieved within 10 ys after the start of 
loading. The dynamic stress strain curves that were obtained under 
these conditions are characterized by an initial, nearly linear, region 
followed by a non-linear region in which the work hardening rate is 
first high but gradually reduces to zero. In general, a period of 
constant shear stress, during which the material is deforming at the 
applied strain rate, is observed prior to failure. This failure stress 
level is found to be strongly rate dependent; both materials appear to 
have an approximately linear relation between shear stress at failure 
and log shear strain rate over the strain rate range investigated. A 
model for the rate dependent flow and failure of rock in this strain 
rate regime is discussed in connection with these new results. 


41779 Yosemite experiments: HF propagation through rock. 
Lytle, R.J.; Lager, D.L. (Univ. of California, Livermore). Radio Sci.; 
11: No. 4, 245-252(Apr 1976). 

A variety of continuous wave, swept frequency, and pulse 
transmission experiments were conducted in and around the 
Wawona Tunnel at Yosemite National Park. The experiments were 
performed to obtain data on the HF electrical properties of large 
volumes of rock. The experiments involved the propagation of 
electromagnetic waves through more than 300 m (1000 ft) of granite. 
In situ bulk conductivities of 2-5 x 10-* mho/m and relative dielec- 
tric constants of 5-7 were measured in the 3-50 MHz band. Experi- 
mental errors in these values are estimated to be less than +-9% and 
+-10%, respectively. 


GEOCHEMISTRY 
REFER ALSO TO CITATION(S) 39131, 39255 


41780 Fate of metals in the oceans. Turekian, K.K. (Yale Univ., 
New Haven). Geochim. Cosmochim. Acta; 1-6(1977). 

A theory is given to explain the lack of variation in the 
concentration of trace metals in the oceans. It is proposed that the 
transfer of materials to the oceans is constrained by the removal of 
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reactive elements onto particles. Much of this material accumulates, 
at least at the present time, in coastal repositories. What does escape, 
except for elements totally forming strong anionic complexes like 
uranium and molybdenum, is in the form of particles. The particles 
range from active organic particles on land and sea to flocculating 
metal organic colloids at the river ocean boundary, to freshly 
precipitated manganese and iron oxides throughout the aqueous 
system. These scrubbing agents deposit their material burdens on the 
accumulating sediments. (MFB) 


41781 Uranium content in mountain brown soils of khanlar 
region. Kerimova, D.N. (Azerbajdzhanskij Sel’skokhozyajstvennyj 
Inst., Baku (USSR)). Dokl. Akad. Nauk Azerb. SSR; 32: No. 6, 51- 
53(Jun 1976). (In Russian). 

Specimens from five sections of mountain brown grounds 
have been studied. Determination of uranium content in the speci- 
mens has been carried out by the luminescence method (sensitivity n 
x 10~*), ZrOCl. being used as a carrier. The uranium content in the 
specimens studied is found to be within the range 1.0 x 10~* - 2.5 x 
10-* %, i.e. it is not much greater that one clark (n x 10°*%). 
Investigations indicate that the uranium content in mountain brown 
grounds of the Khanlar district does not exceed one clark and is 
closely connected with their mechanical composition, medium reac- 
tion and content of organic substance. No regularity can be observed 
in uranium distribution across the ground section in the similar 
grounds studied. 


OCEANOGRAPHY 
REFER ALSO TO CITATION(S) 41780 


41782 (SRO—902-7(Vol.1)) Onslow Bay physical/dynamical ex- 
periments, summer 1976, Pietrafesa, L.J.; D'Amato, R.; Gabriel, C.,; 
Sawyer, R.J. Jr.; Brooks, D.A.; Blankinship, P. (North Carolina 
State Univ., Raleigh (USA). Center for Marine and Coastal Studies). 
Feb 1978. Contract EY-76-S-09-0902. 95p. Dep. NTIS, PC A05/MF 
AOl. 

Methods used for measurements of water current velocity, 
temperature gradients, pressure gradients, and sea level in the vicini- 
ty of Onslow Bay, North Carolina are discussed. Some data obtained 
during the summer of 1976 are included. 


41783 (SRO—902-7(Vol.2)) Onslow Bay physical/dynamical ex- 
periments, summer, 1976. Volume II. Data products. Pietrafesa, L.J.; 
D'Amato, R.; Gabriel, C.; Sawyer, R.J. Jr.; Brooks, D.A.; Blankin- 
ship, P. (North Carolina State Univ., Raleigh (USA). Center for 
Marine and Coastal Studies). Feb 1978. Contract EY-76-S-02-0902. 
471p. Dep. NTIS, PC A20/MF AO1. 

Data from measurements of water current velocity, tempera- 
ture, and pressure at various depths of the South Atlantic continental 
shelf and sea level in the vicinity of Onslow Bay, North Carolina 
during the summer of 1976 are presented graphically. 


41784 (ORNL-tr—4622) Pollution of the ocean. Schuetzler, A. 
Translated by S.D. Blalock Jr. from Wiss. Fortschr.; 20: 306- 
310(1970). 12p. Dep. NTIS, PC A02/MF AO1. 

Sources of chemical and radioactive contaminants of seawater 
are reviewed. The suitability of an ocean region for deposition of 
waste is characterized on the basis of hydrographic relations and 
stages of depth (greater than 1500 m and greater than 3000 m). 
Along with this the waste material must be classified according to 
characteristics like amount, physical and chemical properties, and 
destructive effects. At present legal regulations are missing for the 
discharge of industrial and community wastes into the ocean, except 
for the territorial water of individual states. Even in the territorial 
waters of various states the legal situation is different. With few 
exceptions, in which an official permit must be obtained to dump 
waste products into the sea, the amount and type of material dis- 
charged into the ocean is predominantly unknown, which amplifies 
the danger of irreparable pollution of the ocean. It is necessary to 
elaborate the basis for an international convention binding on all 
nations. There is a lack of international understandings for control- 
ling pollution through industrial and community waste products, 
because up to now the harmfulness of the various types of wastes 
have not been evaluated satisfactorily. 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


REFER ALSO TO CITATION(S) 41956 


PHYSICS RESEARCH 


STARS 


41785 Regions of magnetic support of a plasma around a black 
hole. Damour, T.; Hanni, R.S.; Ruffini, R.; Wilson, J.R. (Joseph 
Henry Laboratories, Princeton University, Princeton, New Jersey 
08540). Phys. Rev., D; 17: No. 6, 1518-1523(15 Mar 1978). 

We establish necessary conditions for the trapping of charged 
particles by an electromagnetic field in the magnetosphere of a black 
hole. Three regions are defined according to the relative importance 
of electric and magnetic fields. Idealized models are used to illustrate 
the application of these criteria. 


41786 Double-mode Cepheid period ratios from linear and nonlin- 
ear theory. Cox, A.N.; Hodson, S.W.; King, D.S. (Theoretical Divi- 
sion, University of California, Los Alamos Scientific Laboratory). 
Astrophys. J.; 220: No. 3, 996-1000(15 Mar 1978). 

In order to learn whether the periods of equilibrium stellar 
models, determined from linear nonadiabatic theory, are applicable 
to real stars, a nonlinear hydrodynamic claculation near its limit 
cycle has been analyzed for its periods. The model considered, with 
mass of 6.0 M/sub sun/, T/sub e/=5888 K, and 2820L/sub sun/, 
and the composition X=0.602, Z=0.044, is slowly switching its 
pulsation mode from the fundamental (6.03 d) to the first overtone 
(4.39 d). Therefore the ratios of periods can be obtained at two 
epochs with differing mode-amplitude ratios and nonlinear coupling 
between the two principal modes. The first overtone to fundamental 
period ratio is found to agree with the linear theory value regardless 
of the stage of mode-switching. It is concluded that the period ratios 
from linear theory are applicable to real radially finite-amplitude 
pulsating stars. 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


41787 Supernova radio pulse searches and possible improvements 
in sensitivity. Meikle, W.P.S.; Colgate, S.A. (Department of Natural 
Philosophy, University of Glasgow). Astrophys. J.; 220: No. 3, 1076- 
1086(15 Mar 1978). 

A successful search for radio pulses from extragalactic super- 
novae could result in measurement of the intergalactic ion density, 
direct measurement of the intergalactic ion density, direct measure- 
ment of the deceleration parameter go, improved supernova statis- 
tics, and early detection of supernovae that would give more infor- 
mation about their early evolution and also improve their usefulness 
as standard candles."’ We discuss sensitivity limitations involved in 
attempts to detect radio pulses from extragalactic supernovae and 
other possible sources, making the assumption that the intergalactic 
plasma density does not exceed the closure density of the universe. 
A study of the effects of interstellar and intergalactic dispersion and 
scattering leads to the suggestion that the sensitivity could be 
improved to a value which would make it possible to detect the 
isotropic release of 5 x 10° ergs in an emission band roughly equal to 
the observing frequency by a supernova 100 Mpc distant. This 
represents a possible thousandfold sensitivity improvement over 
previous searches and could be achieved by using a multiple-beam 
array antenna tomonitor | steradian around the north galactic pole. 
Within this solid angle, and assuming only nighttime observations 
are used, 10 observable Type I supernovae per year should occur out 
to 100 Mpc. Consideration of the pulse spectrum, dispersion, scatter- 
ing, sky noise, and receiver availability suggests an optimum observ- 
ing frequency of 250 MHz and bandwidth greater than 1 MHz. 


SOLAR PHENOMENA 


41788 (AD-A—045405) Overview of solar—terrestrial physics 
phenomena for the retrospective world interval of 20 March—5 May 
1976. Interim report. Shea, M.A. (Air Force Geophysics Lab., Hans- 
com AFB, Mass. (USA)). 28 Sep 1977. 1lp. (AFGL-TR—77-0211). 
NTIS PC A02/MF AOl1. 

A summary of the significant solar—terrestrial events that 
occurred during the Retrospective World Interval of 20 March—5 
May 1976 has been prepared using data available at the present time. 
Although this period occurred at solar minimum, it was an active 
interval: one in which the principal events were associated with solar 
activity in a region at Carrington Longitude approximately 45. (This 
active center was designated McMath Plage 14143 during solar 
rotation 1639 and renumbered McMath Plage 14179 during solar 
rotation 1640). Among the events summarized are the following: (1) 
solar activity during the period 20—23 March 1976 from a region 
behind the eastern limb of the sun; (2) a large geomagnetic storm 
with intense mid-latitude auroral activity on 26 March; (3) moderate 
solar particle intensities at the Earth from 26 through 31 March; and 
(4) a ground-level solar cosmic ray event on 30 April having a very 
hard spectrum. 


41789 (AD-A—045590) Cooperative studies of solar activity and 
chromospheric structure. Final report, 1 October 1975—30 October 
1976. Zirin, H. (California Inst. of Tech., Pasadena (USA)). 7 Dec 
1976. Contract F19628-76-C-0055. 15p. NTIS PC A02/MF AOI. 





4124 ENERGY RESEARCH ABSTRACTS 


Observations were carried out and analyzed on the physics of 
solar flares, active phenomena in quiet regions: such as ephemeral 
active regions, macrospicules and spicules, and coronal holes and the 
chromosphere under coronal holes. 


41790 (AD-A—046276) Solar magneto-atmospheric waves and 
penumbral waves. Final report Sep 74—30 Sep 76. Thomas, J.H.; Nye, 
A.H.; Clark, A. Jr. (Rochester Univ., N.Y. (USA). Dept. of Me- 
chanical and Aerospace Sciences). 22 Dec 1976. Contract F19628- 
75-C-0011. 5ip. NTIS PC A04/MF AO1. 

The linearized theory of magneto-atmospheric waves (involv- 
ing the combined restoring forces due to buoyancy, compressibility, 
and magnetic field) is developed for the case of a horizontal magnet- 
ic field which may vary with height. The convective stability of the 
basic atmosphere is considered, and it is shown that a nonuniform 
horizontal magnetic field may be destabilizing as well as stabilizing. 
It is found that penumbral waves may be identified with magneto- 
atmospheric waves of the plus type that are vertically trapped at 
photospheric levels. Although most of the wave energy is contained 
in the penumbral photosphere and subphotosphere, the maximum 
vertical velocity occurs in the chromosphere where the waves are 
evanescent (and where they are observed in H alpha). An exact 
analytical solution for magneto-atmospheric wave modes is found in 
the case of an isothermal atmosphere permeated by a uniform 
horizontal magnetic field, without making the usual short-wave- 
length approximation. The exact solution mentioned above is also 
used in conjunction with a simple two-layer model of a sunspot 
penumbra to study further the mode of running penumbral waves. 
The lowest plus eigenmode of the model is in good agreement with 
observations of penumbral waves. 


41791 (AD-A—046291) Solar magneto-atmospheric waves. Inter- 
im report. Thomas, J.H.; Nye, A.H.; Clark, A. Jr. (Rochester Univ., 
N.Y. (USA). Dept. of Mechanical and Aerospace Sciences). 17 Nov 
1975. Contract F19628-75-C-0011. 73p. NTIS PC A04/MF AOI. 

The linearized theory of magneto-atmospheric waves (involv- 
ing the combined restoring forces due to buoyancy, compressibility, 
and magnetic field) is developed for the case of a horizontal magnet- 
ic field which may vary with height. The convective stability of the 
basic atmosphere is considered, and it is shown that a nonuniform 
horizontal magnetic field may be destabilizing as well as stabilizing. 
A detailed model of a sunspot penumbra is studied in order to 
identify the mode of running penumbral waves. It is found that 
penumbral waves may be identified with magneto-atmospheric 
waves of the plus type that are vertically trapped at photospheric 
levels. An exact analytical solution for magneto-atmospheric wave 
modes is found in the case of an isothermal atmosphere permeated 
by a uniform horizontal magnetic field, without making the usual 
short-wavelength approximation. This solution is applied to an ideal- 
ized model of the low-corona-chromosphere transition region as a 
model for flare-induced coronal waves. The exact solution men- 
tioned above is also used in conjunction with a simple two-layer 
model of a sunspot ee to study further the mode of running 
penumbral waves. The lowest plus eigenmode of the model is in 
good agreement with observations of penumbral waves. 


GALAXIES 


41792 Elliptical shape of the coma cluster. Schipper, L.; King, 
I.R. (Department of Physics, Berkeley, and Lawrence Berkeley 
Laboratory). Astrophys. J.; 220: No. 3, 798-808(15 Mar 1978). 

The elliptical shape of the Coma cluster is examined quantita- 
tively. The degree of ellipticity is high and depends to some extent 
on the radial distance of the sample from the Coma center as well as 
on the brightness of the sample. The elliptical shape does not appear 
to be caused by rotation; other possible causes are briefly discussed. 


COSMOLOGY 
REFER ALSO TO CITATION(S) 41847 


41793 Limits from primordial nucleosynthesis on the properties 
of massive neutral leptons. Dicus, D.A.; Kolb, E.W.; Teplitz, V.L.; 
Wagoner, R.V. (Center for Particle Theory, University of Texas at 
Austin, Austin, Texas 78712). Phys. Rev., D; 17: No. 6, 1529-1538(15 
Mar 1978). 

If there exist neutral leptons with masses in the range 50 eV 
to 5 GeV, they would have been present in thermal equilibrium in 
the early stages of the hot big bang. In the subsequent evolution of 
the universe, if their lifetime is sufficiently long, their mass dominat- 
ed the energy density of the universe. In this paper we consider the 
effect of their presence on the synthesis of elements in the early 
universe. Of the observed primordial abundances, we find the helium 
abundance to be independent of their existence, but we find the 
deuterium abundance to be sufficiently sensitive to allow bounds to 
be placed on the mass, lifetime, and decay modes of any heavy 
neutrinos. In particular, on the basis of present best estimates of 
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astrophysical parameters, we reduce previous radiative lifetime 
bounds on the order of months to bounds on the order of hours, and 
expand the range of masses for which no radiatively decaying 
massive neutral leptons are allowed to 50 eV to 100 keV. 


41794 Rate of particle production in gravitational fields. 
Zel'dovich, Y.B.; Starobinskii, A.A. (Institute of Applied Mathemat- 
ics, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 
26: No. 5, 252-255(5 Sep 1977). 

The local rate of production of massless particles is calculated 
in a weakly anisotropic homogeneous cosmological model, and also 
in a weak inhomogeneous gravitational field, in which the condition 
q/sup i/q/sub i/> or =0 is satisfied for the wave vectors of the 
nonzero Fourier components in second-order perturbation theory. 
The rate turns out to be proportional to the local values of the 
invariants of the curvature tensor. 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 41788 


MAGNETOSPHERIC PHENOMENA 


41795 Spacecraft-produced neutron fluxes on Skylab. Quist, 
T.C.; Furst, M.; Burnett, D.S. (California Inst. of Tech., Pasadena 
(USA). Div. of Geological Sciences); Baum, J.H. (Martin Marietta 
Corp., Denver, Colo. (USA)); Peacock, C.L. Jr. (National Aeronau- 
tics and Space Administration, Huntsville, Ala. (USA). George C. 
Marshall Space Flight Center); Perry, D.G. (Los Alamos Scientific 
mm N.Mex. (USA)). Space Sci. Instrum.; 3: No. 3, 243-258(Nov 
1977). 

Estimates of neutron fluxes in different energy ranges are 
reported for the Skylab spacecraft. Detectors composed of uranium, 
thorium, and bismuth foils with mica as a fission track recorder, as 
well as boron foils with cellulose acetate as an a-particle recorder, 
were deployed at different positions in the Orbital Workshop. It was 
found that the Skylab neutron flux was dominated by high-energy 
(>1 MeV) contributions and that there was no significant time 
variation in the fluxes. Firm upper limits of 7 - 15 neutrons/cm? sec, 
depending on the detector location in the spacecraft, were estab- 
lished for fluxes above 1 MeV. Below 1 MeV, the neutron fluxes 
were about an order of magnitude lower. The neutrons are interpret- 
ed as originating from the interactions of leakage protons from the 
radiation belt with the spacecraft. These fluxes should provide safe 
limits for estimating background effects in smaller or in interplan- 
etary spacecraft. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


41796 (BNWL-tr—308) Triode rf-sputtering system for film dep- 
osition in the 10~* torr range. Sager, O. Translated from Vak.-Tech.; 
20: No. 8, 225-231(1971). 22p. Dep. NTIS, PC A02/MF AOl. 

Sputtering modules with low-voltage arcs allow a high rate 
sputtering of metals even at a pressure below one micron. In the 
described system the sputtering chambre has the same potential as 
the anode. The plasma arc is conducted to the target by a static 
magnetic field. With an rf-induced negative target voltage it is 
possible to produce dielectric layers because a complete covering of 
the target with sputtered material is impossible. In addition interfer- 
ences of the rf- and the arc-current circuit are prevented. With the 
same system it is possible to produce reactively sputtered dielectric 
layers, e.g., SiOz, AlzOs. 


41797 (ORNL-tr—4532) Collection of abstracts of works on 
atomic and molecular (A + M) data published in the Soviet literature 
over the January—May 1977 period. Abramov, V.A.; Chicherov, 
V.M. (Gosudarstvennyj Komitet po Ispol’'zovaniyu Atomnoj Ehner- 
ii SSSR, Moscow. Inst. Atomnoj Ehnergii). [nd]. Translated by 
-D. Blalock Jr. from pp 1-12 from Russian report, 1977. 8p. Dep. 
NTIS, PC A02/MF AOl1. 

This preprint presents brief abstracts of works on atomic— 
molecular (A + M) data which are of interest for thermonuclear 
research. The abstracts were composed for works published in 
Soviet physical journals as well as in the form of preprints published 
by various scientific centers over the January to May, 1977 period. 
The system of abstracting used somewhat differs from that used 
earlier, and the structure of the first two sections wholly coincides 
with the structure used in the publication of similar collections at 
Oak Ridge. Practically the same structure as previously was used for 
the subsequent sections. 
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BEAMS AND THEIR REACTIONS 


41798 (SAND—78-0701) Electrostatic ion beam scanning 
system. Harper, G.C.; Curtis, W.D. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Apr 1978. Contract EY-76-C-04-0789. 15p. Dep. 
NTIS, PC A02/MF AO1. 

An electrostatic scanning system has been designed and built 
to uniformly implant a 1 cm? sample with a charged particle beam. 
The full angular scan capability for a 2 MeV beam is 0.5 degrees at 6 
kV p-p. The design of the system is extremely simple so it is very 
compact, easy to operate, and has shown very good reliability. 


41799 Free-electron momentum modulation by means of limited 
interaction length with light. Pantell, R.H.; Piestrup, M.A. (Depart- 
ment of Electrical Engineering, Stanford University, Stanford, Cali- 
fornia 94305). Appl. Phys. Lett.; 32: No. 11, 781-783(1 Jun 1978). 

An analysis is performed to determine the energy exchange 
between light and free electrons when the interaction length is 
limited. Restricting the length introduces a momentum uncertainty 
which can be sufficient to allow energy transfer in vacuum if the 
particles are relativistic and the angle between the direction of 
particle motion and light wave vector is small. 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 41911 


41800 Effective core potentials for the cadmium and mercury 
atoms. Basch, H.; Newton, M.D.; Jafri, J.; Moskowitz, J.W.; Topiol, 
S. (Department of Chemistry, Brookhaven National Laboratory, 
Upton, New York 11973). J. Chem. Phys.; 68: No. 9, 4005-4011(1 
May 1978). 

Ab initio effective core potentials have been obtained for the 
cadmium and mercury atoms by the methods of Kahn et al., [J. 
Chem. Phys. 65, 3826 (1976)]. Both two and twelve valence electron 
representations of Cd and Hg were tested for various atom state- 
configurations by comparison with all-electron calculations. The 
generated potentials were used to obtain the equilibrium bond dis- 
tances and molecular binding energies for the dichloride and di- 
methyl compounds of both atoms from single and optimum-double 
configuration self-consistent field calculations. 


41801 Jahn—tTeller effect in the lowest charge transfer state of 
UF. Bernstein, E.R.; Meredith, G.R.; Webb, J.D. (Department of 
Chemistry, Colorado State University, Fort Collins, Colorado 
80523). J. Chem. Phys.; 68: No. 9, 4066-4072(1 May 1978). 

The neat and mixed crystal emission spectra of UF¢ are 
analyzed. It is found that long uniquantal progressions appear in the 
vs (t/sub 2g/) vibration built on the origin, ve (t/sub 2u/), and mv 
(a/sub 1g/). The maximum intensity in all these series falls around 
Ns =2. These data are interpreted as being indicative of a substantial 
molecular Jahn—Teller interaction in the excited charge transfer 
state. Using a modified Franck—Condon analysis for a three-dimen- 
sional vibrational space, it is found that D; ~2.02 and that the 
excited state is distorted along each of three vs coordinates by 
roughly 0.09 A. 


41802 Absorption spectra and excited state relaxation properties 
of lanthanide and actinide halide vapor complexes. I. ErCls(AlCls)/sub 
x/. Carnall, W.T.; Hessler, J.P.; Hoekstra, H.R.; Williams, C.W. 
(Chemistry Division, Argonne National Laboratory, Argonne, IIli- 
nois 60439). J. Chem. Phys.; 68: No. 9, 4304-4309(1 May 1978). 

The absorption spectrum of the vapor complex formed at 
elevated temperatures between ErCls and AlCl; has been measured 
in the region cm™'. The absorption band intensities 
were analyzed using the Judd—Ofelt theory for electric—dipole 
transitions. A good correlation between theory and experiment was 
obtained with the intensity parameters N2=25.8, 2,=2.70, Ng =2.01, 
all x 107° cm? Based on this analysis, the radiative lifetimes of 
several excited states were computed, ard the principal paths for 
radiative relaxation of these states were determined. The relationship 
between the existence of intense hypersensitive bands in the spec- 
trum of the vapor complex and the site symmetry of the Er atoms is 
discussed, as is the possible use of Rydberg and charge transfer states 
for optically pumping the f/sup n/-states. 


COLLISION PHENOMENA 


41803 (AD—433190) Vibrational excitation of N2, CO, and He 
by electron impact. Schulz, G.J. (Westinghouse Electric Corp., Pitts- 
burgh, Pa. (USA)). 1964. 28p. NTIS PC A03/MF AOI1. 

The cross section for vibrational excitation of N2, CO, and He 
by electron impact is measured using a double electrostatic analyzer. 
Electrons are examined after scattering from the molecules at an 
angle of 72 degrees. Both Nz and CO exhibit a small vibrational 
cross section to the first state below 1.7 eV and 1.0 eV, respectively, 
which is attributed to direct excitation by electron impact. Above 
these energies, many vibrational states are excited and the cross 
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section becomes large; it is postulated that the excitation proceeds by 
means of a compound state of N2 and CO. The peak of the cross 
section occurs at 2.3 eV in N2 and 1.75 eV in CO. In hydrogen, the 
cross section to the first vibrational state predominates; the cross 
section to the second vibrational state of Hz is about 14% of the first 
state, at an energy of 3.4 eV. 


41804 (AD—446725) Resonances in the inelastic cross section of 
helium. Schulz, G.J.; Philbrick, J.W. (Westinghouse Research Labs., 
Pittsburgh, Pa. (USA)). 12 Aug 1964. 5p. NTIS PC A02/MF AOl1. 

This paper presents experimental evidence for structure in the 
inelastic cross section in helium which is interpreted in terms of 
compound states above the lowest electronically excited state. A 
study of the inelastically scattered electrons at an angle of 72 deg 
shows that structure in the 2-3S cross section exists for electron 
energies around 21 eV and 22.4 eV. It was suggested that the shape 
of the 2-3S excitation function is consistent with the existence of a 
compound state in the vicinity of the threshold of the 2-3S state. The 
existence of such compound states may be detected either in elastic 
or in inelastic scattering, or possibly in both channels. The classifica- 
tion of the state is 1s(2s). This paper reports the results of a search 
for similar resonances in the inelastic excitation of helium. (Author) 


41805 (AD—465166) Charge transfer between atomic hydrogen 
and N* and O*, Stebbings, R.F.; Fite, W.L.; Hummer, D.G. (Gener- 
al Atomic Co., San Diego, Calif. (USA)). 3 Jun 1960. llp. (GA— 
1406). NTIS PC A02/MF AOI. 

The cross sections for charge transfer in collisions between 
atomic hydrogen and singly charged atomic ions of nitrogen and 
oxygen have been measured within the energy range from 400 to 
10,000 eV, by using modulated-beam techniques. The results are 
compared with recent calculations. 


41806 (COO— 1265-190, pp 138-145) Projectile charge depen- 
dence of L-subshell ionization cross section ratios for heavy elements. 
Li, T.K.; Clark, D.L.; Greenlees, G.W. Dec 1977. 

In Annual report 1977. 

L-subshell ionization cross section ratios were measured for 
uranium bombarded with protons, alpha particles, carbon ions, and 
oxygen ions in the range 0.5 to 6.0 MeV/amu. These results are 
compared with predictions of the PWBA, SCA, and BEA. The 
predictions of the three models are similar, but all are different from 
the experimental results. Cross section ratios are also shown for '*O 
on Bi, Au, and Ta; deviations of theory from experimental results are 
similar to those above. 5 figures. (RWR) 


41807 (COO— 1265-190, pp 146-151) L-subshell ionization cross 
sections for uranium by charged particle bombardment. Li, T.K.; 
Clark, D.L.; Greenlees, G.W. Dec 1977. 

In Annual report 1977. 

Ionization cross sections of the L1, L2, and L3 subshells of U 
bombarded by 'H, ‘He, 'C, and '*O are shown and compared with 
predictions of nonrelativistic PWBA calculations. Experimental x- 
ray ratios for specific transitions from different higher shells to the 
same L subshells are compared with theoretical predictions based on 
single ionization in uranium. Importance of multiple ionization is 
discussed. 4 figures. (RWR) 


41808 Quantum mechanical reactive scattering via exchange ker- 
nels: Application to the collinear H-+Hb2 reaction. Garrett, B.C.; 
Miller, W.H. (Department of Chemistry and Materials and Molecu- 
lar Research Division, Lawrence Berkeley Laboratory, University 
of California, Berkeley, California 94720). J. Chem. Phys.; 68: No. 9, 
4051-4055(1 May 1978). 

A formulation of quantum mechanical reactive scattering 
given by Miller is applied to the collinear H+He reaction. The 
approach is the direct analog to the Hartree—Fock method of 
electronic structure theory, and it obviates the need for specialized 
(e.g., “natural” collision) coordinates. The rearrangement process 
takes place via an explicit exchange interaction (cf. electron ex- 
change in Hartree—Fock theory), and closed channels are incorpo- 
rated via a square-integrable set of correlation functions. Agreement 
with results obtained by others using other methods is excellent, 
showing this approach to quantum mechanical reactive scattering to 
be a viable one. 


41809 Electron transfer in collisions of doubly charged atomic 
ions with rare-gas atoms for primary-ion energies below 100 eV. 
Maier, W.B. II; Stewart, B. (University of California, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). J. Chem. 
Phys.; 68: No. 9, 4228-4232(1 May 1978). 

Cross sections are measured for several electron-transfer 
processes of the form A/sup n/+B—A/sup( n)/* +xxx, where A 
and B are atoms. Cross sections for most of these reactions are 
moderately large (~0.5 A?) somewhere in the energy range exam- 
ined, but cross sections for He** +He, Ne** +He, Ne +Ne, and 
Ar**+Ar are quite small. Examination of the potential-energy 
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curves of the reactants and products seems qualitatively to account 
for many of the observations. 


41810 (ORNL-tr—4616) Ionization of positive nitrogen, oxygen, 
neon and argon ions by electron impact. Donets, E.D.; Ovsyannikov, 
V.P. (Joint Inst. for Nuclear Research, Dubna (USSR)). [nd]. Trans- 
lated by S.D. Blalock Jr. from pp 1-20 of P7-10780. 13p. Dep. NTIS, 
PC A02/MF AOl. 

Pictures of the evolution of spectra of the charges of the 
following ions of nitrogen, oxygen, and argon in the following 
regions of energy of the ionizing electrons were obtained during the 
use of the Krion-2” electron beam ion source: N*?—N*7, 0.6 = E/ 
sub e/ 2 5.5 keV; 0*?—0*® 1.8 S E/sub e/ S 5.1 keV; A/sub r/ 
+2__Art!8 20 S E S&S 6.8 keV, and neon N*?—Ne*”° when E/sub 
e/ = 2.5 keV. The experimental data were processed on a computer 
using a model of successive ionization. It was shown that this model 
satisfactorily describes the primary ionization process for all cases, 
with the exception of the case of the M-shell Ar electrons, where it 
is necessary to take into account multielectron ionization. Energetic 
relations of the cross sections of single electron ionization of the 
indicated ions were obtained and were compared with the theory. 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 41920 


41811 (COO—3077-149) Well posed boundary value problem in 
transonic gas dynamics. Sanz, J.M. (New York Univ., N.Y. (USA). 
Courant Mathematics and Computing Lab.). Feb 1978. Contract EY- 
76-C-02-3077. 48p. Dep. NTIS, PC A03/MF AO1. 

A boundary-value problem for the Tricomi equation is stud- 
ied in connection with transonic gas dynamics. The transformed 
equation Au + (1/3 Y) u/sub Y/ = 0 in canonical coordinates is 
considered in the complex domain of two independent complex 
variables. A boundary-value problem is then set by prescribing the 
real part of the solution on the boundary of the real unit circle. The 
Dirichlet problem in the upper unit semicircle with vanishing values 
of the solution at Y = 0 is solved explicitly in terms of the 
hypergeometric function for the more general Euler—Poisson— 
Darboux equation. An explicit representation of the solution is also 
given for a mixed Dirichlet and Neumann problem for the same 
equation and domain. Reflection rules are given for these solutions 
which permit one to extend them from the upper to the lower unit 
semicircle. The transonic boundary-value problem is solved by ex- 
pressing the solution as a linear combination of these two types of 
solutions. 1 figure, 28 references. 


41812 (SAND—77-1309C) Hybrid computer study of the sensi- 
tivity of aircraft dynamics to aerodynamic cross-coupling. Curry, 
W.H.; Orlik-Rueckemann, K.J. (Sandia Labs., Albuquerque, N.Mex. 
(USA); National Aeronautical Establishment, Ottawa, Ontario 
(Canada)). 1978. Contract EY-76-C-04-0789. 16p. (CONF-780524— 
1). Dep. NTIS, PC A02/MF AOI. 

From AGARD fluid dynamics panel; Athens, Greece (29 
May 1978). 

Modern military aircraft often maneuver at relatively high 
angles of attack, and therefore encounter flight conditions where the 
flow becomes highly asymmetric. Under such circumstances, the 
aerodynamic cross-coupling between the longitudinal and the lateral 
degrees of freedom may become important. In order to ascertain 
whether the inclusion in the equations of motion of certain cross- 
coupling terms may be important for correct prediction of the 
motion of an aircraft, a study was made in which the sensitivity of 
the predicted motion time histories to these various terms could be 
examined. A hybrid computer was utilized for the six-degree-of- 
freedom flight simulations required to evaluate the effects of aerody- 
namic cross-coupling derivatives. Noticeable effects of aerodynamic 
cross-coupling were recorded in flight simulations of a fighter air- 
craft at high angle of attack when perturbed from straight and level 
flight. Further studies are currently being made. 5 figures. (RWR) 


41813 Algorithm for the discrete rezoning of Lagrangian meshes. 
Horak, H.G.; Jones, E.M.; Kodis, J.W.; Sandford, M.T. II. (Los 
Alamos Scientific Laboratory, University of California, Los Alamos, 
New Mexico 87545). J. Comput. Phys.; 26: No. 3, 277-284(Mar 1978). 

We describe a discrete method for rezoning Lagrangian hy- 
drodynamics meshes. A test calculation of two hot interacting bub- 
bles in air produced less mass diffusion than a comparable continu- 
ously rezoned Lagrangian. 


41814 Semi-implicit method for two-phase fluid dynamics. Liles, 
D.R.; Reed, W.H. (Los Alamos Scientific Laboratory, University of 
California, P. O. Box 1663, Los Alamos, New Mexico 87545). J. 
Comput. Phys.; 26: No. 3, 390-407(Mar 1978). 

A new technique is developed for solving the equations of 
two-phase fluid dynamics. This technique involves a semi-implicit 
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differencing of the field equations and a variation of the Newton 
Gauss Seidel iterative method for solving at each time level the 
resulting system of algebraic *equations. Although the technique can 
be applied to any of several sets of equations representing two-phase 
flow, including the two-fluid equations, numerical results are pre- 
sented here for the drift-flux approximation in one dimension. Sig- 
nificant advantages of the method are its stability, ease of program- 
ming for complicated flow networks, and ease of extension to 
problems in two or three dimensions. 


MAGNETOHYDRODYNAMICS 


41815 (INIS-mf—3255) Plasma physics. Volume 1. (AN Gru- 
zinskoj SSR, Tbilisi. Inst. Fiziki). 1975. 208p. (In Russian). Dep. 
NTIS (US Sales Only), PC A10/MF AO1. 

Separate items from the conference were prepared for the 
data base. (GHT) 


41816 Entrance flow in a MHD channel with Hall and ion slip 
currents. Mittal, M.L.; Masapati, G.H.; Rao, B.N. (Indian Inst. of 
Tech., Bombay). AIAA (Am. Inst. Aeronaut. Astronaut.) J.; 14: No. 
12, 1768-1770(Dec 1976). 

The problem of two-dimensional MHD flow in the entrance 
region of a rectangular channel is solved with generalized Ohm’s law 
under externally applied, electric field loading conditions. The mag- 
netic Reynolds number is assumed to be small and the induced 
magnetic field is neglected. 


SUPERFLUIDITY 
REFER ALSO TO CITATION(S) 41086 


41817 (LA—7192-PR) Superfluid dispersions. Phase I: Prelimi- 
nary study. Progress report, October 1976—September 1977. Camp- 
bell, L.J. (Los Alamos Scientific Lab., N.Mex. (USA)). Apr 1978. 
Contract W-7405-ENG-36. 46p. Dep. NTIS, PC A93/MF AOIl. 

The stability and various properties of liquid dispersions of 
the immiscible cryogenic *He-*He mixtures are discussed. The 
theory of dispersion separation caused by evaporation-condensation 
and collision processes is outlined and numerical lifetime estimates 
are given. Equations for the isobaric thermal expansion, isothermal 
compressibility, isobaric specific heat, and first and second sound 
velocities are presented and evaluated at T = 0.1 K. 


HIGH ENERGY PHYSICS 


41818 (SLAC-PUB—1646) Recent development in diffractive 
studies. Leith, D.W.G.S. (Stanford Linear Accelerator Center, Calif. 
(USA)). Sep 1975. Contract EY-76-S-03-0326. 142p. Dep. NTIS, PC 
A07/MF AOl. 

These lectures review recent developments in diffraction in 
particle interactions: total cross sections and real parts, elastic differ- 
ential cross sections, inelastic diffraction scattering, impact param- 
eter picture of diffractive processes. 39 reference, 84 figs. (DLC) 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


REFER ALSO TO CITATION(S) 41850 


41819 (COO—1195-409) Elementary Particle Physics annual 
progress report. Wattenberg, A.; Simmons, R.O. (Illinois Univ., 
Urbana (USA). Dept. of Physics). Mar 1978. Contract EY-76-C-02- 
1195. 35p. Dep. NTIS, PC A03/MF AO1. 

Experimental research on high energy physics is summarized. 
A list of publications is included. (JFP) 


ELECTROMAGNETIC INTERACTIONS 


41820 (SLAC—204, pp 171-180) Review of heavy lepton produc- 
tion in e* e~ annihilation. Perl, M.L. Nov 1977. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

The existing data on e*~ p~*, e*~x~*, p*~x™*, and related 
events produced in e*e™ annihilation are reviewed. All data are 
consistent with the existence of a new charged lepton, tau*~, of mass 
1.9 +-.1 GeV/c? 
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41821 (SLAC—204, pp. 261-287) Recent results from DORIS. de 
Boer, . (Max-Planck 
Munich). Nov 1977. 


titut fuer Physik und Astrophysik, 


From SLAC summer institute on particle physics; Stanford, 
CA, USA (il Jul 1977). 
In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 
Data obtained at the e*e~ storage ring DORIS during the 
~ year are discussed. These data were obtained on charmonium 
troscopy, the total hadronic cross section between 3.6 and 5.2 
GeV, anomalous lepton production resulting from the weak decays 
of charmed hadrons and heavy leptons, F-meson production, and 
inclusive hadron and lepton production. 42 Bena ob g (JFP) 


41822 (SLAC—204, pp 289-301) Initial results from DELCO at 
SPEAR. Kirz, J. (Stanford Univ., CA). Nov 1977. 
From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 
In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 
First results are given on data consisting of a scan from the 
i’ to 4.8 GeV, a high energy scan up to 7.2 GeV, and larger chunks 
in the region around 3.77, 4.03, and 4.25 GeV, and calibration runs 
below charm threshold. The parameter R, decay D — e*(e~) X 
accounting for the peak in R/sub e/, and the semileptonic branching 
ratio of the mixture of charged and neutral D particles are discussed. 
11 references. (JFP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 41820, 41828, 41834 


41823 (SLAC—202) Systematic study of K* and K~™ charge 
exchange at 8.36 and 12.8 GeV/c. Gilchriese, M.G.D. (Stanford 
Linear Accelerator Center, Calif. (USA)). Aug 1977. Contract EY- 
76-C-03-0515. 83p. Dep. NTIS, PC A05/MF AO1. 

The results of a wire chamber spectrometer experiment at the 
Stanford Linear Accelerator Center to study kaon charge exchange 
reactions are reported. The salient experimental features include 
good relative normalization between the K* and K~ charge ex- 
change reactions and a large increase, with respect to previous 
experiments, in the number of events obtained for K*n charge 
exchange at the higher energy. Approximately 1500 events at 12.8 
GeV/c and 250 events . 8.36 GeV/c were obtained for each of the 
reactions K*n — K°p, = — anti K°n, K* p — K°A* and K~n 
— anti K°A~. The somes of the experiment show that the K* charge 
exchange cross sections are larger than the K~ cross sections at both 
energies. In particular it is found that sigma/sub tot/ (K* n — K°p)/ 
. sub tot/ (K~ p — anti K°n) is 1.37 +- 0.22 at 8.36 GeV/c and 

8 +- 0.09 at 12.8 GeV/c. The ratio of these two reactions is also 
pen tt with no momentum transfer dependence at either beam 
energy. Similarly it was determined that sigma/sub tot/ (K*p — 
K°A* )/sigma/sub tot/ (K~ n — anti K°A~) is 1.05 +- 0.16 at 8.36 
GeV/c and 1.56 +- 0.08 at 12.8 GeV/c. The ratio of these two 
reactions is also consistent with momentum transfer independence 
for both beam energies. These results are in clear conflict with the 
predictions of exchange degenerate Regge pole models. 


41824 (SLAC—204 PP 321-335) Review of dilepton production 
at high energy. Shochet, M.J. (Univ. of Chicago). Nov 1977. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

In these lectures three aspects of dilepton production at high 
energy are revised: the origin of single direct leptons, the properties 
of the dimuon continuum, and study of high mass resonances. 46 
references. (JFP) 


41825 (SLAC—204, pp 439-453) Multimuon production by high 
energy neutrinos. Benvenuti, A.; Clne, D.; Cooper, P. Nov 1977. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

The observation and characteristics of six neutrino induced 
events each with three muons in the final states (trimuon events) are 
reported. The energy, momentum, angle, and invariant mass are 
tabulated and plotted for these events. It is concluded that the rate 
and characteristics of these trimuon events can not be accounted for 
by any conventional mechanism, but remain an open problem for 
which new physics beyond charm is almost certainly needed to 
explain the trimuon phenomenon. 19 references. (JFP) 


41826 (SLAC—204, pp 455-463) Neutrino production of new 
in bubble chambers. Samios, N.P. (Brookhaven National 
Lab., Upton, NY). Nov 1977. 
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From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

Some results from the study of neutrino interactions above 1 
GeV are discussed, the relevance of which is the utility of such 
investigations for unearthing new phenomena. The variety of experi- 
mental searches and their relevance are listed. The review results 
include visual techniques with bubble chambers, and these events are 
listed. The mechanism for charm particles production, di-lepton 
results, strange-particle events, nonleptonic decay of charm, and 
heavy leptons and tri-lepton events. (JFP) 


41827 (SLAC—204, pp 465-486) Results of the CERN—Dort- 
mund—Heidelberg—Saclay neutrino counter experiment. Eisele, F. 
Nov 1977. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

Results are presented on charged current, neutral current, and 
multimuon events induced by neutrino and antineutrino narrow-band 
beams. The overall strength and the differential y-distribution of 
neutral and charged current interactions are investigated to deter- 
mine the fraction of right- and left-handed constituents inside the 
nucleon as a function of the neutrino energy in the interval 0 less 
than E/sub nu/ less than 200 GeV. Direct tests on new particle 
production are performed based on the observation of about 300 
events with more than one muon in the final state. Angles, cross 
sections, and scatter plots, neutral and charged current ratios are 
among the parameters determined. 14 references. (JFP) 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 41834 


41828 (SLAC—204, pp 219-240) General characteristics of 
hadron production at SPEAR. Lueth, V. Nov 1977. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

A discussion is given of what was learned about hadron 
production since the discovery of the two narrow resonances 
psi(3095) and psi(3684). In particular, attention is payed to the 
difficulties related to the model dependence of the detector efficien- 
cy and effects of the heavy lepton production. Included are recent 
results on inclusive production of kaons, protons, and lambda hyper- 
ons and their implications for charm particle production. The parton 
model, the magnetic detector, total cross sections, charged multiplic- 
ity, inclusive momentum spectra, and inclusive K° and A° production 
are discussed. 42 references. (JFP) 


41829 (SLAC—204, pp 401-423) New results from old spectros- 
copy. Hemingway, R.J. (CERN, Geneva). Nov 1977. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

A report is presented of some of the major experimental 
results during the last year in the field of old spectroscopy. Included 
are properties, quark model, multiplets, particle interactions, and 
cross sections. 34 references. (JFP) 


41830 Inclusive charged-hadron production in 100—400-GeV p- 
collisions. Johnson, J.R.; Kammerud, R.; Ohsugi, T.; Ritchie, DJ 4 
Shafer, R.; Theriot, D.; ‘Walker, 3.K.; Taylor, F.E. (Fermi National 
Accelerator Laboratory, Batavia, Illinois 60510). Phys. Rev., D; 17: 
No. 5, 1292-1303(1 Mar 1978). 

Measurements have been made on the single-particle inclusive 
reactions p + p — 7*~ K*~ p, or p-bar + anything at 100, 200, and 
400 GeV incident proton energies at Fermilab. The data cover a 
wide range in the radial scaling variable x/sub R/ (0.05 < or = x/ 
sub R/ < or = 1.0) in the low-p/sub perpendicular/ region (0.25 < 
or = p/sub perpendicular/ < or = 1.5 GeV/c). The x/sub R/ and 
p/sub perpendicular/ distributions are presented. The 7*/m~, K*/ 
K~, and 7*~/sup /K*/ ratios are shown and are compared with data 
at higher p/sub perpendicular/. The experimental techniques and the 
data analysis procedures are described in detail. 


41831 Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c. Aref'ev, A.V.; Bayukov, Y.D.; 
Gavrilov, V.B.; Erofeeva, I.N.; Efremenko, V1; Zaitsev, Y.M.; 
Leksin, G. A.; Smirnova, L.N.; Stavinskii, A.V.; Surin, V.P.; Such- 
kov, D.A.; Fedorov, V.B.; Fominykh, B.A.; Khasanov, F.M.; 
Shvartsman, B.B.; Shevchenko, S.V. (Institute of Theoretical and 
Experimental Physics). JETP Lett. (USSR) (Engl. Transl.); 26: No. 5, 
289-293(5 Sep 1977). 
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Multiple production of particles was investigated in inelastic 
proton-nuclear and pion-nuclear interactions at a momentum P=7 
GeV/c for the nuclei Be, C, Al, Cu, Cd, Pb, and U. It was found 
that the distribution in the total multiplicity of the charged particles 
is described by the same universal function Psi (z) as for the pp 
interactions. 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 41822, 41828, 41829 


41832 (SLAC—204, pp 337-349) Recent results from the omega 
spectrometer. Treille, D. Nov 1977. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

A review is given of results on 7 p interactions using the 
Omega Spectrometer is presented. Mass distributions and cross sec- 
tions are mainly considered. 14 references. (JFP) 


41833 (SLAC—204, pp 371-399) Progress in K* spectroscopy. 
Lasinski, T.A. Nov 1977. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

Recent results from high statistics K* spectroscopy experi- 
ments are reviewed. The spin parity assignment of 3~ for the K/sub 
N/(1800) seems now established. A new, extensive Kz partial wave 
analysis gives evidence for a new S-wave state at approximately 
1420 MeV with a comparatively narrow width of approximately 250 
MeV; there is also evidence for a second, inelastic P-wave state at 
approximately 1650 MeV and width approximately 300 MeV in two 
of the four solutions of this analysis. Three partial wave analyses of 
the diffractively produced Kaa system all show evidence for the 
existence of two Q mesons. One of these, Q:(1290) decaying princi- 
pally to rhoK, seems well established. Although less certain due to 
complications of background (Deck) effects, the existence of the 
other state, Q.(1400) decaying principally to K*7, is substantiated by 
several model fits to the partial wave results. An intriguing by- 
product of these Kaz partial wave results is the evidence for a 
radial excitation of the kaon at approximately 1400 MeV. 


41834 (SLAC—204, pp 425-437) Observation of a dimuon reso- 
nance near 9.5 GeV in GeV proton—nucleus collisions. Innes, 
W.R. (Fermi National Accelerator Lab., Batavia, IL). Nov 1977. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

A report is given on preliminary results of a measurement of 
the production of high mass dimuons in proton—nucleus collisions. 
Experimental methods, mass spectra, structure, and possible signifi- 
cance are discussed. The differential cross sections and J/Psi resolu- 
tion and mass distribution were obtained. 7 references. (JFP) 


41835 Comparative study of rho°, w, K*°(890), and K-bar*°(890) 
production by charge-exchange reactions. Wicklund, A.B.; Ayres, 
D.S.; Diebold, R.; Greene, A.F.; Kramer, S.L.; Pawlicki, A.J. (Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Phys. Rev., D; 
17: No. 5, 1197-1255(1 Mar 1978). 

We present cross sections and density-matrix elements from a 
high-statistics study of the reactions 7~ p — rho°n, K~ p — K- 
bar*°(890) n, and K* —- K*°(890) p, at 3, 4, and 6 GeV/c and four- 
momentum transfer squared to the recoil nucleon -t < or = 0.9 
GeV? The experiment was carried out at the Argonne Zero Gradi- 
ent Synchrotron using the effective-mass spectrometer. In the same 
experiment, we have measured the rho-w interference cross sections 
by comparison of the two reactions 7” p — a > m*n and m*n — 
a* a p, to which the interference terms contribute with opposite 
signs. We examine the systematics of rho® production. In the s 
channel we find little shrinkage with energy of the helicity-0 cross 
sections, which are presumably dominated by a exchange; the 
helicity-1 cross sections exhibit considerable shrinkage for unnatural- 
parity exchange, and antishrinkage for natural-parity exchange. The 
K*° and K-bar*® production observables exhibit significant differ- 
ences, especially in the helicity-1 states. These differences are due to 
interference between even- and odd-G-parity exchange amplitudes 
and they are related by SU(3) symmetry to rho-w interference effects 
and to the rho® and w production observables. It is shown that 
exchange-degeneracy—breaking effects satisfy SU(3) symmetry and 
can be explained qualitatively in the framework of SU(3) -symmet- 
ric, strongly absorbed Regge-pole models. The results of our ampli- 
tude analysis are compared with previous phenomenological analy- 
ses and model predictions. 
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41836 phi-meson production in 3.75-GeV/c 7* p interactions. 
Gidal, G.; Michael, W.; Trilling, G.; Abrams, G.; Barnham, K.; 
Daugeras, B.; Lissauer, D.; Alexander, G.; Levy, A.; Oren, Y. 
(Lawrence Berkeley Laboratory, University of California, Berkeley, 
California). Phys. Rev., D; 17: No. 5, 1256-1259(1 Mar 1978). 

The production of phi mesions is studied in the reaction 7* p 
— w*p K*K™ and 7* — m* p K°K-bar® at 3.75 GeV/c. A large 
isotropic component is seen in the production angular distribution 
for the reaction 7* p — 7* pphi. The cross sections for the phiz* p 
and phiA** final states are compared with the cross sections for 
w7r* p and wA** at the same momentum. 


41837 Search for new short-lived particles in collisions between 
60 GeV/c 7~ mesons and emulsion nuclei. Bannik, B.P.; Bobodz- 
hanov, I.; Leskin, V.A.; Mukhtarov, A.; Salomov, D.A.; Sun Dzin- 
Yan, G.Y.; Tolstov, K.D.; Koshmukhamedov, R.A.; Kushvaktova, 
A.A.; Shabratova, G.S.; El’-Nagi, A. (Joint Institute for Nuclear 
Research; Physicotechnical Institute of the Tadzhik Academy of 
Sciences). JETP Lett. (USSR) (Engl. Transl.); 26: No. 5, 275-278(5 
Sep 1977). 

We investigated the vicinities of ~ 10 000 stars from interac- 
tions of 7~ mesons with emulsion nuclei at a momentum 60 GeV/c. 
We found one event that can be interpreted as a leptonic decay of a 
new particle. Under resonable assumptions concerning the decay 
mode, the effective mass of the particle is ~ 2.4 GeV and its lifetime 
is ~ 107 '* sec. 


41838 Study of the relative scale invariance in the reaction 
7” +p —A+x (A forward). Abramov, B.M.; Dukhovskoi, I.A.; 
Kishkurno, V.V.; Krutenkova, A.P.; Kulikov, V.V.; Matsyuk, M.A.; 
Radkevich, I.A.; Turdakina, E.N.; Fedorets, V.S. (Institute of Theo- 
retical and Experimental Physics). JETP Lett. (USSR) (Engl. 
Transl.); 26: No. 5, 279-282(5 Sep 1977). 

We measured the cross section of the reaction 7~ p—AK° and 
the ratio of the cross sections y =do/duvertical-bar/sub u/ 
max(7~ p—AK°®)/ d?o0/dudM*/sub x/vertical-bar/sub u u/max 
(7 p—AX) (M*/sub x/=0.45—0.70 GeV?) at momenta po=2.13, 
2.69, and 3.25 GeV/c. This ratio depends little on po in the interval 
from 2.13 to 8 GeV/c (calculated from the data of Foley et al., Phys. 
Rev. 10D, 2763, 1974). This points to the existence of a relative scale 
invariance in the reaction 7” p ~AX. 


41839 Energy-independent phase-shift analysis of the 7” 7r° inter- 
action from the reaction 7 p—7 7°p. Kartamyshev, A.A.; 
Makar’in, V.K.; Mukhin, K.N.; Patarakin, O.0.; Sulkovskaya, M.M.; 
Sustavov, A.F. (I. V. Kurchatov Institute of Atomic Energy). JETP 
Lett. (USSR) (Engl. Transl.); 26: No. 5, 296-300(5 Sep 1977). 

Results are presented of a phase-shift analysis of 7~ 7° scatter- 
ing in the interval 360<m/sub pipi/<1300 MeV, obtained by an 
energy-independent method and with averaged spherical harmonics 
extrapolated to the pion pole. The importance of taking interference 
with higher waves into account is demonstrated with the D2 wave as 
an example. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 


41840 (SLAC—204, pp 181-218) Quarks and particle produc- 
tion. Moffeit, K.C. Nov 1977. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

Production processes are examined in neutrino scattering, 
hadronic final states in Ip collisions, e~ e* annihilation, large p/sub 
T/ in hadron collisions, and jet formation data. Parton spin, the 
quark momentum distribution function, quantum number retention, 
hadrons from quarks, soft scattering of quarks in peripheral hadron 
interactions are considered. 52 references. (JFP) 


41841 (SLAC—204, pp 241-260) Properties of the D mesons. 
Feldman, G.J. Nov 1977. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

A review is given of the nonleptonic decays of D mesons. 
Included are measurements of the psi(3772), the accurate determina- 
tion of D masses and their consequences, and inclusive measure- 
ments and tagged events. It is noted that the distinction between the 
above designated events is that in the former one detects a D decay 
and ignores the remainder of the event, while in the tagged events a 
D decay is detected and also the remainder of the event is studied. 39 
references. (JFP) 
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41842 (SLAC-PUB—2074) When is a particle. Drell, S.D. 
(Stanford Linear Accelerator Center, Calif. (USA)). Jan 1978. Con- 
tract EY-76-S-03-0326. 17p. Dep. NTIS, PC A02/MF A011. 

The concept of elementary constituents or ultimate building 
blocks of nature in recent years is reviewed. The quark hypothesis, 
neutrinos, color, hard collisions, psi and other recent resonances, 
flavor, quantum chromodynamics, the tau particle, and particle 
structure are among the ideas considered. 22 references. (JFP) 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 41824, 41854, 41862 


41843 (ANL-HEP-PR—78-09) Coulomb-nuclear interference 
corrections to measurements of the pp total cross-section difference in 
pure spin states. Watanabe, Y. (Argonne National Lab., Ill. (USA)). 
24 Feb 1978. Contract W-31-109-ENG-38. llp. Dep. NTIS, PC 
A02/MF AOl1. 

It is pointed out that corrections due to the Coulomb-nuclear 
interference could amount to an order of 1 to 2 mb at P/sub lab/ 
around 1 GeV/c in recently performed measurements of the pp-total 
cross section difference in pure spin states. 


41844 (LA—7188-MS) New method of sampling the Klein-Ni- 
shina probability distribution for all incident photon energies above 1 
keV (a revised complete account). Everett, C.J.; Cashwell, E.D. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Mar 1978. Contract W- 
7405-ENG-36. 1Sp. Dep. NTIS, PC A02/MF AOl. 

A Monte Carlo method is given for determination of the 
scattered photon energy in the distribution required by the Klein- 
Nishina differential cross section for Compton collision, with a 
relative error not exceeding 2.2 percent over the infinite range of 
incident energies above | keV. A self-contained account is given of 
the method and the underlying theory, and is intended to supersede 
earlier less complete reports. A somewhat revised flow chart is 
included which should help to reduce running time. 


41845 (SLAC—204, pp 1-80) Quarks and leptons. Harari, H 
(Weizmann Inst. of Science, Rehovot, Israel). Nov 1977. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

The physics of quarks and leptons is reviewed within the 
framework of gauge theories for the weak and electromagnetic 
interactions. The Weinberg-Salam SU(2) x U(1) theory is used as a 
"reference point” but models based on larger gauge groups, especial- 
ly SU(2)/sub L/ x SU(2)/sub R/ x U(1), are discussed. It is distin- 
guished among three “generations” of fundamental fermions: The 
first generation (e~, v/sub e/, u, d), the second generation (u~, vp/ 
sub p/, c, s) and the third generation (tau~, v/sub tau/, t, b). For 
each generation the classification of all fermions, the charged and 
neutral weak currents, possible right-handed currents, parity and 
CP-violation, fermion masses and Cabibbo-like angles and related 
problems are discussed. Theoretical ideas are reviewed as well as 
experimental evidence, emphasizing open theoretical problems and 
possible experimental tests. The possibility of unifying the weak, 
electromagnetic and strong interactions is a grand unification scheme 
is reviewed. The problems and their possible solutions are presented, 
generation by generation, but a brief subject-index (following the 
table of contents) enables the interested reader to follow any specific 
topic throughout the three generations. 


41846 New vector mesons and photon total cross sections. Mar- 
golis, B. (Fermi National Accelerator Laboratory, Batavia, Illinois 
60510). Phys. Rev., D; 17: No. 5, 1310-1312(1 Mar 1978). 

Using vector-meson-dominance arguments we estimate the 
contribution of cc-bar vector mesons to total photon-nucleon cross 
sections. We find this contribution to be non-negligible in the Fermi- 
lab energy range. We also discuss possible contributions from vector 
mesons made of hypothesized heavier quarks. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 41845 


41847 (ORO—3992-318) Cosmological implications of massive, 
unstable neutrinos (new and improved). Dicus, D.A.; Kolb, E.W.; 
Teplitz, V.L. (Texas Univ., Austin (USA). Center for Particle 
Theory). Sep 1977. Contract EY-76-S-05-3992. 31p. Dep. NTIS, PC 
A03/MF AOl1. 

The cosmological consequences are considered of the exis- 
tence of massive, neutral, weakly interacting leptons (nu/sub H/). 
Bounds are calculated on the nu/sub H/ mass, lifetime, and allowed 
interaction strength by assuming minimal modification of the stand- 
ard big bang model. The chief conclusions are: The nu/sub H/ may 
be stable if its mass is greater than a few GeV. For intermediate 
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masses, for which the nu/sub H/ must be unstable, if its princi 
decay mode creates photons, masses less than 10~? MeV are ruled 
out and its lifetime must be less than one year. If the nu/sub H/ 
decays exclusively into neutrinos, it may have a considerably longer 
lifetime and give rise to a present day energy density sufficiently 
high to make the universe radiation dominated and closed. 


41848 Pontecorvo oscillations and searches for the tau lepton in 
neutrino experiments. Lipmanov, E.M.; Mikheev, N.V. (Yaroslavl’ 
State Universitt). JETP Lett. (USSR) (Engl. Transl.); 26: No. 5, 287- 
289(5 Sep 1977). 

It is proposed to use the Pontecorvo oscillations as a model 
for the search of the tau lepton in neutrino experiments, where the 
conditions are favorable for its detection via direct observation of 
tracks in emulsion. 


STRONG INTERACTIONS, GENERAL 


41849 (LBL—7141, pp 1-18) Peripheral reactions. Greiner, D. 
Apr 1978. 

In Proceedings of the special Bevalac research meetings, 
November 1—3, 1977. 

Peripheral collisions, that is, collisions involving a small 
amount of overlap of nuclear matter, are discussed including inclu- 
sive interactions, the magnitude of the peripheral cross section, 
fragmentation, a compilation of experiments and available data, 
limiting fragmentation, factorization, some models, fragment mo- 
mentum distributions, and future research directions. (JFP) 


41850 (SLAC—204) Quark spectroscopy and hadron dynamics. 
Proceedings of summer institute on particle physics. Zipf, M.C. (ed.). 
(Stanford Linear Accelerator Center, Calif. (USA)). Nov 1977. 
Contract EY-76-C-03-0515. 499p. (CONF-770751—). Dep. NTIS, 
PC A21/MF AOl. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

Separate abstracts were prepared for the 20 lectures present- 
ed. (JFP) 


41851 (SLAC—204, pp 81-120) Quark confinement. Drell, S.D. 
(Stanford Linear Accelerator Center, CA). Nov 1977. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

In these lectures is described, explained, and analyzed some 
theoretical efforts to understand the novel behavior of quark con- 
stituents in the hadron. Included are quantum field theory on a 
lattice, the transverse Ising model, and the Thirring model. 62 
references. (JFP) 


41852 (SLAC—204, pp 121-146) Hadron spectroscopy. Gilman, 
F.J. Nov 1977. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

Hadron spectroscopy is treated from the conventional quark 
model point of view. Quarks, color, confinement, flavor, mesons, 
baryons, exotics, radial and orbital excitations of the old mesons, and 
hadron masses are discussed. 83 references. (JFP) 


41853 (SLAC—204, pp 351-369) Extraordinary hadrons. Jaffe, 
R.L. (Massachusetts Inst. of Tech., Cambridge). Nov 1977. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

Unfamiliar and generally disreputable hadrons are discussed 
in order of the number of quarks they contain. Liberated quarks in 
quantum chromodynamics, Q anti Q and Q* exotics, and multiquark 
exotics in the bag version of quantum chromodynamics are consid- 
ered. 42 references. (JFP) 


STRONG INTERACTIONS, BARYON NO.=0 


41854 (SLAC—204, pp 147-170) Lectures on the quark model, 
ordinary mesons, charmed mesons, and heavy leptons. Perl, M.L. Nov 
1977. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (11 Jul 1977). 

In Quark spectroscopy and hadron dynamics. Proceedings of 
summer institute on particle physics. 

The quark model is used to discuss the masses, internal 
quantum numbers, and weak decays of the ordinary mesons and 
charmed mesons. The quarks are treated as elementary particles. It is 
noted that this view is particularly valuable in discussing the weak 
decays of the mesons. Also described is the theory of and evidenced 
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for a new charged lepton produced in e* e~ annihilation. In develop- 
ing the theory of the decay modes, and in comparing the heavy 
lepton with the singly charmed meson, extensive use is made of the 
connections between the weak decays of quarks and the weak 
decays of leptons. (JFP) 


41855 Q?Q-bar? resonances in the baryon-antibaryon system. 
Jaffe, R.L. (Center for Theoretical Physics, Laboratory for Nuclear 
Science and Department of Physics, Massachusetts Institute of Tech- 
nology, Cambridge, Massachusetts 02139). Phys. Rev., D; 17: No. 5, 
1444-1458(1 Mar 1978). 

Two-quark—two-antiquark mesons which couple strongly to 
a baryon-antibaryon channels are classified. The quantum numbers 
and masses of prominent states are predicted from the MIT bag 
model. The couplings of Q?Q-bar? states to BB-bar are estimated 
using the *Po model and peripherality. Though most Q?Q-bar? states 
do not couple strong to BB-bar, many prominent resonances remain. 
Important Q?Q-bar? resonances in the following processes are enu- 
merated and discussed: elastic NN-bar scattering, NN-bar — 7* 7, 
NN-bar resonances at or below threshold, and exotic isotensor 
baryon-antibaryon resonances. 


41856 Vibrational states in a heavy quark bound system. Giles, 
R.C. (Massachusetts Inst. of Tech., Cambridge (USA). Lab. for 
Nuclear Science); Tye, S.H.H. (Fermi National Accelerator Lab., 
Batavia, Ill. (USA)). Phys. Lett., B; 73: No. 1, 30-32(30 Jan 1978). 

There are numerous speculations in the existence of heavy 
quarks Q. In the context of the quark-confining string model, the 
(Qanti Q) bound system is predicted to exhibit, below the continuum 
threshold, vibrational levels in addition to the states expected from 
the charmonium picture. This is applied to the recent discovery of 
the upsilon (9.4). 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


REFER ALSO TO CITATION(S) 41843 


41857 (LBL—7141) Proceedings of the special Bevalac research 
meetings, November 1—3, 1977. Mahoney, J.; Webb, C. (eds.). (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 1978. 
Contract W-7405-ENG-48. 10lp. Dep. NTIS, PC A06/MF AO1. 
Portions of document are illigible. 
Separate abstracts were prepared for the three papers present- 
ed. (JFP) 


41858 (LBL—7141, pp 74-100) Comparison of models of high 
energy nuclear collisions. Gyulassy, M. Apr 1978. 

In Proceedings of the special Bevalac research meetings, 
November 1—3, 1977. 

The treatment of high energy nuclear reaction models covers 
goals of such collisions, the choice of theoretical framework, the zoo 
of models (p inclusive), light composites, models versus experiment, 
conclusions drawn, needed experiments, and pion production. 30 
diagrams. (JFP) 


41859 Impact-parameter representation for the forward and back- 
ward scattering of N-N with spin. Bhakar, B.S. (Theoretical Division, 
Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). Phys. Rev., D; 17: No. 5, 1323-1335(1 Mar 1978). 

In this paper, an impact-parameter representation for nucleon- 
nucleon scattering is developed in detail. Spins, isotopic spins, and 
the Pauli principle are taken into account. This representation is 
valid at all energies and all angles. A discussion of the unitarity 
requirement is also given for high energies only. A method for the 
dynamical calculation of the profile functions from the singularities 
of the invariant amplitudes present 


41860 Temperatures of high-energy p-nucleus reactions. Hoang, 
T.F.; Phua, K.K. (Department of Physics, Nanyang University, 
Singapore 22). Phys. Rev., D; 17: No. 5, 1356-1361(1 Mar 1978). 

Properties of fragments from high-energy nuclear reactions 
are investigated in terms of the Maxwell distribution. It is found that 
the energy dependence of the temperature for p-nucleus reactions 
follows an empirical power law similar to that for meson production. 
Remarks are made about the Lorentz transformation of temperature 
and about heavy-ion reactions. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 


41861 Coulomb gauge description of large Yang-Mills fields. 
Jackiw, R.; Muzinich, I; Rebbi, C. (Department of Physics, The 
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Rockefeller University, New York, N.Y. 10021). Phys. Rev., D; 17: 
No. 6, 1576-1582(15 Mar 1978). 

Recent observations on ambiguities of the Coulomb gauge in 
Yang-Mills theories are clarified. We point out that discontinuities of 
the transverse potentials are necessary in order to accommodate 
arbitrary Pontryagin index. A general argument is given along 
formal lines, and a numerical example is presented for an O(3) - 
symmetric gauge field configuration. The one-pseudoparticle solu- 
tion is transformed into the Coulomb gauge, and the mechanism for 
the emergence of an angle characterizing the vacuum is indicated. 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


41862 Gauge theory of weak and electromagnetic interactions 
with an SU(3) x U(1) symmetry. Langacker, P.; Segre, G.; Golshani, 
M. (Department of Physics, University of Pennsylvania, Philadel- 
phia, Pennsylvania 19174). Phys. Rev., D; 17: No. 5, 1402-1429(1 Mar 
1978). 


A gauge-theory model of weak and electromagnetic interac- 
tions is proposed. The symmetry group is SU(3) x U(1) and the 
fermions are all placed in triplets (or antitriplets) and singlets. The 
theory is vectorlike and hence anomaly-free. Discrete symmetries 
are imposed to avoid unwanted mixings and to appropriately restrict 
the Higgs potential. The details of fermion and boson mass genera- 
tion are given. The couplings and masses of the two massive neutral 
flavor-preserving gauge bosons are determined by fitting the neutral- 
current data; agreement is excellent. We also analyze the predictions 
for multimuon production in neutrino scattering as a function of 
lepton and hadron masses. Finally we examine the limits on such 
processes as K/sub L/ — p* pp, p — ey, etc. 


APPLICATIONS TO STRONG INTERACTIONS 


41863 Current algebra with a four-flavor effective Lagrangian. 
Kandaswamy, J.; Schechter, J.; Singer, M. (Physics Department, 
Syracuse University, Syracuse, New York 13210). Phys. Rev., D; 17: 
No. 5, 1430-1443(1 Mar 1978). 

A current-algebra treatment of the low-lying spin-zero meson 
mass spectrum (with four flavors) is given on the basis of a Lagran- 
gian which includes not only the “quark mass” symmetry-breaking 
terms but also the simplest effective term which breaks the U(4) x 
U(4) down to SU(4) x SU(4) x “quark number.” A term of this sort 
has been used’previously in the linear o model and has been claimed 
by ‘t Hooft to arise from the effects of the pseudoparticle on the 
color-gauge-theory vacuum. In this way good agreement with what 
is currently known about the mass spectrum can be achieved. We 
also show that this term provides a source for violation of the 
Okubo-Zweig-lizuka rule even without considering unitarity correc- 
tions. Predictions are made for the mass of the F meson, the decay 
constants of the D and F mesons, the eta-eta’-eta” mixing angles, etc. 
All the parameters involved in the model—the ‘quark masses,” the 
vacuum parameters, and the strength of the new effective term: are 
estimated. Generalizations of the model to include isospin breaking 
and more flavors are also discussed. Finally, throughout the discus- 
sion we have taken note of the points at which the conventional 
current-algebra treatment (which we use) are open to question and 
we have referred to different approaches. 


FIELD THEORY 
REFER ALSO TO CITATION(S) 41851, 41910 


41864 (SLAC-PUB—2073) Lattice field theories: non-perturba- 
tive methods of analysis. Weinstein, M. (Stanford Linear Accelerator 
Center, Calif. (USA)). Jan 1978. Contract EY-76-S-03-0326. 81p. 
(CONF-770889—2). Dep. NTIS, PC A05/MF AO1. 

From Banff Summer Institute on particles and fields; Alberta, 
Canada (26 Aug 1977). 

A lecture is given on the possible extraction of interesting 
physical information from quantum field theories by studying their 
semiclassical versions. From the beginning the problem of solving 
for the spectrum states of any given continuum quantum field theory 
is considered as a giant Schroedinger problem, and then some 
nonperturbative methods for diagonalizing the Hamiltonian of the 
theory are explained without recourse to semiclassical approxima- 
tions. The notion of a lattice appears as an artifice to handle the 
problems associated with the familiar infrared and ultraviolet diver- 
gences of continuum quantum field theory and in fact for all but 
gauge theories. 18 references. (JFP) 


41865 Propagation functions in pseudoparticle fields. Brown, 
L.S.; Carlitz, R.D.; Creamer, D.B.; Lee, C. (Department of Physics, 
University of Washington, Seattle, Washington 98195). Phys. Reyv., 
D; 17: No. 6, 1583-1597(15 Mar 1978). 
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The Green's functions for massless spinor and vector particles 
propagating in a self-dual but otherwise arbitrary non-Abelian gauge 
ield are shown to be completely determined by the corrresponding 
Green's functions of scalar particles. Simple, explicit algebraic ex- 
pressions are constructed for the scalar Green’s functions of isospin- 
1/2 and isospin-1 particles in the self-dual field of a configuration of 
n pseudoparticles described by 5n arbitrary parameters. 


41866 Some exact dyon solutions for the classical Yang-Mills 
field equation. Ju, I. (Institute of Theoretical Science, University of 
Oregon, pena Oregon 97403). Phys. Rev., D; 17: No. 6, 1637- 
1640(15 Mar 1978). 

Many exact dyon solutions for the classical Yang-Mills field 
equation with Higgs scalar fields are obtained in Minkowski space. 
We accomplish this by solving the field equation for a sourceless 
Yang-Mills theory using the self-duality condition and a specific 
ansatz in Euclidean space. Each of our sourceless solutions in SU(2) 
can be converted into one of the real solutions in SL(2,C) previously 
discussed by Wu and Yang. 
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NUCLEAR PHYSICS 


41867 (BNL-NCS—24133) Characteristics of ENDF/B-V. 
Pearlstein, S.; Kinsey, R.; Dunford, C. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1978. Contract EY-76-C-02-0016. 8p. (CONF- 
780329—2). Dep. NTIS, PC A02/MF AO1. 

From Workshop on multigroup nuclear cross-section prepara- 
tion; Oak Ridge, TN, USA (14 Mar 1978). 

A primary source of microscopic nuclear data for processing 
into multigroup cross sections is the Evaluated Nuclear Data File 
(ENDF/B). This data file is maintained and distributed by the 
National Nuclear Data Center (NNDC) of Brookhaven National 
Laboratory. The File is based on nuclear data evaluations provided 
by members of the Cross Section Evaluation Working Group 
(CSEWG). A new version of the ENDF/B (ENDF/B-V) is in 
preparation for release in the first half of 1978. In order to improve 
the accuracy and reliability of ENDF/B-V, extensive improvements 
were made in the checking programs and the review kits. New 
evaluations are processed through three levels of checking codes 
that detect errors in formats, consistency, and physical information, 
in that order. Kits consisting of the results of checking codes, 
documentation, and plots are presented to designated reviewers for 
comments. Upon receiving CSEWG approval, evaluations are in- 
cluded in ENDF/B. The major materials in the General Purpose 
File are being revised for ENDF/B-V where new measurements 
indicate improvements are required. The number of materials con- 
taining photon production data were increased. A revision of the 
Photon Interaction File is planned for the end of 1978. An extensive 
set of integral experiments was adopted as CSEWG Benchmarks to 
test ENDF/B data. Benchmark experiments were selected to test 
data for thermal and fast reactor, shielding, and dosimetry applica- 
tions, and additional benchmark candidates are reviewed on a regu- 
lar basis. CSEWG performs interlaboratory comparisons of the 
benchmark results. (5 figures). 


41868 (COO—1265-190) Annual report 1977. (Minnesota Univ., 
Mianeapolis (USA). John H. Williams Lab. of Nuclear Physics). Dec 
oan Contract EY-76-C-02-1265. 206p. Dep. NTIS, PC A10/MF 
AOl. 

This is the final Annual Report of the general operation of the 
Williams Laboratory of Nuclear Physics of the University of Minne- 
sota. Because the report prepared in 1976 was not widely circulated, 
this report contains summaries of research conducted during the 
period from the fall of 1975 through the summer of 1977. This report 
begins with a brief history of the Williams Laboratory and a synopsis 
of the various lines of research carried on in the laboratory since the 
MP Tandem Van de Graaff machine was placed in operation in 
1966. The major portion of the report describes the results of 
research —_ completed or in progress during the past two 
years. Information is presented about modifications to the Van de 
Graaff machine and the on-line computer, which resulted in im- 
proved performance, and there are brief descriptions of a source for 
producing a triton beam and a heavy-ion counter for the magnetic 
spectrometer. An appendix contains a list of laboratory personnel 
during the time covered by this report, a list of advanced degrees 
granted to graduate students, and a list of recent reports and publica- 
tions. (RWR) 


41869 (UKNDC—(76)-P86) U.K. nuclear data progress report, 
April 1976—December 1976. Syme, D.B. (ed.). (UKAEA, Harwell. 
Atomic Energy Research Establishment). Aug 1977. 73p. 
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(NEANDC(E)—182U(Vol.8); INDC(UK)—29/U). Dep. NTIS (US 
Sales Only), PC A04/MF AO1. 

Progress in nuclear physics is reported for research in pro- 
gress and completed under the Nuclear Physics Division of the 
United Kingdom Atomic Energy Authority at Harwell. (SDF) 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


41870 Extracting deltas from the deuteron. Goldhaber, A.S. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Nucl. Phys., A; 294: 
No. 3, 293-304(16 Jan 1978). 

When deuterons are struck by high energy beams, the relative 
frequency of breakup into two A-resonances may be related to P, the 
AA probability in the deuteron. That relation is studied in an isobar 
model which employs a static NN-AA mixing potential. A number of 
effects reduce the expected breakup frequency substantially below 
that in the standard peripheral model. However, the large A-N mass 
difference makes the nonrelativistic approximations of the isobar 
model highly questionable, so that a relativistic calculation is re- 
quired. Even a crude treatment of the relativistic problem shows that 
drastic suppression of breakup must occur. It is concluded that 
previously reported experiments did not have the sensitivity to 
detect AA breakup at the expected level. Suitable design might 
improve sensitivity, but the analysis required to deduce P from the 
data would still have to be far more complex than done heretofore. 


NUCLEAR REACTIONS AND SCATTERING 


41871 (COO— 1265-190, pp 32-34) Phase shift analysis of *He 
+ *He. Koepke, J.A.; Brown, R.E. Dec 1977. 

In Annual report 1977. 

A phase shift analysis of *He + *He elastic scattering data in 
the energy region 12.53 to 44.50 MeV (c.m.) is reported. The real 
parts of the phase shift solutions are compared with resonating group 
solutions, as are the total reaction cross section results. Elasticity 
parameters are also compared. The extracted real phases agree 
reasonably well; however, the imaginary phases are different enough 
to cause some disagreements in the total reaction cross section. 4 
figures. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


41872 (COO— 1265-190, pp 21-25) P + *He interaction from 19 
to 48 MeV. Brown, R.E.; Sourkes, A.M.; van Oers, W.T.H.; Mur- 
doch, B.T. Dec 1977. 

In Annual report 1977. 

Cross sections for proton elastic scattering by *He were 
measured from 10 to 170°C (c.m.). 1 figure. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


MOMENTS AND SPIN 


41873 (COO— 1265-190, pp 75-83) Quadrupole moment of 
18Q(2,*, 1.98 MeV). Dehnhard, D.; Palmer, D.C.; Weber, D.J.; 
Falkenberg, R.J.; Kubono, S.; Artz, J.L.; Li, T.K.; Ingham, D. Dec 
1977. 

In Annual report 1977. 

The quadrupole moment of the first excited state was meas- 
ured by scattering an '**O beam from a 7°*Pb target. The sensitivity 
of the result to B(E2; 0,* — 2;*) is discussed. The result, Q.* = -7.6 
+- 2.0 efm?, is compared with the findings of other workers. 3 
figures, 2 tables. (RWR) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 40386 


NUCLEAR PROPERTIES AND REACTIONS, 
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A=20-38, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


41874 Coulomb excitation of sd shell nuclei: a self-contained set 
of B(E2) values and lifetime measurements. Schwalm, D.; Warburton, 
E.K.; Olness, J.W. (Brookhaven National Lab., Upton, N.Y. (USA)). 
Nucl. Phys., A; 293: No. 3, 425-480(26 Dec 1977). 

Thick targets of Ne, Na, Mg, Al and Si were bombarded by 
beams of 78 2°Si, *'P, *? 3 34S, and ** 87Cl ions. From the Coulomb 
excitation of both projectile and targets an interrelated and self- 
contained set of 2) values was obtained for the low-lying levels 
of stable nuclei in the range 20<=A< =37. The y-rays from the 
decay of the levels formed in Coulomb excitation were observed at 
0° to the beam. The y-ray intensities yielded the B(E2) values, while 
the y-ray lineshapes provided lifetimes for the levels via the Dopp- 
ler-shift attenuation method. For the even-A nuclei, therefore, B(E2) 
values were extracted for the 2* first-excited state by two independ- 
ent methods, while for the odd-A nuclei B(M1) and B(E2) values 
were determined for several levels. The B(E2) values obtained via 
the two methods were found to be in excellent agreement. The 
B(M1) and B(E2) values are compared to recent shell model calcula- 
tions. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 41874 


41875 (COO—1265-190, pp 101-103) DWBA analysis of the 
3°Si(*'O,'5N)*'P (g.s.) reaction at 60 MeV. Dehnhard, D.; Franey, 
M.A.; Shkolnik, V.; Weber, D.J.; Artz, J.L. Dec 1977. 

In Annual report 1977. 

DWBA calculations of the differential cross section for the 
3°Si('*O,'°N) reaction are compared with experimental values. Opti- 
cal potential parameters were determined in the usual way. 1 figure, 
1 table. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


41876 Pick-up and inelastic scattering contributions to the proton 
optical potential. Coulter, P.W. (Alabama Univ., University (USA). 
Dept. of Physics); Satchler, G.R. (Oak Ridge National Lab., Tenn. 
(USA)). Nucl. Phys., A; 293: No. 3, 269-292(26 Dec 1977). 
The contributions from couplings with the available inelastic 
(p,p’) and pick-up (p,d) channels to the elastic scattering of 30 MeV 
protons from “Ca, **Ca and **Pb were studied. The equivalent 
non-local potentials were constructed and attempts were made to 
find local equivalents to them. These potentials are dependent upon 
angular momentum. Inelastic scattering produces an attractive con- 
tribution to the real potential,but pick-up results in a much larger 
repulsive term. The main features of the observed scattering from 
Pb can be reproduced by coupling to 24 channels, provided a 
supplementary absorptive term is included. The explicit couplings by 
themselves can produce 90% of the observed absorption cross 
= only about one-half of the empirical absorptive potential 
strength. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


41877 Nuclear data sheets for A=54, Verheul, H.; Auble, R.L. 
(Natuurkundig Laboratorium, Vrije Universiteit Amsterdam, The 
Netherlands). Nucl. Data Sheets; 23: No. 4, 455-527(Apr 1978). 

Nuclear structure data available through December 1977 are 
compiled, and adopted level properties are given. The bulk of the 
data is presented pictorially for easy comparison. Experimental 
details, references, and additional comments, where required, are 
sat in the text. All drawings, tables, and comments are reproduced 
rom the computerized Evaluated Nuclear Structure Data File 
(ENSDF). Any additions or corrections desired by the users should 
be addressed to the evaluators for maintenance and updating of the 
computer file. 


NUCLEAR REACTIONS AND SCATTERING 


41878 (UCID—17732, pp 1-3) Studies of (n, charged particle) 
reactions with 15 MeV neutrons. Haight, R.C.; Grimes, S.M.; Alvar, 
K.R.; Barschall, H.H.; Borchers, R.R. 16 Feb 1978. 


ERA VOL. 3, NO. 17 


In Status report to DOE Nuclear Data Committee. 

Cross sections for (n,xp), (n,xd), and (n,xa) reactions on the 
major constituents of stainless steel (Fe, Ni, Cr) and the individual 
isotopes **Fe, 5*Fe, **Ni, © Ni, °°Cr, and 5*Cr are tabulated. These 
reactions are thought to be a major contributor to radiation damage 
of thermonuclear reactor materials. 1 figure. (RWR) 


41879 Is (*He, t) primarily a (*He, a)(a, t) reaction. Charlton, 
L.A. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.); 
Kunz, P.D. (Colorado Univ., Boulder (USA). Nuclear Physics 
Lab.). Phys. Lett., B; 72: No. 1, 7-10(5 Dec 1977). 

The reaction **Ca(*He, t)**Sc to the low-lying even spin 
states has been studied as a pure sequential (*He, a)(a, t) process 
using an exact finite-range formalism. It is found that the strength of 
the cross-sections to these states is underpredicted by large factors. 
The consideration of second-order processes via the inelastic chan- 
nels also fails to account for the strength of these states. The (*He, t) 
discrepancy still exists. 


41880 Resonant neutron capture in *°Sc below 100 keV. Kenny, 
M.J.; Allen, B.J. (Australian Atomic Energy Commission Research 
Establishment, Lucas Heights); Maklin, R.L. (Oak Ridge National 
Lab., Tenn. (USA)). Aust. J. Phys.; 0: No. 5, 605-616(Nov 1977). 

The neutron capture cross section of **Sc has been measured 
with 0.2% energy resolution in the range 2.5-100 keV. Many new | 
> 0 resonances are observed and the average s- and p-wave radia- 
tive widths and standard deviations are <gamma-gamma>/sub s/ 
= 0.84 +-0.46 eV and <gamma-gamma>/sub p/ = 0.5+-0.3 eV. 
No significant correlation is observed between the reduced neutron 
widths and radiative widths of the s-wave resonances. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


REFER ALSO TO CITATION(S) 41878 


NUCLEAR REACTIONS AND SCATTERING 


41881 (COO—1265-190, pp 55-57) Population of excited state 
analogs in the '°Sn(p,n)'"°Sb reactions. Fitzgerald, D.; Lilley, J.S. 
Dec 1977. 

In Annual report 1977. 

Theoretical predictions were made in terms of a two-step 
model which considers the reaction to be inelastic scattering fol- 
lowed by charge exchange and vice versa. Cross sections to each of 
the four excited-state analogs were computed separately for incident 
proton energies of 17 and 19 MeV. Agreement with experimental 
data is acceptable. 1 figure. (RWR) 


41882 (COO— 1265-190, pp 57-59) (p,n) reaction on *'Zr and 
Mo. Fitzgerald, D.; Lilley, J.S.; Poppe, C.H. Dec 1977. 

In Annual report 1977. 

The neutron—proton coincidence technique was used in a 
study on Zr at 14 and 15 MeV and ®Mo at 15 MeV. Proton 
spectra indicate considerable branching of background states to 
several states in the residual nucleus. The branching is quite sensitive 
to | value and nuclear temperature. Differential cross sections to the 
ground state analogs of both nuclei taken at 15 MeV are shown. 
Results are compared with those of earlier workers. 1 figure, 1 table. 
(RWR) 


41883 (COO—1265-190, pp 60-73) Elastic scattering of ‘*O on 
28Si between 45.0 and 73.5 MeV. Shkolnik, V.; Dehnhard, D.; 
= S.; Franey, M.A.; Tripp, S.; Artz, J.L.; Weber, D.J. Dec 
1977. 

In Annual report 1977. 

Angular distributions of '*O elastically scattering by Si iso- 
topes were analyzed by the optical model. Differential cross sections 
are shown for all isotopes at 60 MeV, and for **Si at energies from 
45 to 63 MeV. The potentials found are discussed in some detail; the 
best fits were produced by surface-transparent potentials. 3 figures, 2 
tables. (RWR) 


41884 (COO—1265-190, pp 73-74) inelastic '*O scattering on 
54Fe and ** Ni at 50 MeV. Lewis, D.A.; Petersen, J.F. Dec 1977. 
In Annual report 1977. 
Studies of '*O scattering by medium-weight targets contin- 
ued. Differential cross section for the “Ca + '*O(2*) reaction at 50 
MeV is shown. It was found that a single folding model incorporat- 
ing p + '%O potentials from the literature fits the data surprisingly 


well if a constant-shape deformation procedure is used. 1 figure. 
(RWR) 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


41885 (UCID—17732) Status report to DOE Nuclear Data Com- 
mittee. Anderson, J.D.; Browne, J.C.; Struble, G.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 16 Feb 1978. 
Contract W-7405-ENG-48. 10p. Dep. NTIS, PC A02/MF AOl. 

This status report includes brief reports on measurements and 
calculations of quantities for nuclear data applications and data for 
reactor safety. Separate abstracts were prepared for those items with 
a significant amount of data. (RWR) 


RADIOACTIVE DECAY 


41886 (UCID—17732, pp 4) Half-life of /sup 92g/Nb. 
Nethaway, D.R.; Prindle, A.L.; Van Konynenburg, R.A. 16 Feb 
1978. 


In Status report to DOE Nuclear Data Committee. 
A half-life of (3.6 +- 0.3) x 107 years was obtained for the 
®2Nb ground state. (RWR) 


41887 (UCID—17732, pp 6) High-resolution total cross section 
of Ce, Meyer, R.A.; Henry, E.A.; Stevenson, P.C.; Lien, O.G.; 
Lane, S.M. 16 Feb 1978. 
In Status report to DOE Nuclear Data Committee. 
Decay p properties were determined for /sup 132g/Sb, /sup 
132m/Sb, ***Sb, and '**Sb. Values of half-life and E/sub y/-bar are 
given. 1 table. (RWR) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 41891, 41892 


41888 (COO—1265-190, pp 124-128) Study of **'Cs via the 
133s (p,t) reaction. Palmer, D.C.; Hintz, N.M.; Ingham, D.; Kubono, 
S. Dec 1977. 

In Annual report 1977. 

The strengths of levels below 1.8 MeV in '*Cs were meas- 
ured with the '*Cs(p,t) reaction at 21 MeV; angular distributions 
were also measured for the '**Ba(p,t)'**Ba reaction, to examine the 
relation between ‘'Cs and the even core nucleus. Dominant L 
transfer, spin, parity, and cross section for each level seen are 
tabulated. It appears more promising to treat '*'Cs as a moderately 
deformed rotor with the odd proton occupying the lowest orbits 
originating from the 2d/sub 5/2/, 1g/sub 7/2/, and li/sub 11/2/ 
states than as a particle (or hole) weakly coupled to a spherical 
vibrator. 2 figures, 1 table. (RWR) 


41889 Nuclear data sheets for A=141. Tuli, J.K. (National 

Nuclear Data Center, Brookhaven National Laboratory, Upton, 

me 11973, USA). Nucl. Data Sheets; 23: No. 4, 529-605(Apr 

The experimental nuclear structure data for A=141 isobars 

= panne. For some nuclides of this A: chain the only data 

available are through private communications or unpublished re- 
ports. Such data should be regarded as preliminary. 


41890 Observation of direct neutron decay of isobar analog proc- 
esses of a resonant p,n reaction. Guzhovskii, B.Y. JETP Lett. (USSR) 
(Engl. Transl.); 26: No. 5, 283-286(5 Sep 1977). 

An analysis is presented of the published data on the partial 
cross section of the resonant reactions /sup 117,119/Sn(p,n) /sup 
117,119/Sb on the basis of a formula that takes into account the 
contribution of the direct neutron decay of the isobar-analog reson- 
ances, and the values of the corresponding partial widths have been 
determined for the first time. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 41888 


41891 (COO— 1265-190, pp 118-124) Study of vibrational excita- 
tions and particle—core coupling in ‘°° '°* 1°°Pq by the (p,t) reaction. 
— C.; Rehbein, D.; Kubono, S.; Palmer, D.; Hintz, N. Dec 

In Annual report 1977. 

Angular distributions are shown for the **Pd(p,t)'°?Pd reac- 
tion at 19 MeV. A schematic spectrum showing summed cross 
sections is also presented. Known levels in ‘Pd are plotted and 
mR Wn with predictions of the interacting-boson model. 4 figures. 


41892 (UCID—17732, pp 6) - irmenins total cross section 
of Ce, Camarda, H.S. 16 Feb 1978 


In Status report to DOE Nuclear Data Comittee. 
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A high-resolution time-of-flight experiment was carried out 
for neutron energies between 20 and 240 keV. The _ s and p 
strength functions and level spacings are given. (RWR 


41893 Resonant neutron capture in '*®La, sabe A.R.deL.; 
Allen, B.J. (Australian Atomic Energy Commission Research Estab- 
lishment, Lucas Heights); Macklin, R. L. (Oak Ridge National Lab., 
Tenn. (USA)). Aust. J. Phys.; 0: No. 5, 599-604(Nov 1977). 

The neutron capture cross section of 1**La has been measured 
with high energy resolution between 2.5 and 90 keV by using the 
capture cross section facility at the 40 m station on the Oak Ridge 
Electron Linear Accelerator. Individual resonances were analysed 
to 15 keV and the average s- and p-wave radiative widths deduced 
were <gamma-gamma>/sub s/ = 55+-6 MeV and <gamma- 

amma>/sub p/ = 40+-7 meV. The p-wave neutron strength 
fanction obtained was S; = (0.30+-0.10)x10* The s-wave reson- 
ances decay strongly to final f-wave states via a postulated doorway 
state mechanism. The transition —— for these decays are not 
correlated with the neutron widths of the initial states. 


NUCLEAR PROPERTIES AND REACTIONS, 
= 150-189, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 41896 


41894 (COO—1265-190, pp 89-90) Evidence for a Coulomb ab- 
sorption term in the optical model for heavy ions. Franey, M.A.; 
Weber, D.J.; Dehnhard, D.; Artz, J.L.; Shkolnik, V. Dec 1977. 

In Annual report 1977. 

Differential cross sections for elastic and inelastic scattering 
of 72-MeV '*O ions by ‘Sm are shown. A fit was obtained to the 
elastic scattering data by including a me enwh) term in the imagi- 
nary part of the optical potential. 1 figure. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 41896 


41895 (ORO—4935-023) Structure of nuclei far from beta stabil- 
ity. Progress report, May 15, 1977—May 14, 1978. Zganjar, E.F. 
(Louisiana State Univ., Baton Rouge (USA). Dept. of , ari and 
Astronomy). 1978. Contract EY-76-S-05-4935. 29p. Dep. NTIS, PC 
A03/MF AOl1. 

Work for this period emphasized the study of the coupling 
mechanisms of unpaired nucleons (or holes) to the nuclear core in 
the odd-Z Au and TI nuclei and odd-N Hg and Pt neutron-deficient 
isotopes and a study of the high-spin structure of '® Au by in-beam 
y-y and y-e spectroscopy. Instrument and ion source development 
and data analysis are also reviewed. The discussion is basically 
descriptive in nature, although some data are presented on ‘Au. A 
number of detailed reports on individual nuclei are in preparation. 2 
figures. (RWR) 


NUCLEAR REACTIONS AND SCATTERING 


41896 (LA—7236-MS) Evaluation of the pe 
1757u(n,2n/sup 174m/Lu, and ‘> Lu(n,3n)'”*Lu cross sections from 
threshold to 20 MeV. Philis, C.; Young, P.G.; Arthur, E.D. (Los 
Alamos Scientific Lab., N.Mex. (USA ). Apr 1978. Contract W- 
7405-ENG-36. 33p. Dep. NTIS, PC A03/MF AO1. 

An evaluation of the **Lu(n,2n)'*Lu, 'Lu(n,2n)/sup 
174m/Lu, and '7>Lu(n,3n)*7*Lu reactions from threshold to 20 MeV 
is presented. Available experimental data were renormalized to a 
consistent set of standards and were used along with results from 
statistical-preequilibrium model calculations to produce recommend- 
ed curves for each of these reactions. 


SPONTANEOUS AND INDUCED FISSION 


41897 Transitional features observed in the charge and angular 
distributions of deeply inelastic fragments produced in the reactions 
181Ta+620 MeV Kr. Cauvin, B.; Schmitt, R.P.; Wozniak, G.J.; 
Glaessel, P.; Russo, P.; Jared, RC; Moulton, J. B; Moretto, L.G. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nucl. 
Phys., A; 294: No. 1, 225- 245(2 Jan 1978). 

Charged fragments produced in the reaction '*'Ta+620 MeV 
**Kr have been studied with AE-E telescopes. Kinetic energy spec- 
tra, charge distributions and angular distributions have been meas- 





4134 ENERGY RESEARCH ABSTRACTS 


ured for atomic numbers in the range 13 <= Z <= 49. For all 
observed atomic numbers and for all angles, the energy spectra show 
the presence of energetically relaxed products in the vicinity of the 
Coulomb barrier. The spectra for elements near the projectile also 
show a large contribution from incompletely damped events at 
angles close to the grazing angle. For these elements the spectra 
show no clean separation between the relaxed and partially damped 
components. The charge distributions peak at or slightly above the 
projectile Z. For elements well removed in Z from the projectile, 
the angular distributions are forward peaked, whereas elements near 
Kr have angular distributions which are side peaked. The transition 
from side peaking to forward peaking takes place over a smaller 
range of Z-values than was observed for the _ reaction 
197 Au+620MeV *Kr. The experimental data are interpreted within 
the framework of a diffusion model. Angular distributions calculated 
with the diffusion model are in semi-quantitative agreement with 
experiment. The coupling between energy dissipation and mass 
transfer is also discussed. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 41895, 41901 


41898 Nuclear data sheets for A= 195. Harmatz, B. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830, USA). Nucl. 
Data Sheets; 23: No. 4, 607-669(Apr 1978). 

Nuclear structure information available to January 1978 has 
been reviewed. The level properties obtained from various reaction 
and decay experiments are shown in the drawings. Experimental 
methods, references, and comments are given in the text. 


NUCLEAR REACTIONS AND SCATTERING 


41899 (COO— 1265-190, pp 106-111) Sub-Coulomb neutron 
transfer on *°* Pb using carbon and oxygen ions. Phillips, W.R.; Lilley, 
J.S.; Franey, M.A. Dec 1977. 

In Annual report 1977. 

Back-angle differential cross sections for the 7°*Pb('*C,'*C) 
20°9Pb reaction at 52 MeV are shown. The normalization of the 
DWBA cross sections is discussed. 1 figure, 1 table. (RWR) 


41900 (COO— 1265-190, pp 113-117) Study of two-neutron trans- 
fer at sub-Coulomb energies. Franey, M.A.; Lilley, J.S.; Phillips, 
W.R. Dec 1977. 

In Annual report 1977. 

The 7°*Pb('*O, '*O)?*Pb and related reactions were studied 
at sub-Coulomb energies to test theoretical descriptions of the two- 
neutron-transfer process. A few cross sections are given. Results 
suggest that two-step processes involving nuclear excitation or se- 
quential transfer are important. 2 figures. (RWR) 


41901 (COO— 1265-190, pp 129-137) Study of 1% 1%? 1% P¢ using 
the (p,t) reaction. Vergnes, M.; Rotbard, G.; Kalifa, J.; Vernotte, J.; 
Berrier, G.; Seltz, R.; Sharma, H.L.; Hintz, N. Dec 1977. 

In Annual report 1977. 

Angular distributions are presented for a number of states. 
The lowest excited 0* and the 2*s states in the lighter Pt isotopes are 
close to the energies expected for the “two-phonon”, K = 0 gamma 
vibrational band. 8 figures. (RWR) 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 41902 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


41902 (CONF-780333—2) Overview: history and perspective of 
the search for superheavy elements. Keller, O.L. Jr. (Oak Ridge 
National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 12p. 
Dep. NTIS, PC A02/MF AOl1. 

From Symposium on superheavy elements; Lubbock, TX, 
USA (9 Mar 1978). 

Although superheavy elements had been postulated earlier, 
the current wave of international interest in these elements began in 
the latter part of the 1960's as a result of predictions of unusual 
nuclear stability around element 114. Another island of stability was 
later postulated around element 164. The theoretical studies have 
been paralleled by experimental programs concerning searches for 
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superheavy elements. Searches using heavy ion reactions have cul- 
minated recently in investigations of the reaction **Cm + “Ca. 
Extensive searches have also been made in nature. So far none of 
these approaches has produced a generally accepted superheavy 
element discovery, although workers at various sites (including 
Dubna and Stanford) have recently obtained results which are 
encouraging. Spontaneous fission has been used most usually for the 
searches in nature and at accelerators because of the extreme sensi- 
tivity it allows for detection. Many kinds of samples have been 
counted. Among the more interesting are meteorites. At Dubna 
some possible signs of a superheavy element have been seen in the 
Allende meteorite. Alpha activities not corresponding to known 
nuclides have also been reported from time to time. The search for 
superheavy elements has served as the motivation for the develop- 
ment of several techniques for identifying in a definitive fashion a 
very small number of the atoms of an element. Perhaps the most 
notable of these is the development of apparatus to allow the use of 
synchrotron radiation to excite x-ray fluorescence for an identifica- 
tion. Thus, although to date no superheavy elements have been 
discovered, the possibilities still appear strong; and the motivation 
generated by the search is resulting in definite advances in the 
techniques of theory and experiment. 5 figures, 39 references. 


RADIOACTIVE DECAY 


41903 (LA-UR—77-2901) Detection of the new isotopes, 12.3- 
minute *°*Cf and 43-minute *°*Md. Hoffman, D.C.; Wilhelmy, J.B.; 
Weber, J.; Daniels, W.R.; Hulet, E.K.; Landrum, J.H.; Lougheed, 
R.W.; Wild, J.F. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 35p. (CONF-771225—2). Dep. NTIS, 
PC A03/MF AOl1. 

From Conference on interactions of heavy ions with nuclei 
and synthesis of new elements; Dubna, USSR (13 Dec 1977). 

The new isotope 12.3-minute **Cf was produced via the (t,p) 
reaction on a ***Cf target, and a new 43-minute isomer of **Md was 
produced via the (a,n) reaction on *°Es at the Los Alamos FN 
Tandem Van de Graaff facility. The mass and total kinetic energy 
distributions of the fission fragments from the spontaneous fission 
(SF) of the *5*Cf were found to be very similar to those from SF of 
the lighter californium isotopes. The most probable total kinetic 
energy was nearly the same as that measured for **Cf and ***Cf. 
The 43-minute ***Md decays by electron capture to 380-us ***Fm, 
and therefore, we were able to study the mass and kinetic energy 
distributions from spontaneous fission of **Fm. the mass distribution 
was narrowly symmetric, similar to that measured for *°Fm (SF), 
but much narrower than that reported for *’Fm (SF). The most 
probable total kinetic energy for **Fm (SF) was measured to be 238 
MeV, nearly as high as that of 243 MeV measured for *°Fm (SF), 
and much higher than the value of 198 MeV reported for *’Fm 
(SF). Thus, although a rather dramatic change in spontaneous fission 
properties occurs for fermium isotopes at N = 158, no such abrupt 
change was observed for the californium isotopes. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 41904 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 41903 


41904 (ANL/NDM-—37) Neutron inelastic scattering studies for 
lead-204. Smith, D.L.; Meadows, J.W. (Argonne National Lab., III. 
(USA)). Dec 1977. Contract W-31-109-ENG-38. 7lp. Dep. NTIS, 
PC A04/MF AO1. 

A 9.57-g sample of lead metal, enriched to 99.7 percent 7°*Pb, 
was used in an investigation of neutron inelastic scattering from this 
rare isotope at the Argonne National Laboratory Fast-Neutron 
Generator Facility. Neutron excitation of the 66.9-m isomeric state 
at 2.186 MeV in *°*Pb was measured from near threshold to approxi- 
mately 10 MeV using activation techniques. Cross sections and a 
value for the isomeric half life were derived from these data. Time- 
of-flight techniques were employed to measure spectra of promptly- 
emitted gamma rays from the 7°*Pb(n;n’,y)?°*Pb reaction at neutron 
energies less than or equal to 3 MeV. Cross sections and angular 
distributions were derived from these data for several of the stronger 
transitions. Other available fast-neutron data for this isotope are 
reviewed briefly. 


41905 (UCID— 17732, pp 6-7) Measurement of the total neutron 
cross section of **1Am. Phillips, T.W.; Howe, R.E. 16 Feb 1978. 
In Status report to DOE Nuclear Data Committee. 
Neutron transmission data were obtained on a metallic sample 
from 0.5 to 25 MeV. Preliminary results are shown. 1 figure. (RWR) 
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SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 41903 


41906 (ANL/NDM—339) Fission cross section of *°°Pu relative 
to *°U from 0.1 to 10 MeV. Meadows, J.W. (Argonne National 
Lab., Ill. (USA)). Mar 1978. Contract W-31-109-ENG-38. 20p. Dep. 
NTIS, PC A02/MF AOl1. 

The fission cross ratios of *°Pu to **°U were measured over 
the neutron energy range of 0.1 to 10 MeV. The atom ratios of the 
samples were based on their relative thermal fission rates and on 
their alpha activity. 


41907 (ORNL/NUREG—34) Fission-product energy release for 
times following thermal-neutron fission of 7*°Pu between 2 and 14000 
seconds, Dickens, J.K.; Emery, J.F.; Love, T.A.; McConnell, J.W.; 
Northcutt, K.J.; Peelle, R.W.; Weaver, H. (Oak Ridge National 
Lab., Tenn. (USA)). 30 MAR 1978. Contract-W-7405-ENG-26. 90p. 
Dep. NTIS, PC A05/MF AO1. 

Fission-product decay energy-release rates were measured for 
thermal-neutron fission of **°Pu. Samples of mass | to 5 wg were 
irradiated for 1, 5, or 100 s at the fast pneumatic-tube facility at the 
Oak Ridge Research Reactor. The resulting beta- and gamma-ray 
emissions were counted for times-after-fission between 2 and 14000 s. 
The data were obtained for beta and gamma rays separately as 
spectral distributions, N(E/sub y/) vs E/sub y/ and N(E/sub B/) vs 
E/sub 8/. For the gamma-ray data the spectra were obtained with a 
Nal detector, while for the beta-ray data the spectra were obtained 
with an NE-110 detector with an anticoincidence mantle. The raw 
data were unfolded to provide spectral distributions of modest 
resolution. These were integrated over E/sub y/ and E/sub B/ to 

rovide total yield and energy integrals as a function of time after 
ission. The final integral data are given in tabular and graphical 
forms, including a complete analysis of uncertainties. Beta-ray 
energy emission rates fall somewhat below summation calculations 
based on the ENDF/B-IV fission product file except for times less 
than 15 seconds after fission and times near 2000 seconds after 
fission. Photon energy emission falls above the summation calcula- 
tion for all measured time integrals, by amounts ranging from 1 to 
33%. The data were summed to obtain equivalent decay power for 
an infinite irradiation normalized to summation calculation at 14000 s 
after shutdown. On this basis the summation calculation is equal to, 
or falls below, the experimental points by amounts up to 5%. 18 
figures, 13 tables. 


41908 (ORNL/NUREG/TM—191) Fission product beta and 
gamma energy release quarterly progress report for October—Decem- 
ber 1977. Dickens, J.K.; Emery, J.F.; Freestone, R.M.; Love, T.A.; 
McConnell, J.W.; Northcutt, K.J.; Peelle, R.W. (Oak Ridge National 
Lab., Tenn. (USA)). 30 Mar 1978. Contract W-7405-ENG-26. 25p. 
Dep. NTIS, PC A02/MF AO1. 

Beta-ray and gamma-ray energy-release data for thermal- 
neutron fissioning of the fuel element *°°Pu, obtained for waiting 
times 2 < or = to t/sub w/ < or = to 14000 s, were processed to 
give modest resolution beta-ray and gamma-ray spectra vs t/sub w/. 
These spectra were integrated to give integral beta-ray and gamma- 
ray energy-release data. These experimental data sets are reported in 
tabular form and in graphical form, and are compared to predictions 
based upon summation calculations. Differences of up to approxi- 
mately 30% between calculated and experimental values are ob- 
served. Total energy-release data were obtained by summing the 
beta-ray energy-release data with the gamma-ray energy-release 
data; these are compared with predictions based upon summation 
calculations. Although these comparisons are generally favorable, 
differences are observed particularly for 200 < or = to t/sub w/ < 
or = to 1500 s; hence, further evaluation of the basic data files may 
be required. 5 figures, 3 tables. 


41909 (UCID—17732, pp 5) anti v for ***Am/sup m/. Howe, 
R.E. 16 Feb 1978. 

In Status report to DOE Nuclear Data Committee. 

The prompt fission neutron multiplicity was measured for / 
sup 242m/Am (n,f) from 0.01 eV to 30 MeV. Results were consistent 
with the accepted thermal value but fell below the ENDL evalua- 
tion at higher energies. (RWR) 


NUCLEAR THEORY 


NUCLEAR STRUCTURE 


41910 Bose condensation in supercritical external fields - 
Charged condensates. Klein, A. (Pennsylvania Univ., Philadelphia 
(USA). Dept. of Physics); Rafelski, J. (Argonne National Lab., Ill. 
(USA)). Z. Phys., A; 284: No. 1, 71-81(Nov 1977). 

This paper extends a previous one which was applicable only 
to short-range interactions. We study the relativistic field theory of a 
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charged spin-zero boson field in the presence of the Coulomb field of 
a prescribed (nuclear) charge distribution. It is shown that for a 
sufficiently intense field the ground state is unstable against the 
formation of a Bose-Einstein condensate of negatively charged 
bosons escaping the system. When the effects of weak interaction are 
included, the instability occurs in a weaker field and itrons are 
emitted. A consistent quantum theory is formulated after the Cou- 
lomb interaction of the bosons is included. Properties of the conden- 
sate are examined in the limit of large condensate density, in a mean- 
field approximation, which is also studied numerically. Possible 
implications concerning the existence of abnormally bound nuclei 
are presented. 


NUCLEAR REACTIONS AND SCATTERING 


41911 (COO—3235-83) Nuclear excitations and reaction mecha- 
nisms. Progress report, November 1, 1976—October 31, 1977. (Brown 
Univ., Providence, R.I. (USA). Dept. of Physics). 1 Nov 1977. 
Contract EY-76-S-02-3235. 28p. Dep. NTIS, PC A03/MF AOl. 

Research during the period is reviewed under the following 
topics: diamagnetism, gauge transformations, and energy-weighted 
sum rules; nuclei in magnetic fields; photon scattering and absorption 
from bound systems; channel coupling array (CCA) calculations for 
a three-body nuclear reaction model; effect of particle identity in the 
CCA formalism; wave function formalisms in many-body scattering 
theory; arrangement channel quantum mechanics as a bound-state 
formalism; Hz bound-state calculations; two-electron atom calcula- 
tions; application of dispersion relation methods to three-body sys- 
tems; and application of dispersion relations to the four-nucleon 
system. The discussions are administrative in nature. Lists of person- 
nel, publications, etc., are included. (RWR) 


41912 (UCRL—50400(Vol.5)(Rev.1)(Pt.B)) Relativistic trans- 
formations between center-of-mass and laboratory systems for two- 
body nuclear reactions. Howerton, R.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 12 Apr 1978. Contract W-7405- 
ENG-48. 19p. Dep. NTIS, PC A02/MF AO1. 

A technique for transforming cross sections and secondary- 
particle energies between center-of-mass and laboratory systems is 
described for two-body nuclear reactions. The derivations of the 
— transformations needed for this technique are reviewed. 5 
igures. 


NUCLEAR MODELS 


41913 (BNL—23001) A-THREE: a user's manual. Auerbach, 
E.H. (Brookhaven National Lab., Upton, N.Y. (USA)). Jun 1977. 
Contract EY-76-C-02-0016. 46p. Dep. NTIS, PC A03/MF AOI. 

A-THREE is an optical-model code for elastic scattering, 
specifically designed for the requirements of heavy-ion projectiles. 
Fast search procedures for fitting model parameters to experimental 
data are provided. Because of structural similarity, provision for 
bound-state calculation is also included. In a sense, this code is 
“grandson of ABACUS-2;” it has, however, been written completely 
anew. Principal features include the ability to calculate to high 
partial waves (up to 1 = 800), refinement of integration meshes for 
large wave number, and a variety of forms for the optical potentials. 
The very superior Manchester Coulomb Wave Functions Routine, 
good in all parts of the (rho, eta) plane is used. This code, written in 
Fortran-extended, has been in use at Brookhaven on its CDC-7600 
for the last two years, during which a number of minor improve- 
ments have been added. A general overview of the principal features 
of the code is given first, with some recommendations for input. This 
overview is intended to guide the user, and is not intended as a 
detailed description of the code. Then follow sections describing the 
input cards and the output generated by the code. These sections are 
sufficiently detailed to permit a user to prepare input without refer- 
ence to a code listing. Finally, material necessary for writing special 
potential well subroutines and tables of control and parameter num- 
bers are appended. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 41642 


41914 (LA—7227-MS) Electron transport code theoretical basis. 
Dubi, A.; Horowitz, Y.S. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Apr 1978. Contract W-7405-ENG-36. 10p. Dep. NTIS, PC 
A02/MF AO1. 

This report mainly describes the physical and mathematical 
considerations involved in the treatment of the multiple collision 
processes. A brief description is given of the traditional methods 
used in electron transport via Monte Carlo, and a somewhat more 
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detailed description, of the approach to be used in the presently 
developed code. 


41915 (UCID—17774) Definition of two band parameters for use 
in photon transport calculations. Cullen, D.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Apr 1978. Contract 
W-7405-ENG-48. 14p. Dep. NTIS, PC A02/MF AOI. 

The multigroup photon diffusion equations are derived from 
the Boltzmann equation. Limitations and assumptions imposed by 
the diffusion equation are thus apparent. In addition, this approach 
serves to define all of the required diffusion parameters in terms of 
cross sections; the relationship to the multi-band parameters used in 
neutron transport calculations can thus be clearly established. All 
required two-band parameters are defined in terms of Planckian and 
Rosseland mean values. (RWR) 


41916 (UCRL—80655) Cross section probability tables in multi- 
group transport calculations. Cullen, D.E.; Plechaty, E.F.; Doyas, 
R.J.; Weisbin, C.R.; White, J.E. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Mar 1978. Contract W-7405- 
ENG-48. 27p. (CONF-780334—1). Dep. NTIS, PC A03/MF AOl. 

From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 

The use of cross section probability tables in multigroup 
transport calculations is presented. Emphasis is placed on how 
probability table parameters are generated in a multigroup cross 
section processor and how existing transport codes must be modifed 
to use them. In order to illustrate the accuracy obtained by using 
probability tables, results are presented for a variety of neutron and 
photon transport problems. (5 figures, 1 table). 


41917 (UCRL—80699) Production of multi-group data at Liver- 
more. Giles, P.C. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Mar 1978. Contract W-7405-ENG-48. 3p. (CONF- 
780334—2). Dep. NTIS, PC A02/MF AO1. 

From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 

The Livermore evaluated nuclear data library (ENDL) is 
used at Livermore as a source of data from which multigroup 
parameters are derived for use in a variety of transport codes which 
in terms of methods span the gamut from Monte Carlo to S/sub n/ 
to diffusion and in terms of particles considered includes neutrons, 
photons, and/or charged particles. In order to service all of these 
application areas a system of computer codes has been in operation 
for some time. This paper discusses the initial design philosophy and 
goals of this system, its present status, and future projected features. 


41918 Effective-charge theory and the electronic stopping power 
of solids. Yarlagadda, B.S.; Robinson, J.E.; Brandt, W. (Argonne 
National Laboratory, Argonne, Illinois 60439). Phys. Rev., B; 17: No. 
9, 3473-3483(1 May 1978). 

Electronic stopping powers S of solids for penetrating ions 
are analyzed on the basis of effective-charge theory, and comprehen- 
sive comparisons are made to available data for random stopping. 
The effective projectile-ion charges Z/sup asterisk/,e, extracted 
from the data agree to within experimental uncertainties with those 
calculated in a statistical model, for projectile atomic number rang- 
ing from Z; = 1 to Z; = 92 and for projectile velocity vi > or = Vo 
equivalent e?/h. The rise of Z/sup asterisk/; with v: fully accounts 
for an often-quoted apparent deviation of heavy-ion stopping power 
from the behavior expected in the limit v: — 0. The Bloch and the 
Z*, corrections to the usual formula for S are calculated and found 
to make no appreciable contribution to presently available data, save 
_ to one bromine datum. When v/sub 0/ 9 or = vi 9 or = 

vo the analysis requires, and provides, and empirical velocity- 
dependent proton effective charge Z/sup asterisk//sub p/e. A theo- 
retical account of Z/sup asterisk/p is given in terms of velocity and 
energy criteria for electron stripping. Thomas-Fermi densities for 
heavy ions are used to calculate Z/sup asterisk/,. Our results lead to 
an interpolation linear in v; for the range 0 < or = vi 9 or = v/sub 
0/ which gives satisfactory values for S in this low-velocity regime. 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 40284, 41921 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 40284, 41867, 41916, 41917 


41919 (CONF-780329—1) Analytic angular integration tech- 
nique for generating multigroup transfer matrices. Bucholz, J.A. (Oak 
ne National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG- 
26. Ilp. Dep. NTIS, PC A02/MF AO1. 


From Workshop on multigroup nuclear cross-section prepara- 
tion; Oak Ridge, TN, USA (14 Mar 1978). 
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Many detailed multigroup transport calculations require 
group-to-group Legendre transfer coefficients to represent scattering 
processes in various nuclides. These (fine-group) constants must first 
be generated from the basic data. An alternative technique for 
generating such data from the total scattering cross section of a 

icular nuclide on a pointwise energy basis, sigma(E’), and some 
information regarding the angular scattering distribution for each 
initial energy point is outlined. The evaluation of generalized multi- 
oup transfer matrices for transport calculations requires a double 
integration extending over the primary and secondary ener; 
groups, where, for a given initial energy, the integration over the 
secondary energy group may be replaced by an integral over the 
gone scattering angles. In the present work, analytic expressions 
‘or these angular integrals are derived which are free of truncation 
error. Differences between the present method (as implemented in 
ROLAIDS) and other methods (as implemented in MINX and 
NEWXLACS) are explored. Of particular interest is the fact that, 
for hydrogen, the angular —— is shown to simplify to the 
point that, for many weight functions, the integration over the 
primary energy group might also be performed analytically. This 
completely analytic treatment for hydrogen has recently been imple- 
mented in NEWXLACS. | figure. 


41920 (KAPL-P—4058) User oriented numerical analysis. 
Wachspress, E.L. (Knolls Atomic Power Lab., Schenectady, N.Y. 
(USA)). 1978. Contract EY-76-C-12-0052. 16p. (CONF-780331—1). 
Dep. NTIS, PC A02/MF AOl1. 

From Conference of mathematical software; Austin, TX, 
USA (29 Mar 1978). 

Work typical of the numerical analyst is described. Emphasis 
is on problems encountered in modeling turbulent fluid flow and 
neutron diffusion. 1 figure. (RWR) 


41921 (LA-UR—78-771) NJOY: a comprehensive ENDF/B pro- 
cessing system. MacFarlane, R.E.; Barrett, R.J.; Muir, D.W.; Boi- 
court, R.M. (Los Alamos Scientific Lab., N.Mex. (USA)). 1978. 
Contract W-7405-ENG-36. 14p. (CONF-780334—4). Dep. NTIS, 
PC A02/MF AO1. 

From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 

NJOY is the successor to the MINX code. It provides an 
efficient and accurate capability for processing ENDF/B-IV and -V 
data for use in fast reactor, thermal reactor, fusion reactor, shielding, 
and weapons analysis. NJOY produces neutron cross sections and 
group-to-group scattering matrices, heat production cross sections, 
photon production matrices, photon interaction cross sections and 
group-to-group matrices, delayed neutron spectra, thermal scattering 
cross sections and matrices, and cross-section covariances. Detailed 
pointwise cross sections, heating KERMA factors, thermal cross 
sections, and energy-to-energy thermal matrices are also available 
for plotting and Monte Carlo applications. NJOY currently process- 
es all types of data on ENDE/B except for the decay chain and 
fission product yield files. NJOY provides output in the CCCC 
ISOTXS, BRKOXS, and DLAYXS formats, in DTF/ANISN 
format, and in a new comprehensive format called MATXS. Other 
important features of NJOY include free-format input, efficient 
binary I/O, dynamic storage allocation, an extremely modular struc- 
ture, an accurate center-of-mass Gaussian integration for two-body 
scattering, and a flux calculator that makes it possible to compute 
accurate self-shielded cross sections when wide and intermediate- 
width resonance effects are important. NJOY is a single, integrated, 
efficient — that produces almost all of the basic cross sections 
~ or multigroup methods of nuclear analysis. 3 figures, 4 
tables. 


MEDICAL PHYSICS 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


REFER ALSO TO CITATION(S) 41399 


DOSIMETRY 


41922 (COO—3522-21) Biological and clinical dosimetry. Pro- 
gress report, 1 October 1976—30 September 1977. Laughlin, J.S.; 
McDonald, J.C. (Sloan-Kettering Inst. for Cancer Research, New 
York (USA). Biological Dosimetry Lab.). 30 Sep 1977. Contract 
EY-76-S-02-3522. 43p. Dep. NTIS, PC A03/MF AO1. 

Portions of document are illegible. 

The Sloan—Kettering portable tissue equivalent calorimeter 
system was employed for a series of measurements in two neutron 
fields generated at our cyclotron which compared specific charge, 
measured with a tissue equivalent ionization chamber, to absorbed 
dose measured with the calorimeter in the same water phantom. The 
ratio measured for ionization chamber response in a Co gamma-ray 
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field to the response of the same chamber in the neutron fields was 
found to be 1.08 and 1.06 for fields whose average neutron energies 
were about 3.5 and 6 MeV, respectively. This is a reflection of the 
dependence of anti W/sub n/ upon neutron energy, and the values 
are compared with recent calculations. Initial measurements of the 
thermal defect in tissue equivalent plastic have established the preci- 
sion and accuracy of the experimental system. Preliminary indica- 
tions confirmed our estimates of the thermal properties of the 
calorimeter. Microdosimetric measurements were carried out in fast 
neutron, and other fields including those produced by *°I and soft x- 
ray sources. A G-M dosimeter was developed and employed to 
measure the gamma-ray portion of dose in a fast neutron field, and 
preliminary work was started on development of a compact spheri- 
cal calorimeter. 


SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 41170 


41923 (CONF-770931—9) Energy losses of channeled ions: the 
BOHR theory revisited. Ashley, J.C.; Ritchie, R.H. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 16p. 
Dep. NTIS, PC A02/MF A0O1. 

From 7. international conference on atomic collisions in 
solids; Moscow, F.R. Germany (19 Sep 1977). 

Theoretical models are presented based on the impact param- 
eter picture for the energy losses of channeled ions. The conceptual 
simplicity afforded by such an approach is quite appealing. In 
addition, it is found that calculations based on these models provide 
reasonable predictions for, and agreement with, a variety of experi- 
mental data. A useful approach is provided for meeting the chal- 
lenges to theory afforded by experimental measurements on channel- 
ing phenomena. 


41924 (LBL—7339) Coherence and relaxation in energy transfer 

in condensed phases. Shelby, R.M. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Mar 1978. Contract W- 
7405-ENG-48. 239p. Dep. NTIS, PC A1l1/MF AOl. 

Thesis. 

Investigations of electronic triplet and vibrational energy 
transfer dynamics and relaxation processes are presented. Emphasis 
is placed on understanding the role of coherence and interactions 
which tend to destroy the coherence. In the case of triplet excitons 
at low temperatures, the importance of coherence in energy migra- 
tion can be established, and the average coherence parameters can be 
experimentally determined. In the case of vibrational excitations, 
both picosecond spectroscopic studies of vibrational relaxation and 
spontaneous Raman spectroscopy are used to characterize the dy- 
namics and give increased insight into the nature of the mechanisms 
responsible for vibrational dephasing. The design and operation of 
the picosecond apparatus used in these experiments is also described. 


41925 Quasispin model for itinerant magnetism: effects of short- 
range order. Liu, S.H. (Ames Laboratory—Department of Energy 
and Department of Physics, Iowa State University, Ames, Iowa 
50011). Phys. Rev., B; 17: No. 9, 3629-3638(1 May 1978). 

The cluster—Bethe-lattice method has been used to study the 
short-range-ordered state of an itinerant magnetic system. We 
assume a local moment on each lattice site, but the moments may 
point up or down and have long- or short-range order. The electron- 
ic structure is solved, and the size of the local moments is determined 
self-consistently. It is found that the Friedel criterion for local 
moments in the disordered state is different from the Stoner criterion 
for ferromagnetic state. The phase transition from the ordered state 
to the paramagnetic state is, in most cases, described by a transition 
to the local-moment state with short-range order. In the disordered 
state the energy bands remain spin split over a large part of the 
wave-vector space. The wave vectors are complex due to spin 
disorder, and the electron wave function is a mixture of majority and 
minority band states. 


41926 Correlation functions in XY-models and step free energies 
in roughening models. Swendsen, R.H. (Brookhaven National Labo- 
ratory, Upton, New York 11973). Phys. Rev., B; 17: No. 9, 3710- 
3713(1 May 1978). 

A duality relation derived by Jose, Kadanoff, Kirkpatrick, 
and Nelson and by Knops is exploited to calculate properties of XY 
and roughening models from known properties of the dual models. It 
is shown that the correlation length in XY models is exactly given 
by &-! = beta-tildef, where f is the free energy per unit length f a 
step and beta-tilde is the inverse temperature in the corresponding 
ges model. Similarly, the exponent eta below T/sub c/ in an 
XY model is given by eta = lim/sub tsvertical-bartsr tsvertical- 
bartsarrow-righttsinfinity/ beta-tildeFi(r)/In vertical-bar r vertical- 
bar, where F,(r) is the free energy associated with two screw 
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dislocations of unit strength and opposite sign separated by the 
distance r in the corresponding roughening model. 


41927 Laser-induced breakdown in H2O and D.O. Hughes, R.C. 
(Sandia Laboratories, Albuquerque, New Mexico 87115). Phys. Rev., 
B; 17: No. 8, 3427-3428(15 Apr 1978). 

Recently Smith, Liu, and Bloembergen reported that the 
laser-induced breakdown of H2O required a significantly higher field 
than for D2O. In this comment it is suggested that two quite different 
mechanisms could account for the difference, (i) the viscosity- 
dependent solvation time for free electrons, and (ii) optical-phonon 
emission by hot electrons. The two mechanisms should be easily 
distinguishable by the temperature dependence of the breakdown 
field. 


SUPERCONDUCTIVITY 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


41928 (AD-A—046529) Experimental studies in solid state and 
low temperature physics. Progress report. Goldman, A.M.; Weyh- 
mann, W.V. (Minnesota Univ., Minneapolis (USA). School of Phys- 
ics and Astronomy). Sep 1977. Contracts N00014-76-C-1086;E(1 1-1)- 
1569. 20p. NTIS PC A02/MF AO1. 

Experimental investigations are being carried out in a broad 
area of low-temperature and solid-state physics which includes su- 
perconductivity, magnetism in metals and liquid and solid helium. 
The pair-field susceptibility of superconductors is being studied. A 
propagation mode in the phase of the superconducting order param- 
eter is under investigation. Superconducting fluctuations are being 
used to probe critical fluctuations in magnetic systems using the 
proximity effect. Heat capacities of superconducting films in the 
vicinity of T/sub c/ are also being investigated. The properties of 
thin film solid solutions of sodium in ammonia, sodium in argon, and 
mercury in xenon are being studied. Nuclear orientation studies of 
the dilute magnetic impurity problem in metals in the 1 mK tempera- 
ture region are being carried out. Refrigeration requirements for this 
work are being met using enhanced hyperfine nuclear cooling. 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 41812 


41929 (ORO—3992-319) Interaction between classical and quan- 
tum systems, Sherry, T.N.; Sudarshan, E.C.G. (Texas Univ., Austin 
(USA). Center for Particle Theory). Oct 1977. Contract EY-76-S-05- 
3992. 65p. Dep. NTIS, PC A04/MF AO1. 

An unconventional approach to the measurement problem in 
quantum mechanics is considered—the apparatus is treated as a 
classical system, belonging to the macro-world. In order to have a 
measurement the apparatus must interact with the quantum system. 
As a first step, the classical apparatus is embedded into a large 
quantum mechanical structure, making use of a superselection princi- 
ple. The apparatus and system are coupled such that the apparatus 
remains classical (principle of integrity), and unambiguous informa- 
tion of the values of a quantum observable are transferred to the 
variables of the apparatus. Further measurement of the classical 
apparatus can be done, causing no problems of principle. Thus 
interactions causing pointers to move (which are not treated) can be 
added. The restrictions placed by the principle of integrity on the 
form of the interaction between classical and quantum systems are 
examined and illustration is given by means of a simple example in 
which one sees the principle of integrity at work. 


41930 (QRO—3992-320) Approach to measurement to quantum 
mechanics. Sudarshan, E.C.G.; Sherry, T.N.; Gautam, S.R. (Texas 
Univ., Austin (USA). Center for Particle Theory). Oct 1977. Con- 
tract EY-76-S-05-3992. 28p. Dep. NTIS, PC A03/MF AOI. 

An unconventional approach to the measurement problem in 
quantum mechanics is considered, the apparatus is treated as a 
classical system, belonging to the macro-world. In order to have a 
measurement the apparatus must interact with the quantum system. 
As a first step, the classical apparatus is embedded into a larger 
quantum mechanical structure, making use of superselection rules. 
Projection back to the classical system is possible. The apparatus and 
system are now coupled such that the apparatus remains classical 
(principle of integrity), and unambiguous information of the values 
of a quantum observable are transferred to the variables of the 
apparatus. Finally, projection back to the classical formulation is 
accomplished. Further measurement of the classical apparatus can be 
done, causing no problems of principle. Thus interactions causing 
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pointers to move (which are not treat) can be added. The restrictions 
placed by the principle of integrity on the form of the interaction 
between classical and quantum systems are examined. 


ELECTRICITY AND MAGNETISM 


41931 (BNL—23478) Low temperature spin wave dynamics in 
classical Heisenberg chains. Heller, P.; Blume, M. (Brandeis Univ., 
Waltham, Mass. (USA). Dept. of Physics; Brookhaven National 
Lab., Upton, N.Y. (USA)). Nov 1977. Contract EY-76-C-02-0016. 
12p. (CONF-771127—11). Dep. NTIS, MF A0O1. 

From 23. conference on magnetism and magnetic materials; 
a MN, USA (8 Nov 1977). 

ortions of document are illegible. 

A detailed and quantitative study of the low-temperature 
spin-wave dynamics was made for the classical Heisenberg-coupled 
chain using computer simulation. Results for the spin-wave damping 
rates and the renormalization of the spin-wave frequencies are pre- 
sented and compared with existing predictions. 


41932 (BNL—24202) Tests on mutagenic effects of strong mag- 
netic fields. Baum, J.W.; Schairer, L.A.; Lindahl, K.L. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Apr 1978. Contract EY-76-C- 
02-0016. 7p. (CONF-780442—1). . NTIS, PC A02/MF AOI. 

From Biomagnetic effects workshop; Berkeley, CA, USA (6 
Apr 1978). 

Studies on effects of magnetic fields on Tradescantia included 
pink stamen hair mutations, pollen abortion, and micronuclei forma- 
tion in the tetrad stages of pollen production. Exposures were made 
using permanent magnets for fields up to 0.7 tesla, an electromagnet 
with 15 cm diameter pole pieces for fields from 0.8 to 1.2 tesla and a 
cryogenic magnet for fields from 2.1 to 3.7 tesla. Results are tabulat- 
ed and it is estimated that 8 hr/day exposures to fields as large as 4 
tesla would produce less mutagenic effects than would be produced 
by the currently accepted maximum permissible radiation dose for 
occupational workers. (HLW) 


MATHEMATICAL PHYSICS 
REFER ALSO TO CITATION(S) 41811, 41914, 42028 


41933 (ORO—3443-69) Analysis of optimal finite element 
meshes in R', Babuska, I.; Rheinboldt, W.C. (Maryland Univ., Col- 
lege Park (USA). Inst. for Physical Science and Technology). Mar 
1978. Contract EY-76-S-05-3443. 60p. Dep. NTIS, PC A04/MF 
AOl. 

A theory of a posteriori estimates for the finite element 
method has been developed. On the basis of this theory, for a two- 
point boundary-value problem the existence of a unique optimal 
mesh distribution is proved and its properties are yzed. This 
mesh is characterized in terms of certain, easily computable local 
error indicators which in turn allow for a simple adaptive construc- 
tion of the mesh and also permit the computation of a very effective 
a posteriori error bound. While the error estimates are asymptotic in 
nature, numerical experiments show the results to be excellent al- 
ready for 10% accuracy. The approaches are not restricted to the 
model problem considered here only for clarity; in fact, they allow 
for rather straightforward extensions to more general problems in 
one dimension as well as to higher-order elements. 11 tables. 
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PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 41992 


41934 (IPP—1/162) Investigation of shock compression in toroi- 
dal in the high voltage belt pinch. Soeldner, F. (Max-Planck- 
Institut fuer Plasmaphysik, Garching/Muenchen (Germany, F.R.)). 
Jun 1977. 29p. Dep. NTIS (US Sales Only), PC A02/MF AOI. 

Fast magnetic compression in investigated in the High Volt- 
age Belt Pinch at two initial densities nsub(eo) = 3 x 10° cm~* and 
nsub(eo) = 7 x 10'* cm™* At the lower density the electrons are 
heated to 3 keV in the piston region, the ions trapped in the piston 
obtaining an energy of 0.7 keV. A third of the ions are reflected off 
the piston attaining an energy of 2.5 keV. At the higher initial 
density a central 8 = 1 plasma in formed. Electrons are heated to 1 
keV in the sheath, the piston ions obtaining an energy of 0.4 keV. 
The degree of ion reflection is 60%. Ion acoustic turbulence in both 
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cases dominates the implosion phase and gives rise to the anomalous 
field diffusion and electron heating observed. og electron density 
and temperature gradients decisively enhance the effective drift 
velocity for wave growth. The experimental results are compared 
with numerical calculations using a hybrid code which includes 
anomalous transport. Scaling studies with the hybrid code in a wider 
density range show in agreement with the experiment increasing 
efficiency of shock heating for higher initial densities due to increas- 
ing ion reflection. 


41935 (LA—7215-MS) Preliminary investigation of anomalous 
relativistic electron beam deposition into a 10°’ to 10° cm™* density 
plasma. Thode, L.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Apr 1978. Contract W-7405-ENG-36. 2ip. Dep. NTIS, PC A02/MF 
AOl. 

Based upon recent theoretical and experimental advances, the 
potential for using a 10 to 30 MeV electron beam to heat a 10%” to 
10”° cm~* density plasma has been investigated. Taking into account 
anode foil scattering, external magnetic field strength, electron-ion 
collision rate, beam self-magnetic field discontinuity, and plasma 
temperature, a coupling efficiency of 15 to 50% is achievable for 
such a plasma. Moreover, the beam generator requirements seem to 
be within present pulse power technology. 


41936 (LAPS—39) Theory of EBT electron-rings. Stuart, G.W. 
(Science Applications, Inc., Boulder, Colo. (USA). Lab. for Applied 
Plasma Studies). Apr 1978. Contract EY-76-C-03-1018. 2ip. (SAI— 
78-620-LJ). Dep. S, PC A02/MF AO1. 

A theoretical model of the energetic electron rings in the 
Elmo Bumpy Torus plasma device is developed. The heating rate is 
controlled by pitch angle scattering. The model predicts: the ring 
location and geometry, the electron heating rate, the ring electron 
spectrum, and the microwave power needed to sustain the rings. The 
model is applied to the Oak Ridge EBT experiment and its predic- 
tions are in substantial agreement with the experimental observa- 
tions, buttressing confidence in its future applications to advanced 
EBT designs. 


41937 (ORNL/TM—6026) Effects of fueling profiles on plasma 
transport. Mense, A.T.; Houlberg, W.A.; Attenberger, S.E.; Milora, 
S.L. (Oak Ridge National Lab., Tenn. (USA)). Apr 1978. Contract 
W-7405-ENG-26. 73p. Dep. NTIS, PC A04/MF AO1. 

A one-dimensional (1-D), multifluid transport model is used 
to investigate the effects of particle fueling profiles on plasma 
transport in an ignition-sized tokamak (TNS). Normal diffusive 
properties of plasmas will likely maintain the density at the center of 
the discharge even if no active fueling is provided there. This 
significantly relaxes the requirements for fuel penetration. Not only 
is lower fuel penetration easier to achieve, but it may have the 
advantage of reducing or eliminating density gradient-driven trapped 
particle microinstabilities. Simulation of discrete pellet fueling indi- 
cates that relatively low velocity (approximately 10° m/sec) pellets 
may be sufficient to fuel a TNS-sized device (approximately 1.25-m 
minor radius), to produce a relatively broad, cool edge region of 
plasma which should reduce the potential for sputtering, and also to 
reduce the likelihood of trapped particle mode dominated transport. 
Low penetrating pellets containing up to 10 to 20 percent of the total 
plasma ions can produce fluctuations in density and temperature at 
the plasma edge, but the pressure profile and fusion alpha production 
remain almost constant. 


41938 (ORNL/TM—6273) Finite beta toroidal plasmas. Bate- 
man, G.; Nelson, D.B.; Sigmar, D.J.; Uckan, N.A. (Oak Ridge 
National Lab., Tenn. (USA)). May 1978. Contract W-7405-ENG-26. 
52p. Dep. NTIS, PC A04/MF AO1. 

These four papers on high-8 tokamak instabilities, fundamen- 
tal time scales for flux conserving tokamak heating, intense tokamak 
heating in the adiabatic approximation, and the Elmo Bumpy Torus 
were presented at the Workshop on High Beta Tokamaks held at 
Varenna, Italy on September 1—9, 1977. They will be included in 
See of that meeting, to be published by the Department 
of Energy. 


41939 (ORNL/TM—6273, pp 10-15) Fundamental time scales 
for flux conserving tokamak heating and certain global FCT equilibri- 
um properties. Sigmar, D.J. May 1978. 

In Finite beta toroidal plasmas. 

Because the existence of high-8 flux conserving equilibria has 
been established, it becomes important to analyze the accessibility of 
these equilibria via auxiliary heating, to discuss the resistive decay of 
the safety factor profile, and to extend the virial theory to noncircu- 
lar plasma cross sections. 


41940 (ORNL/TM—6273, pp 16-32) Intense neutral beam heat- 
ing in the adiabatic approximation. Nelson, D.B. May 1978. 

In Finite beta toroidal plasmas. 

A simple method is presented for following the dynamic 
evolution of the plasma under neutral beam heating. While the 
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method used is also being applied to more general transport calcula- 
tions, for these results it is assumed that the heating is rapid com- 
pared with resistive diffusion or cross field heat conductivity. Thus 
the plasma evolves adiabatically, i.e., according to the ideal MHD 
equations. It is found that high-8 states can be attained with a wide 
variety of initial conditions and heating profiles. 


41941 Effect of Faraday rotation on stimulated Brillouin backs- 
cattering. Pietrzyk, Z.A.; Massey, R.S. (University of Washington, 
Seattle, Washington 98195). Appl. Phys. Lett.; 32: No. 12, 796-798(15 
Jun 1978). 

The suppression of stimulated Brillouin scattering by Faraday 
rotation in a laser-heated solenoid is examined. Theory and experi- 
mental results are compared. 


41942 G2M, a two-dimensional diffusion time scale tokamak 
code. Byrne, R.N.; Klein, H.H. (Laboratory for Applied Plasma 
Studies, Science Applications, Inc., La Jolla, California 92037). J. 
Comput. Phys.; 26: No. 3, 352-378(Mar 1978). 

The equations describing the diffusion time scale evolution of 
a tokamak separate into two types, a 2D elliptic equation and a set of 
1D parabolic equations. The equations are coupled in that the 1D set 
provides the inhomogeneous source for the 2D equation, while the 
2D equation provides both the source and the geometry for the 1D 
set. The 2GM code solves these equations on a moving orthogonal 
coordinate system with the grid lines tied to magnetic flux, as a 
Lagrangian formulation of fluid mechanics ties the grid to the fluid. 
The techniques required to do this are described, and examples of 
code runs are presented. 


41943 (UCRL-Trans—11346) Injection of electron beams into 
mirror plasmas (I). Kawabe, T.; Ishizuka, H.; Yazu, K.; Miyoshi, S.; 
Kojima, S. Translated from Kakuyugo Kenkyu; 39: No. 2, 130- 
142(1978). 20p. NTIS, MF A0O1. 

Portions of document are illegible. 

A study was made to find out how the electron beams are 
scattered and trapped in the mirror field, or how the plasma is 
heated, when electron beams are injected into plasma in a mirror 
type magnetic field, especially in cases where there is turbulence in 
the plasma. In particular, cases where relativistic or non-relativistic 
electron beams are injected into a tandem mirror were studied 
quantitatively, and injection was shown to be effective for the 
heating and confinement of the mirror plasma. 


41944 Axial heating of magnetically confined plasma with CO, 
lasers, Lai, C.S.; Madan, M.P. (Univ of Prince Edward Isl, Char- 
lottetown). Can. J. Phys.; 55: No. 21, 1868-1870(1 Nov 1977). 

The equations governing the electron-ion heating in a CO, 
laser heated plasma column confined by a solenoidal magnetic field 
are solved for a laser intensity law I=Ip t/sup 2/3/. It is shown that 
in addition to a set of solutions obtained by A.A. Offenberger, one 
more set of solutions exists, which is of considerable interest if 
shorter confinement time is desirable. These results are applicable to 
thermonuclear fusion. 32 refs. 


41945 Variation of coefficients of a stationary shock wave reflect- 
ed from a rigid wall, for a profiled pressure. Kaliski, S. (Pol Acad of 
Sci, Warsaw). J. Tech. Phys. (Warsaw); 18: No. 3, 283-289(1977). 

The paper presents the calculation steps for determination of 
the reflection coefficients for various types of profiling of shock 
waves. A comparison is made with analogous coefficients for a 
simple stationary shock wave. The assumption is made that the 
maximum pressure values of an incident wave both profiled and 
simple, are identical and that the two waves, within the reflection 
region, are stationary. The results obtained are of importance in 
solving problems of thermonuclear microfusion. 10 refs. 


41946 Modification of the Lawson criterion for the cyclotron 
heating of plasma. Demutskij, V.P.; Polovin, R.V. (Khar’kovskij 
Gosudarstvennyj Univ. (Ukrainian SSR)). Ukr. Fiz. Zh. (Russ. Ed.); 
20: No. 12, 1945-1949(Dec 1975). (In Russian). 

It is proved that with cyclotron heating of plasma the expo- 
nent in minus one power is asymptotics of the particles distribution 
function. It results in a decrease of the Lawson criterion by one 
order for energetically profitable thermonuclear reaction in the case 
of a deuterium-tritium mixture. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 42082 


41947 (NRL-MR—3703) Depolarization in laser probing of inho- 
mogeneous magnetized plasmas. Lehmberg, R.H.; Stamper, J.A. 
(Naval Research Lab., Washington, D.C. (USA)). Feb 1978. Con- 
tract ES-77-A-01-6021. 14p. Dep. NTIS, PC A02/MF AO1. 

Density gradients and magnetic fields transverse to the propa- 
gation direction can produce polarization dependent phase shifts in a 
laser probing beam used for Faraday rotation studies of longitudinal 
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magnetic fields in plasmas. The resulting depolarization should be 
considered when probing with fast optics near the critical density. 


41948 (PPPL—1443) Simple neutral density profile calculation 
for tokamaks with A/sub mfp/<<a. Goldston, R.J. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). May 1978. Contract EY- 
76-C-02-3073. 13p. Dep. NTIS, PC A02/MF AO1. 

A simple and expeditious technique is developed for calculat- 
ing the neutral density profile in the dense region of large tokamak 
plasmas, where lambda/sub mfp/ much less than a. The method rests 
on determining the local logarithmic derivative of no from a self- 
consistent calculation of the radial flux of neutrals, GAMMA, com- 
bined with the condition that NABLA . GAMMA = non/sub e/ 
(sigma v)/sub ei/. The results from this simple technique are com- 
pared with a more time-consuming Monte-Carlo calculaion, and 
good agreement is found. 


41949 Determining parameters of a plasma by the low-frequency 
fluctuations of scattered light. Zhuravlev, V.A.; Karpov, O.V.; 
Petrov, G.D.; Yurchuk, E.F. (All-Union Scientific-Research Insti- 
tute for Physicotechnical and Radiotechnical Measurements). High 
Temp. (USSR) (Engl. Transl.); 15: No. 4, 715-719(Jan 1978). 

This article proposes the theory and a method for measuring 
the parameters of a plasma from the fluctuations of the intensity of 
scattered radiation, collected from a rather small volume. The tem- 
perature of the ions in the jet of an argon plasmotron was measured 
with different currents and mass flow rates of the gas. 


41950 Magnetically shielded sampling technique for plasma diag- 
nostics in a medium-pressure magnetoplasma. Chang, J.S.; Matsu- 
mura, S.; Chen, S.L. (Musashi Inst. of Tech., Tokyo (Japan)). J. 
Phys., E (London); 10: No. 12, 1225-1227(Dec 1977). 

A magnetically shielded sampling technique is developed 
which permits determination of plasma parameters by orifice probe, 
electrostatic analyser or mass spectrometer for medium-pressure 
magnetised plasmas. Experimental results show that: (i) for a retard- 
ed-electron current no abnormal peak or non-exponential potential 
dependence of current potential characteristics as observed by previ- 
ous orifice probe measurements in a magnetised plasma are observed; 
(ii) electron temperature measurements agree to within 10% with 
recent positive-column electron temperature theory; (iii) plasma 
density measurements agree to within a factor of 3 with electrostatic 
probe measurements. 


41951 Broadening of the Lyman lines in a laser-produced plasma. 
Jannitti, E. (Univ., Padua); Nicolosi, P.; Tondello, G.; Garifo, L.; 
Malvezzi, A.M. pp 387-405 of Laser interaction and related plasma 
phenomena. Volume 4A. Schwarz, H.J.; Hora, H. (eds.). New York; 
Plenum Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P1. 

Spectra emitted by laser produced plasmas of light elements 
when observed with spatial resolution show the H-like Lyman lines 
strongly broadened and asymmetrically self-absorbed especially near 
the target. The case of La, LB and Ly lines of B V is analyzed in 
detail. Temperature, density and plasma dimensions have been spec- 
troscopically determined. A model for the emitting plasma, that 
takes into account Stark and Doppler broadening, motion Doppler 
shift and optical opacity, has been devised that successfully explains 
the observed profiles. Diagnostic possibilities are outlined. 


41952 Experimental studies of the physics of laser fusion. Stamp- 
er, J.A.; Bodner, S.E.; Burkhalter, P.G. (Naval Research Lab., 
Washington, DC). pp 551-570 of Laser interaction and related 
plasma phenomena. Volume 4A. Schwarz, H.J.; Hora, H. (eds.). 
New York; Plenum Publishing Corp. (1977). 

From Symposium on singular perturbation problem and 
boundary layer theory; Lyon, France (8 Dec 1976). 

See CONF-761255—P1. 

A discussion is given of selected topics relating to experimen- 
tal studies of laser-matter interactions under conditions of interest to 
laser-fusion. The NRL laser system, PHAROS II, designed for such 
studies, is first described. Some of the more novel diagnostics 
(probing beam, ion, x-ray) are then described. Finally, a discussion is 
given of two experimental studies which yield information (B-field 
dependence and inhibition) about thermal transport. 


41953 Two new charged-particle diagnostics for laser-fusion ex- 
periments. Slater, D.C.; Mayer, F.J. (KMS Fusion, Inc., Ann Arbor, 
MI). pp 603-618 of Laser interaction and related plasma phenomena. 
Volume 4B. Schwarz, H.J.; Hora, H. (eds.). New York; Plenum 
Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

Two magnetic spectrographs with passive detection media 
which allow individual ion counting are described. One system is 
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used to record fast corona ions, the other is designed for measuring 
energy spectra of protons, tritons, and alpha particles from DD and 
DT fusion reactions. 


41954 Study of processes in a helium plasma using a dye laser. 
Francke, R.E. (Rio Grande do Sul Univ., Porto Alegre (Brazil). 
Instituto de Fisica). Cienc. Cult. (Sao Paulo); 28: No. 7, 17-18(Jul 
1976). 

From 28. Annual Meeting of the Brazilian Society for the 
Advancement of Science; Brasilia, Brazil (7 - 14 Jul 1976). 


PLASMA KINETICS - GENERAL 


41955 Polarization-dependent energy transport in laser-produced 
plasmas. Pearlman, J.S.; Thomson, J.J. (Office of Laser Fusion, U. S. 
Department of Energy, Washington, D. C. 20545). Appl. Phys. Lett.; 
32: No. 11, 703-705(1 Jun 1978). 

The polarization dependence of the ion expansion from the 
front and rear of laser-irradiated thin-film targets is measured. The 
thermal ion component shows an increased asymmetry with incident 
p polarization compared with s-polarized radiation. This is attributed 
to reduced thermal conductivity. Various possible mechanisms for 
this effect are discussed. 


41956 Plasma physics. Laing, E.W. (Glasgow Univ. (UK). 
Dept. of Natural Philosophy). London; Chatto and Windus for 
Sussex University Press (1976). 163p. 

The book is essentially in two parts, with the first four 
chapters laying the foundations of the subject, and the last four 
chapters giving a glimpse of research applications. After an intro- 
ductory chapter on elementary concepts, Chapter 2 outlines the 
subtleties of the motion of a charged particle in given inhomogen- 
eous electric and magnetic fields. A fluid behaviour of a plasma in its 
interaction with magnetic fields is discussed in Chapter 3, while 
Chapter 4, on plasma kinetic theory, introduces the reader to collec- 
tive phenomena, in which the particle and fluid behaviour are 
intimately related. Chapter 5 gives a brief account of magnetic 
confinement of plasma in laboratory experiments; Chapter 6 touches 
on various topics in astrophysics; Chapter 7 outlines the basic ideas 
involved in laser compression of plasma to ultra-high densities; the 
book ends with a chapter on computational plasma physics. 


PLASMA KINETICS - EXPERIMENTAL 


41957 (COO—2711-4) Extreme ultraviolet and soft x-ray diag- 
nostics of high-temperature plasmas. Annual progress report, June 1, 
1977—May 31, 1978. Moos, H.W.; Armstrong, L. Jr.; Fastie, W.G. 
(Johns Hopkins Univ., Baltimore, Md. (USA)). 1978. Contract EY- 
76-S-02-2711. 66p. Dep. NTIS, PC A04/MF AO1. 

Spatial scans of Alcator Tokamak have led to a more direct 
determination of the oxygen and nitrogen concentrations. These 
scans have also shown that grad B and curvature drifts are signifi- 
cant transport mechanisms in this device. Spatial scans of Elmo 
Bumpy Torus from both the top and the side have produced two 
dimensional plots of the impurity concentrations. Preliminary results 
from 2XIIB show that oxygen is the dominant impurity; nitrogen, 
carbon, and titanium are also present. The Spatial Imaging Detector 
System is discussed; construction is complete and it is being prepared 
for installation on a plasma machine. EUV photometric calibration 
techiques at this laboratory are described. The accuracy and stability 
of this calibration is discussed. Theoretical calculations of relativistic 
transition rates and energies have continued, and studies of electron- 
impact ionization and excitation cross sections have begun. 


PLASMA KINETICS - THEORETICAL 


41958 (IPP—6/160) Energy principle for dissipative two-fluid 
plasmas. Tasso, H. (Max-Planck-Institut fuer Plasmaphysik, Garch- 
ing/Muenchen (Germany, F.R.)). Jun 1977. 12p. Dep. NTIS (US 
Sales Only), PC AO2/MF AOl._ 

An energy principle for the dissipative two-fluid theory in 
Lagrangian form is given. It represents a necessary and sufficient 
condition for stability allowing the use of test functions. It is exact 
for two-dimensional disturbances but is still correct in terms of 
perturbation theory for long wavelengths along the magnetic field. 
This may well find application in tokamak plasmas. A discussion of 
the general case and its relation to the stability of flows in hydrodyn- 
amics is given. This energy principle may be applied for estimating 
the magnitude of residual tearing modes in tokamaks. 


41959 (ORNL/TM—6215) Kinetic transport properties of a 
bumpy torus with finite radial ambipolar field. Spong, D.A.; Harris, 
E.G.; Hedrick, C.L. (Oak Ridge National Lab., Tenn. (USA)). Apr 
oy Contract W-7405-ENG-26. 101p. Dep. NTIS, PC A06/MF 
AOl. 

Bumpy torus neoclassical transport coefficients have been 
calculted including finite values of the radial ambipolar field. These 
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are obtained by solving a bounce-averaged drift kinetic equation in a 
local approximation for perturbations in the distribution function 
(away from a stationary Maxwellian) caused by toroidicity and 
radial gradients in plasma density, temperature, and potential. Parti- 
cle and energy fluxes along with the associated transport coefficients 
are then calculated by taking appropriate moments of the distribu- 
tion function. Particle orbits are treated by breaking them up into a 
vertical drift component (due to toroidicity) and a theta precessional 
drift (as a result of Vector E x Vector B and drifts due to the bumpy 
toroidal field). The kinetic equation has been solved using both a 
functional expansion method and finite difference techniques [Alter- 
nating-Direction-Implicit (ADI)]. The resulting transport coeffi- 
cients exhibit a strong dependence on the ambipolar electric field 
and plasma collisionality. In the large electric field limit, our results 
are in close agreement with the earlier work of Kovrizhnykh. 


41960 (PPPL—1427) Time evolution of mass flows in a colli- 
sional tokamak. Hassam, A.B.; Kulsrud, R.M. (Princeton Univ., N.J. 
(USA). Plasma Physics Lab.). Apr 1978. Contract EY-76-C-02-3073. 
45p. Dep. NTIS, PC A03/MF AOl1. 

The time evolution, due to dissipative processes, of an initial 
pattern of poloidal and toroidal mass flows in a tokamak is consid- 
ered. The calculation is applicable to a collisional, low 8, axisymme- 
tric tokamak of arbitrary minor cross section. Time rates of change 
of poloidal flows which are subsonic but larger than the diamagnetic 
speed are given according to the magnitude of the flow and the 
collisionality of the plasma. Over most of parameter space for typical 
tokamaks, the poloidal rotation is strongly damped by magnetic 
pumping at the rate (1/qR)*v/sub ii/, where | is the mean free path, 
qR the “connection length,” and v/sub ii/ the ion-ion collision 
frequency. At higher speeds, even stronger damping is effected by 
electron thermal conduction. The toroidal rotation is determined 
largely by the conservation of toroidal angular momentum. A heuris- 
tic explanation of the damping due to magnetic pumping is given. 


41961 Molecular-dynamic method in the theory of electron trans- 
fer coefficients of a nonideal plasma. Valuev, A.A.; Norman, G.E. 
(High-Temperature Institute, Academy of Sciences of the USSR). 
High Temp. (USSR) (Engl. Transl.); 15: No. 4, 583-588(Jan 1978). 

The application of the molecular-dynamic method to a noni- 
deal system consisting of particles of greatly differing mass (ions and 
electrons) is considered. To calculate the electron transfer coeffi- 
cients, the equation of motion of electrons in the course of electron 
relaxation is solved. The calculation is repeated for various initial 
configurations (chosen by the Monte Carlo method) to allow averag- 
ing over the ions. The electron diffusion coefficient was calculated 
for 0.5—0.05 electrons in the Debye sphere with a model potential of 
the electron-ion interaction. The theoretical results are compared 
—_— experimental data on the electron conduction of a nonideal 
plasma. 


41962 Temperature dependence of electrical conduction of dense 
cesium plasma obtained by pulse isobaric ohmic heating. Ermokhin, 
N.V.; Kovalev, B.M.; Kulik, P.P.; Ryabyi, V.A. High Temp. (USSR) 
(Engl. Transl.); 15: No. 4, 588-595(Jan 1978). 

An algorithm is developed for the solution of the heat- 
conduction problem for an electric arc stabilized by a transparent 
wall, radial diffusion of radiation being the dominant heat-transfer 
mechanism. This algorithm allows the temperature dependence of 
the plasma electrical conduction to be determined by the method of 
successive approximation, on the basis of the known volt-ampere 
characteristics of the arc and the radiant heat conduction of the 
plasma. The method is used to analyze experimental data obtained 
using a high-pressure capillary discharge in cesium and the results of 
the analysis are discussed. 


41963 Equation of state of nonideal plasma. Zelener, B.V. (High- 
Temperature Institute, Academy of Sciences of the USSR). High 
Temp. (USSR) (Engl. Transl.); 15: No. 4, 753-756(Jan 1978). 

The lack of agreement between theory and experiment re- 
garding the equation of state of a cesium plasma is discussed in terms 
of pseudopotentials.(AIP) 


41964 Energy optimization of a cycled tokamak. Martini, P.S.; 
Onega, R.J. (Virginia Polytechnic Inst. and State Univ., Blacksburg). 
Nucl. Technol.; 36: No. 3, 285-293(Dec 1977). 

The accumulation of impurities in a controlled thermonuclear 
reactor makes steady-state operation unlikely. The energy output 
during the burn phase will depend on the ion temperatures and 
densities. A dynamic model of the burn cycle of a tokamak is used to 
investigate the ion densities and temperatures as a function of time. 
The total energy output per cycle is investigated as a function of the 
ion feed rates, plasma current, and the divertor efficiency. The point- 
kinetics model of the plasma incorporates ion and energy balance 
equations and explicitly accounts for the impurity ion buildup. The 
D—D, D—T, and D-*He reactions are all considered in this model. 
The energy carried off by the neutrons in the D—D and D—T 
reactions is lost from the plasma. Impurities enter the plasma as a 
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result of wall interactions with escaping ions and neutrons. The 
trapped-ion mode is used for calculating the confinement times. An 
equilibrium state vector was obtained using currently projected 
operating parameters. The total energy density for a burn cycle was 
found to be a monotonically increasing function of the source rates 
and the plasma current. The energy density was not substantially 
increased until the divertor efficiency was greater than approximate- 
ly 60% when the other parameters were held constant. 


41965 Relativistic oscillations of electrons in laser fields and 
transfer of energy and momentum. Nicholson-Florence, M.B. (Univ. 
of New South Wales, Kensington, Australia). pp 981-989 of Laser 
interaction and related plasma phenomena. Volume 4B. Schwarz, 
H.J.; Hora, H. (eds.). New York; Plenum Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

Solutions of the relativistic equation of motion of an electron 
in an intense radiation field are examined for both linear and circu- 
larly polarized cases. The effect of the switching-on process on the 
longitudinal drift is studied and the results of Marburger and Tooper 
and Lai are applied to estimate the momentum and energy transfer in 
a plasma. 


41966 Plasma simulation by means of a magnetostatic program. 
Busnardo Neto, J. (Universidade Estadual de Campinas (Brazil)); 
Dawson, J.M.; Lin, A.T.; Pritchett, P.L. (California Univ., Los 
Angeles (USA)). Cienc. Cult. (Sao Paulo); 28: No. 7, 17(Jul 1976). (In 
Portuguese). 

From 28. Annual Meeting of the Brazilian Society for the 
Advancement of Science; Brasilia, Brazil (7 - 14 Jul 1976). 


PLASMA PRODUCTION 


41967 Simplification of spectra by electro-optic gating of the 
radiant emission from laser-produced plasmas. Watson, J.; Maitland, 
A. (Saint Andrews Univ. (UK). Dept. of Physics). J. Phys., E 
(London); 10: No. 12, 1227-1228(Dec 1977). 

A method of gating the emission from the laser-produced 
plasmas of solid targets is described. A Pockels cell is operated 
between parallel polarisers and used as an optical shutter. If the 
shutter is opened after the continuum and multiply ionised species 
emission has subsided, a considerably simplified spectrum containing 
only singly ionised and atomic lines is obtained. Gated spectra from 
Mg, A1 and Fe plasmas are shown. 


41968 Production of solid hydrogen isotope pellets, their interac- 
tion with lasers, and the problem of filling magnetic confinement 
configurations with laser-produced plasmas. Salvat, M. (Max-Planck- 
Institut fuer Plasmaphysik, Munich). pp 353-366 of Laser interaction 
and related plasma phenomena. Volume 4A. Schwarz, H.J.; Hora, 
H. (eds.). New York; Plenum Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P1. 

Analytical and numerical calculations were performed in 
order first to determine the optimal laser wavelength required. The 
following effects were included in the numerical code: Lagrangian 
gas dynamics, classical absorption, nonlinear heat conduction, colli- 
sional processes, and photoionization and recombination processes. 
The method for pellet production, triggering the laser, and the 
actual plasma production process are described. (MOW) 


41969 Measurements of spontaneous currents and magnetic fields 
in laser-produced plasmas. Drouet, M.G. (Institut de Recherche de 
I'Hydro-Quebec). pp 737-767 of Laser interaction and related plasma 
phenomena. Volume 4B. Schwarz, H.J.; Hora, H. (eds.). New York; 
Plenum Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

An extensive experimental study of the associated electrical 
currents and magnetic fields generated in plasmas produced by 
nanosecond CO: and Nd-glass laser irradiation of a copper target in 
a background of air, No, Ar and He at pressure ranging from 1075 to 
atmospheric was conducted. Space and time resolved measurements 
of current, magnetic field, uv radiation and laser pulse structure 
were performed. The results show correlations between (a) the 
distribution of laser target irradiation and the distribution of emitted 
current, and (b) the dependences, on the background pressure, of 
both the uv radiation and the magnetic field, and reveal a two-phase 
expansion—diffusion and convection—of the magnetic field. 


41970 Electromagnetic wave interactions with inhomogeneous 
plasmas. Wong, A.Y. (Univ. of California, Los Angeles). pp 783-840 
of Laser interaction and related plasma phenomena. Volume 4B. 
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Schwarz, H.J.; Hora, H. (eds.). New York; Plenum Publishing Corp. 
(1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

Experimental observations of electromagnetic wave propaga- 
tion and interactions with a large inhomogeneous laboratory plasma 
are summarized. The dominant process is the conversion of electro- 
magnetic waves into electrostatic waves whose field strengths are 
enhanced by several orders of magnitude in the vicinity of the 
resonant layer where the incident frequency matches the local 
plasma frequency. Strong local accelerations of electrons and ions by 
these localized resonant fields are described. Density cavities pro- 
duced by the digging actions of these ponderomotive forces are 
called "cavitons” which coexist with the rf fields. Parametric decay 
instabilities are found to be a much weaker process compared with 
the caviton formation at the resonant layer. A double resonance 
technique of controlling ion dynamics at a specific location in an 
inhomogeneous plasma is demonstrated. The correlations between 
the present experiments and laser-plasma interactions, as well as 
radio wave interactions with the ionosphere, are discussed. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 41985, 42065, 42077 


41971 (NRL-MR—3745) Linear stability of self-similar flow. I. 
Isothermal cylindrical implosion and expansion. Book, D.L.; Bern- 
stein, I.B. (Naval Research Lab., Washington, D.C. (USA)). Mar 
1978. Contract EX-76-A-34-1006. 49p. Dep. NTIS, PC A03/MF 
AOl. 

A soluble model of the development of the Rayleigh-Taylor 
instability in perturbations about a time-varying state of a compress- 
ible medium is presented. A Lagrangian description is employed to 
rederive the equations for the self-similar motion of an ideal fluid and 
to obtain the linearized equations of motion for perturbations about a 
general time-varying basic state. The resulting formalism is applied 
in cylindrical geometry to calculate the growth of flute-like Ray- 
leigh-Taylor modes associated with a similarity solution modeling 
the implosion and expansion of a liquid liner. A complete solution is 
obtained for the perturbed motion. The only modes for which the 
perturbation amplitudes grow faster than the unperturbed liner 
radius are divergence- and curl-free. Numerical and analytical results 
are obtained for these and shown to reduce in the short wavelength 
limit to those found previously for incompressible time-independent 
basic states. 


41972 (ORNL/TM—6219) Wall stabilization action on MHD 
instabilities. Berger, D.; Bernard, L.C.; Gruber, R.; Troyon, F. (Oak 
Ridge National Lab., Tenn. (USA)). Apr 1978. Contract W-7405- 
ENG-26. 19p. Dep. NTIS, PC A02/MF AOI. 

This paper presents the effects of a perfectly conducting wall 
on the MHD stability behavior of high beta tokamak equilibria. 
Toroidal wave numbers N = 0, 1, and 2 have been considered. For a 
reasonable wall-plasma distance, a range of stable operation corre- 
sponding to beta values greater than 10% has been found. 


41973 (ORNL/TM—6273, pp 1-9) High beta tokamak instabil- 
ities. Bateman, G. May 1978. 

In Finite beta toroidal plasmas. 

Theorectical predictions using the ideal MHD model indicate 
that large scale ballooning modes should appear when the average 
beta is raised above 1% to 2% in present-day tokamak geometries or 
5% to 10% in more optimized geometries. The onset of instability is 
predicted to be sudden and the behavior of ballooning modes to be 
strikingly different from the sawtooth and Mirnov oscillations ex- 
perimentally observed at low-8. Conditions close to the predicted 
onset were achieved in ORMAK with no noticeable change in 
plasma behavior. Experiments are planned for the ISX tokamak to 
test the beta limit. 


41974 (SAI—78-529-LJ) Nonlinear landau damping in mirror 
plasmas. Nicholson, D.R.; Aamodt, R.E.; Liu, C.S. (Westinghouse 
Electric Corp., Pittsburgh, Pa. (USA). Advanced Energy Systems 
Div.). Feb 1978. Contract EY-76-C-03-1018. 27p. (LAPS—11B). 
Dep. NTIS, PC A03/MF AO1. 

The well known drift cyclotron loss cone (DCLC) mode is 
shown to couple nonlinearly to a low frequency stable Rayleigh- 
Taylor mode through the process of nonlinear Landau damping. 
When the DCLC mode is linearly marginally stable, this coupling 
leads to an explosive instability, the time scale for which is in some 
agreement with the experimentally observed time between individual 
spikes of ion cyclotron radiation. 


41975 Limits of the helical instability of an arc column. Asinovs- 
kii, E.I.; Afanas’ev, A.A.; Pakhomov, E.P. (High-Temperature Insti- 
tute, Academy of Sciences of the USSR). High Temp. (USSR) (Engl. 
Transl.); 15: No. 4, 602-605(Jan 1978). 
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This article gives the results of an experimental investigation 
of the effect of the diameter of the channel, the mass flow rate of the 
gas, the imposed magnetic field, and the pressure of the gas on the 
helical instability of the column of an argon plasma. 


41976 Stability of nonequilibrium plasma. Vasil’eva, R.V.; Ero- 
feev, A.V.; Shingarkina, V.A. (A. F. Ioffe Physicotechnical Insti- 
tute). High an (USSR) (Engl. Transl); 15: No. 4, 761-764(Jan 
1978). 

The interaction of a flow of thermally ionized argon with a 
magnetic field is investigated.(AIP) 


41977 Microinstabilities in plasmas - non-linear effects. Franklin, 
R.N. (Oxford Univ. (UK). Dept. of Engineering Science). Rep. Prog. 
Phys.; 40: No. 11, 1369-1413(Nov 1977). 

The wide range of non-linear kinetic phenomena which occur 
in a plasma are reviewed. The extent to which the theory has been 
borne out by experiment is indicated in detail and in several instances 
it is convenient to catalogue the results. While the main thrust of 
laboratory plasma physics has been associated with magnetic con- 
tainment fusion, there has been the recent emergence of laser heating 
as an alternative path to fusion, and the refinements of measurements 
in the ionosphere and magnetosphere means that there has been a 
parallel development of interest in non-linear processes. For this 
reason this review attempts to cover fundamental aspects rather than 
those which are specific to one situation. The processes considered 
range from resonant three-wave interactions to homogeneous and 
inhomogeneous plasmas to situations in which the plasma parameters 
themselves vary as a result of the interactions under consideration. 
The understanding of most processes is now reasonably complete 
but general statements about which non-linear process will dominate 
are still difficult to make. 


41978 Mhd instability of plasma column with an embedded ion 
beam. Ikuta, K.; Yamanaka, K. (Nagoya Univ, Jpn). J. Phys. Soc. 
Jpn.; 43: No. 1, 301-309(Jul 1977). 

It is theoretically predicted that an MHD instability is in- 
duced by an energetic ion beam which is rotating zimuthally about 
the axis of a magnetized plasma column. The beam-plasma system 
becomes unstable if the density of the embedded ion beam exceeds a 
critical value. 4 refs. 


41979 Trapped-electron mode driven unstable by energetic ion 
beam injection in tokamaks. Gaffei Junior, J.D. (Rio Grande do Sul 
Univ., Porto Alegre (Brazil). Instituto de Fisica); Liu, C.S. (Mary- 
land Univ., Baltimore (USA)). Cienc. Cult. (Sao Paulo); 28: No. 7 
18(Jul 1976). 

From 28. Annual Meeting of the Brazilian Society for the 
Advancement of Science; Brasilia, Brazil (7 - 14 Jul 1976). 


41980 Instabilities driven by energetic ion beam injection. Jor- 
nada, E.H.; Gaffey Junior, J.D. (Rio Grande do Sul Univ., Porto 
Alegre (Brazil). Instituto de Fisica). Cienc. Cult. (Sao Paulo); 28: No. 
7, 18(Jul 1976). 

From 28. Annual Meeting of the Brazilian Society for the 
Advancement of Science; Brasilia, Brazil (7 - 14 Jul 1976). 


41981 Resonance instability of a confined plasma with a nonuni- 
form electron velocity. Vukovich, S. (Institut za Fiziku, Belgrade 
(Yugoslavia)); Kirij, A.Yu. Zh. Tekh. Fiz; 45: No. 11, 2315- 
2321(Nov 1975). (In Russian). 

The stability of a bounded plasma against the excitation of 
surface oscillations is considered when the electron velocity u(z) is 
inhomogeneous over the beam cross section. For surface waves with 
wave vector k, a study is made of the resonance instability associated 
+ the resonance point z, where Ku(Z)=wsub(Le) + wsub(Le)/ 

2, which is the sum of the frequency of the surface wave and the 


plasma wave. For sufficiently large gradients of the velocity u(z), the 
maximal growth rate is of the order of wsub(Le). 


PLASMA WAVE PHENOMENA 


41982 (INIS-mf—3255, pp 140-155) Problem of wave transfor- 
mation on the dielectric-turbulent plasma interface. Loladze, Ts.D.; 
Tavdgiridze, T.L. (AN Gruzinskoj SSR, Tbilisi. Inst. Fiziki). 1975. 
(In Russian). 

In Plasma physics. Volume 1. 

A study is made of the transformation of high-frequency and 
low-frequency electromagnetic waves incident on the boundary of 
an isotropic dielectric with a turbulent plasma. From the Fresnel 
equations which are derived it can be seen that, with high-frequency 
oscillations, a resonance increase in the refracted longitudinal wave 
amplitude is observed. The maximum value of the angle of incidence 
of the transverse wave for the excitation of a refracted longitudinal 
wave is also found. With low-frequency oscillations, only very long 
wave propagate in a non-turbuelnt plasma. 
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41983 ee f—3255, ep v.1 p.125-130) Mandelstam-Brillouin 
scattering in the presence 0 uir oscillations. Suramlishvili, 
G.N. (AN Gruzinskoj SSR, Tbilis Inst. Fiziki). 1975. (In Russian). 

In Plasma physics. 

This work is devoted to induced Mandelstam-Brillouin (MB) 
scattering in the presence of Langmuir oscillations. It is shown that 
the interaction of |-plasmons with acoustic waves in induced MB 
scattering leads to a change in line width, to an amplification 
coefficient maximum and to a frequency shift in that maximum. 


41984 Non-linear electron plasma waves. Shukla, P.K.; Tagare, 
S.G. (Bochum Univ. (Germany, F.R.). Inst. fuer Theoretische 
Physik). J. Plasma Phys.; 10: No. 12, L267-L268(Dec 1977). 


41985 Waves and microinstabilities in plasmas - linear effects. 
Allen, J.E.; Phelps, A.D.R. (Oxford Univ. (UK). t. of Engineer- 
ing Science). Rep. Prog. Phys.; 40: No. 11, 1305- 1368(Nov 51977). 

This review is concerned with wave propagation in plasmas 
where collisions may be neglected. The relevant kinetic theory is 
described by the Vlasov equation. Waves in the absence of a 
magnetic field are reviewed including Landau damping of electron 
waves and ion acoustic waves. The complications due to purely 
ballistic effects are described and the latter case includes the study of 
mixtures of ions. Thermal motion has little effect on electromagnetic 
waves with the exception of the anomalous skin effect. In the 
presence of a magnetic field, cyclotron waves have received atten- 
tion in recent years. Beam-plasma interactions are reviewed and 
general concepts of stability are discussed. The conversion of wave 
energy from one kind of wave to another is of great interest and 
linear coupling mechanisms are described here. The importance of 
resonance cones is also noted. 


41986 Microscopic theory of the long-wavelength modes of two- 
component plasmas and ionic liquids. III. The space-time correlation 
functions. Baus, M. (Brussels Univ. (Belgium)). Physica, A; 88: No. 3, 
591-599(Sep 1977). 

The identity between the exact screening length obtained 
from the static charge density correlation function and the one 
which appears in the Einstein relation between the transport coeffi- 
cients of electrical conductivity and mass diffusion is demonstrated 
from first principles. For the space-time correlation functions of the 
number densities it is shown that their long-wavelength behaviour is 
completely determined by the four hydrodynamical modes of the 
two-component system of neutral particles. For charged particle 
systems there are only three hydrodynamical modes while we have 
moreover to add the two charge relaxation modes in order to 
exhaust the long-wavelength limit of the first sum-rule. The 
strengths with which the various modes appear in the space-time 
correlation functions have been computed exactly in the limit of long 
wavelengths. 


41987 Microscopic theory of the long-wavelength modes “ two 
component plasmas and ionic liquids. I. The transverse modes. Baus, 
ae (Brussels Univ. (Belgium)). Physica, A; 88: No. 2, 319-335(Aug 
1977). 

The long wavelength modes of a system of two kinds of 
particles are studied starting from first principles while accounting 
for the presence of Coulomb interactions. It is shown that in order to 
cope with the Coulomb singularity the use of two-fluid hydrodyna- 
mical variables is indicated. Microscopic expressions for the various 
hydrodynamical modes as well as a number of interspecies relaxation 
modes are obtained for arbitrary density and coupling. In this paper 
only the transverse modes are considered. The results for the longi- 
tudinal modes as well as their contribution to a number of correla- 
tion functions will be considered in two compagnon papers. 


41988 Microscopic theory of the long-wavelength modes of two- 
component plasmas and ionic liquids. II. The longitudinal modes. Baus, 
M. (Brussels Univ. (Belgium)). Physica, A; 88: No. 2, 336-346(Aug 
1977). 


The modification of the damping rate of the sound modes by 
Coulomb phenomena is demonstrated from first principles. The heat 
modes of one- and two-component systems of charged particles are 
shown to differ by a factor csub(p)/csub(v). Microscopic expressions 
for the interspecies energy and longitudinal momentum relaxation 
frequencies are provided. The charge relaxation modes are shown to 
reduce in the limit of weak-coupling to a pair of plasma oscillations 
occurring slightly below the plasma frequency while being slightly 
damped even at infinite wavelength. In the opposite limit of strong- 
coupling the same pair of charge relaxation modes is shown to split 
into an interspecies momentum relaxation mode and an approximate 
hydrodynamic diffusion mode. An Einstein relation between the 
diffusion constant and the electric conductivity is also demonstrated. 
All expressions are obtained for arbitrary density and coupling. 
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41989 Laser interaction and related plasma phenomena. Volume 
4B. Schwarz, H.J.; Hora, H. (eds.). New York; Plenum Publishing 
Corp. (1977). 570p. (CONF-761155—P2). . 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

Separate abstracts were prepared for each of the 21 included 
papers. (MOW) 


41990 Laser radiation forces: generation of and dependence on 
magnetic fields. Stamper, J.A. (Naval Research Lab., Washington, 
DC). pp 721-735 of Laser interaction and related plasma phenomena. 
Volume 4B. Schwarz, H.J.; Hora, H. (eds.). New York; Plenum 
Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

Mechanisms are described through which the high frequency 
fields of the laser beam can directly exert time-averaged forces on 
the plasma. The generation of magnetic fields by these radiative 
forces is discussed and shown to depend on the field momentum 
transferred to the plasma during absorption. Refraction is used to 
illustrate the dangers of approximation. The magnetic field itself is 
— to be responsible for a large, polarization dependent radiative 
‘orce. 


41991 Numerical calculations of laser interaction with plasmas 
including momentum transfer of the nonlinear forces. Lawrence, V.F.; 
Hora, H. (Univ. of New South Wales, Kensington, Australia). pp 
877-889 of Laser interaction and related plasma phenomena. Volume 
4B. Schwarz, H.J.; Hora, H. (eds.). New York; Plenum Publishing 
Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

In order to study the action of the nonlinear force of electro- 
dynamic laser-plasma interaction without thermalization, numerical 
calculations with a very general two-fluid numerical code were 
performed including nonlinear variation of the optical constants 
(dependence of the collision frequency on the laser intensity) and 
detailed description of the reflection of laser radiation based on 
Maxwell's equations. For laser pulses of less than 1 psec, the dynam- 
ics are characterized by the nonlinear force mainly. using Rayleigh- 
like density profiles, the generation of instabilities as well as their 
suppression has been demonstrated. The energy transferred to two 
thick blocks of plasma (one moving against the laser light, the other 
with it under compensation of momentum) increases nearly quadrati- 
cally on the laser intensity. 


41992 Wavelength-dependent phenomena in nonlinear laser- 
plasma interactions. Brueckner, K.A. (Univ. of California, San 
Diego, La Jolla). pp 891-911 of Laser interaction and related plasma 
phenomena. Volume 4B. Schwarz, H.J.; Hora, H. (eds.). New York; 
Plenum Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

The number and energy distribution of superthermal electrons 
produced in a laser-heated plasma can be quantitatively obtained 
directly from the experimental x-ray spectrum using only the as- 
sumption that the fast electrons lose energy by bremsstrahlung and 
electron-electron collisions. The result is independent of the spatial 
and temporal distribution of electron density and temperature. The 
effects of electrostrictive forces on a laser-heated plasma have been 
calculated for different laser wavelengths using a hydrodynamic 
code of standard form. Large density discontinuities and marked 
fluctuations in reflectivity are predicted. 


41993 Self-focusing of electromagnetic beams in plasmas: some 
recent investigations. Sodha, M.S. (Drexel Univ., Philadelphia); Tri- 
pathi, V.K. pp 941-960 of Laser interaction and related plasma 
phenomena. Volume 4B. Schwarz, H.J.; Hora, H. (eds.). New York; 
Plenum Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA {8 Nov 1976). 

See CONF-761155—P2. 

Using the earlier expressions for nonlinear dielectric constant 
(epsilon = epsilon. + PHI (EE*) of isotropic and magnetoactive 
plasmas, we have investigated the self focusing of gaussian electro- 
magnetic beams in short (t much less than tau/sub epsilon/), and 
long (t greater than tau/sub epsilon/) time scales; tau/sub epsilon/ is 
the energy relaxation time of electrons with heavy particles and 
epsilono = epsilon (EE* = 0). The wave equation has been solved in 
the paraxial ray and WKB approximations by expanding epsilon as 
epsilon = epsilon/sub a/ (EE* vertical bar r = 0) + yr* Unlike 
previous analyses no restriction has been put on the relative magni- 
tudes of PHI and epsilono. Consequently, the treatment is applicable 
beyond critical electron density. In a magnetoplasma, the self focus- 
ing of extra-ordinary mode has been studied and the treatment is 
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applicable for all values of plasma frequency. Saturating effects of 
nonlinearity have been discussed in detail. Special attention to self 
focusing of whistlers and interpretation of Stenzel’s experimental 
results has been given. We have also studied the filamentation of a 
plane uniform whistler and the growth rate of filamentation instabil- 
ity is seen to be a saturating function of the intensity of the beam. 


41994 Kinetic energy of laser accelerated charged particles in a 
plasma and the possibility of pair production. Schwarz, H.; Tabensky, 
R. (Univ., Brasilia, Brazil). pp 961-980 of Laser interaction and 
related plasma phenomena. Volume 4B. Schwarz, H.J.; Hora, H. 
(eds.). New York; Plenum Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

An exact solution of the general equation of motion of 
charged particles in a medium of refractive index n subjected to 
irradiation of electromagnetic waves at any intensity and frequency 
is given. No approximations are necessary even for the relativistic 
case. Linearly polarized as well as circularly polarized waves are 
considered. Self-induced fields due to the generated charged particle 
currents have very little influence on the solutions, especially at 
higher intensities, where electron-positron pair production can be 
expected. 


41995 Recoil and gravitational effects of electrons in plasmas 
within very intense laser radiation. Hora, H.; Novak, M.M. (Univ. of 
New South Wales, Kensington, Australia). pp 999-1006 of Laser 
interaction and related plasma phenomena. Volume 4B. Schwarz, 
H.J.; Hora, H. (eds.). New York; Plenum Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

The relativistic oscillation energy epsilon/sub osc/ of elec- 
trons in laser fields of an intensity I which follows a square root law 
is understandable for black body radiation of very high temperature 
T, since epsilon/sub osc/ approximately T. The subrelativistic be- 
havior epsilon/sub osc/ approximately T* is a kind of Debye T®- law 
with a Debye energy of mc?. In analogy to Einstein’s law of recoil 
for the emitters and absorbers with kT/2 energy per degree of 
freedom, we find the same for epsilon/sub osc/, if the reciprocal fine 
structure constant were 142.17. The correction due to neglect of self 
damping is in the right direction. The relativistic change of the mass 
of the electrons is compared with the energy density of the laser 
field. Near the cut-off density, a generation of a gravitational wave 
of the laser frequency should be possible. 


41996 Weak magnetic field limit of electromagnetic and electro- 
static waves. Gaffey Junior, J.D.; Liberman, B. (Rio Grande do Sul 
Univ., Porto Alegre (Brazil). Instituto de Fisica). Cienc. Cult. (Sao 
Paulo); 28: No. 7, 18(Jul 1976). 

From 28. Annual Meeting of the Brazilian Society for the 
Advancement of Science; Brasilia, Brazil (7 - 14 Jul 1976). 


41997 Excitation of potential surface oscillations in semiconfined 
inhomogeneous plasma with metal screen by electron beams. Kondra- 
tenko, A.N.; Peneva, I.Kh. (Khar’kovskij Gosudarstvennyj Univ. 
(Ukrainian SSR)). Ukr. Fiz. Zh. (Russ. Ed.); 21: No. 2, 221-225(Feb 
1976). (In Russian). 

The paper deals with the excitation of potential surface vibra- 
tions in a semibounded plasma with a metal screen by a monoenerge- 
tic electron beam of small density in the presence of an external 
magnetic field. The dispersion and damping of waves are found. The 
growth increments are determined in the wave amplification band. It 
is shown that the metal screen being at finite distance from the 
plasma can essentially change the dispersion of the surface vibra- 
tions, increments and instability conditions. 


41998 Theory of magnetohydrodynamic wave damping in a 
plasma of finite pressure. Lapshin, V.I. (Khar’kovskij Gosudarstven- 
nyj Univ. (Ukrainian SSR)). Ukr. Fiz. Zh. (Russ. Ed.); 21: No. 2, 313- 
318(Feb 1976). (In Russian). 

The paper deals with absorption of electromagnetic waves of 
a frequency much lower than the cyclotron frequency of ions, in the 
weak-collision plasma of the final pressure. Absorption of waves due 
to the Cherenkov interaction ~ 4 waves with ions and electrons, 
electronic and ionic viscosity is taken into account. 


41999 Fluctuations of surface waves in inhomogeneous magne- 
toactive plasma. Aliev, Yu.M.; Gradov, O.M.; Vukovich, S. (Institut 
za Fiziku, Belgrade (Yugoslavia)). Zh. Tekh. Fiz.; 45: No. 11, 2308- 
2314(Nov 1975). (In Russian). 

Correlation functions are obtained for the surface-wave po- 
tential in a magnetoactive plasma with inhomogeneous temperature 
and particle density. At frequencies greater than the corresponding 
cyclotron frequencies, the correlation function is determined by 
particle temperature at the point of resonance with volume hybrid 
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oscillations; for frequencies below the cyclotron frequency, the 
spectrum of the correlation field is determined by the integral of 
plasma particle temperature over coordinates. 


42000 Diffraction of a surface wave on a half-plane between 
plasma and dielectric. Karplyuk, K.S. (Odesskij 
Ehlektrotekhnicheskij Inst. Svyazi (Ukrainian SSR)). Zh. Tekh. Fiz.; 
45: No. 11, 2267-2273(Nov 1975). (In Russian). 
We consider the diffraction of a surface wave propagatin 

along a dielectric-plasma boundary by a perfectly conducting half- 
lane separating the plasma and the dielectric. The problem is 
ormulated in terms of a pair of integral equations which are solved 
by factorization. An exact solution is found. Asymptotic approxima- 
tions are obtained describing the diffracted and reflected waves in 
the far (wave) zone. 


Surface impedance of plasma with mirror-diffusion scatter- 
ing of particles on a boundary. Pt. 1. Rezvov, A.V. (Gor’kovskij 
Gosudarstvennyj Univ. (USSR). Issledovatel’skij Fiziko-Tekhniches- 
kij Inst.). Zh. Tekh. Fiz.; 45: No. 11, 2322-2329(Nov 1975). (In 
Russian). 

A method is proposed for finding the electromagnetic field in 
a semi-infinte bmg with mixed specular-diffuse scattering of parti- 
cles at the surface without the assumption of weak spatial dispersion. 
The expression calculated for the field of a p-polarized monochro- 
matic wave is used to calculate the surface impedance of the system 
and a dispersion relation for surface waves. The dependence of the 
solutions on the nature of the particle reflection at the boundary is 
investigated. 


FUSION POWER PLANT TECHNOLOGY 
REFER ALSO TO CITATION(S) 39854, 42082 


42002 (BNL—50724) Potential need for fusion in the U.S. 
energy system. Beardsworth, E.; Powell, J. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Sep 1977. Contract EY-76-C-02-0016. 
159p. Dep. NTIS, PC A08/MF AOI1. 

For fusion to become available for commercial use in the 21st 
century, R and D must be undertaken now. But it is hard to justify 
these expenditures with a “cost/benefit” oriented assessment meth- 
odology, because of both the time frame and the uncertainty of the 
future benefits. Focusing on the factors most relevant for current 
consideration of fusion’s commercial prospects, i.e., consumption 
levels and the outcomes for fission, solar, and coal, many possible 
futures of the U.S. energy system are posited and analyzed under 
various assumptions about costs. The "Reference Energy System” 
approach was modified to establish both an appropriate degree of 
detail and explicit time dependence, and a computer code used to 
organize the relevant data and to perform calculations of system cost 
(annual and discounted present value), resource use, and residuals 
that are implied by the consumption levels and technology mix in 
each scenario. Not-unreasonable scenarios indicate benefits in the 
form of direct cost savings, which may well exceed R and D costs, 
which could be attributed to the implementation of fusion. 


42003 (IPP—1/164) Investigation of the applicability of slit 
metal vessels in fast compression experiments. Lindner, S. (Max- 
Planck-Institut fuer Plasmaphysik, Garching/Muenchen (Germany, 
F.R.)). Mar 1977. 48p. (In German). Dep. NTIS (US Sales Only), 
PC A03/MF AOI. 

Investigations have been carried out on the applicability of 
large diameter (diameter = 40 cm) slit metal vessels in fast theta- 
pinch discharges. Two limiting factors were identified, namely short- 
circuiting arcs across the slit gaps and wide current bridges connect- 
ing the two sides of the slits electrically via the pre-ionization 
plasma. Both of these effects could be avoided by a magnetic bias 
field superimposed on the discharge. The necessary condition for 
this bias field was verified. 


42004 (LBL—5982, pp 53-66) Controlled thermonuclear research 
program. 1976. 

In Energy and Environmental Division annual report, 1976. 

The Plasma Physics and Controlled-Fusion Research Pro- 
gram at the Lawrence Berkeley Laboratory is divided into five 
projects: Plasma Production and Heating Experiments, Plasma 
Theory, Atomic Physics Studies, the Tormac Project, and Neutral- 
Beam Development and Technology listed in order of increasing 
magnitude, as regards manpower and budget. Some cross sections 
and yields are shown in atomic physics. (MHR) 


42005 (ORNL/SUB—7117/1) TNS quarterly progress report for 
the period April, May, June (1976). (Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA). Fusion Power Systems Dept.). Jul 1976. 
Contract W-7405-ENG-26. 155p. (WFPS-TME—048). Dep. NTIS, 
PC A08/MF AO1. 
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This report summarizes the accomplishments associated with 
the Next Step (TNS) Phase 1 Engineering tasks during the months of 
April, May, and June, 1976. This first phase of the TNS studies by 
Westinghouse for ORNL focused on Project Definition. Engineer- 
ing tasks for this phase were selected to complement the scientific 
and technological studies in which the lead role was maintained at 
ORNL. The work completed has addressed the most prominent 
engineering issues associated with the definition of TNS. This effort 
has permitted the early formulation of a reference design, as well as 
the identification of major engineering trade studies required to 
select optimal design solutions. Four areas of major design difficulty 
have been identified as requiring significant extensions of the state of 
the art or innovative approaches. These are the superconducting 
field coil systems, the neutral beam injection systems, the vacuum 
impurity and gas handling system and the vacuum vessel structure. 


42006 (ORNL/TM—6273, pp 33-45) The ELMO Bumpy Torus: 
present and future. Uckan, N.A. May 1978. 

In Finite beta toroidal plasmas. 

The ELMO Bumpy Torus (EBT) experiment at ORNL was 
designed to circumvent the MHD stability problem encountered in 
standard bumpy tori by using the "minimum-B” properties of annu- 
lar high-beta, hot-electron plasmas formed by microwave heating. 
The EBT combines the attractive features of both mirrors and 
tokamaks. The feasibility of this combined system has been demon- 
strated successfully in the EBT-I experiment and discussed at greater 
length elsewhere. The present status of the EBT research activities 
at ORNL is described briefly. 


42007 Laser fusion. Stickley, C.-M. (US Department of Energy, 
Washington, D.C.). Phys. Today; 31: No. 5, 50-58(May 1978). 

Will a series of nuclear explosions in miniature pellets of 
hydrogen, ignited to fusion by laser-light beams, become a long-term 
method for supplying the world’s energy needs 


42008 Fusion energy in context: its fitness for the long term. 
Holdren, J.P. (Univ. of California, Berkeley). Science; 200: No. 4338, 
168-180(14 Apr 1978). 

Long-term limits to growth in energy will be imposed not by 
inability to expand supply, but by the rising environmental and social 
costs of doing so. These costs will therefore be cental issues in 
choosing long-term options. Fusion, like solar energy, is not one 
possibility but many, some with very attractive environmental char- 
acteristics and others perhaps little better in these regards than 
fission. None of the fusion options will be cheap, and none is likely 
to be widely available before the year 2010. The most attractive 
forms of fusion may require greater investments of time and money 
to achieve, but they are the real reason for wanting fusion at all. 


42009 (UCRL-Trans—11343) Main parameters of the AMBAL- 
1 experimental trap with ambipolar mirrors. Dimov, G.I. (AN SSSR, 
Novosibirsk. Inst. Yadernoj Fiziki). Mar 1978. Translation of [YaF— 
77-46, 1977. 12p. Dep. NTIS, PC A02/MF AO1. 

The AMBAL-1 device is designed for the experimental verifi- 
cation of the operating principles of a trap with ambipolar (double) 
mirrors. The main problem is to obtain a stable plasma in end-type 
mirrortrons by stabilizing it with a colder isotropic central plasma. 
The main design parameters of the trap are given. (MOW) 


42010 (PPPL-trans—123) Toroidal magnetic machine with a 200 
KG longitudinal field. Alekseev, A.Yu.; Andrianov, A.M.; Barishev, 
V.L.; Vasiliev, V.I1.; Demichev, V.F.; Kazeev, M.N.; Kisula, V.V. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). Jan 1978. Translated by 
N. Turitzin. Source information not available. 26p. Dep. NTIS, PC 
A03/MF AO1. 

This paper examines the basic construction features of a 
tokamak with a 200 KG longitudinal magnetic field. The aim of the 
physics program for this machine is to study plasma behavior and to 
verify the correlation of similarities in tokamaks within a particle 
density range of 1 - 5 x 10'° cm™° and a plasma current density of 
about 10* A/cm”. 


42011 JET project. Gibson, A. (UKAEA Research Group, Ab- 
ingdon. Culham Lab.). Atom (London); No. 254, 326-338(Dec 1977). 

The Joint European Torus, referred to as JET, is a proposed 
European nuclear fusion project that is intended to be the mainstay 
of the European fusion programme over the next decade. The 
project has been designed by a team of European scientists and 
engineers invited by the United Kingdom Atomic Energy Authority 
to work at its Culham Laboratory. The project is here reviewed 
under the following main headings - Introductions; Requirements for 
a self-sustaining plasma; Magnetic confinement systems; Tokamak 
systems; The JET design phase; Objective of the JET experiment; 
Choice of parameters; Apparatus required; Operating sequence; The 
experimental programme (exploratory studies, improvement of 
plasma performance and fusion studies); Experimental strategies; 
Additional heating required to reach reactor conditions; Operation 





SEPT. 15, 1978 


under active conditions; operational flexibility; Plasma parameters; 
Project cost and construction staff; and Relation to other projects. It 
is concluded that the JET experimental programme will give a 
realistic assessment of the potential of the Tokamak system and will 
provide the design parameters for the next stage of development. 


42012 Culham Laboratory. Maple, J.H.C.; Dancy, DJ. 
(UKAEA Research Group, Abingdon. Culham Lab.). Atom 
(London); No. 254, 339-341(Dec 1977). 

An appraisal is given of the work of the United Kingdom 
Atomic Energy Authority Culham Laboratory, together with a brief 
history of the early U.K. fusion research, following the recent 
announcement that the JET (Joint European Torus) nuclear fusion 
project would be built at that Laboratory. It is concluded that the 
building at Culham will open a new chapter in the site’s history. A 
main effect will be that the site will become truly international and 
of worldwide interest. 


42013 Energy from nuclear reactors. IX. Nuclear fusion - the 
most fascinating energy source. Hospe, J. VDJ (Ver. Dtsch. Ing.) 
Nachr.; 31: No. 32, 8(Aug 1977). (In German). 

The future development of nuclear engineering also includes 
the fusion reactor. One of the reasons for the great interest in nuclear 
fusion is the fact that no radioactive fission products are produced in 
nuclear fusion. The only substance produced is the noble gas helium. 
The construction of a fusion reactor would be technically even more 
complex than the construction of a fast breeder, if nuclear fusion can 
be controlled at all in an experiment. 


42014 Technology of controlled nuclear fusion. Hopkins, G.R. 
(General Atomic Co., San Diego, Calif. (USA)). J. Inst. Nucl. Eng.; 
18: No. 6, 173-180(1977). 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, USA (21 - 23 Sep 1976). 

The main object of this meeting was to review and assess 
controlled nuclear fusion technological developments during the 
past 21/2 years. A total of 129 papers was presented on subjects 
ranging through commercial and non-commercial reactor designs, 
international and national programme reviews, plasma engineering, 
blanket engineering, radiation damage and materials testing, fusion- 
fission, tritium technology, neutronics, confinement systems technol- 
ogy, and safety. Confinement studies covered include the three 
major magnetic confinement concepts -tokamak, mirror, and theta- 
pinch, and inertial confinement approaches such as laser, e-beam, 
and ion beams. 


42015 Potential of controlled thermonuclear fusion. Pease, R.S. 
(UKAEA Research Group, Abingdon. Culham Lab.). J. Inst. Nucl. 
Eng.; 18: No. 6, 162-167(1977). 

From Atomic industrial forum conference on US options for 
long term energy supply; Denver, USA (Jun 1977). 

This paper surveys world progress in controlled fusion re- 
search and discusses the potential that it offers. Amongst conclusions 
reached are the following - (1) Research advances indicate that the 
temperatures, densities and confinement times needed for a reactor 
will be achieved. (2) The next major task is to build apparatus (JET, 
Japan's JJ60, Soviet T-20 and USA's TFTR) to explore near-reactor 
conditions and hopefully demonstrate achievement of reactor re- 
quirements; this should be accomplished in the 1980s. (3) Explorato- 
ry studies of reactor systems based on magnetic confinement (stellar- 
ator and tokamaks) have revealed no insuperable obstacles, but a 
major effort will be needed to develop fusion reactor systems. (4) It 
is the Author's opinion that experimental electricity generating sys- 
tems could be operating by the end of this century. 


42016 Basic requirements of laser fusion power production and 
laser fusion-fission plutonium breeding. Kidder, R.E. (Univ. of Cali- 
fornia, Livermore). pp 1007-1018 of Laser interaction and related 
plasma phenomena. Volume 4B. Schwarz, H.J.; Hora, H. (eds.). 
New York; Plenum Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

Required values of thermonuclear energy-gain, inertial con- 
finement, laser-pulse energy and power for both electric power 
production by laser-fusion and for plutonium breeding by laser 
fusion-fission are obtained from simple considerations, and are tabu- 
lated for purposes of comparison. It is found that breeder require- 
ments are very significantly less demanding, suggesting that plutoni- 
um breeding is a much more feasible near-term goal of laser fusion. 


42017 Extremity sealing of a theta pinch by magnetic cusp. 
Sakanaka, P.H.; Busnardo Neto, J.; Niimura, M. (Universidade Esta- 
dual de Campinas (Brazil)). Cienc. Cult. (Sao Paulo); 28: No. 7, 17(Jul 
1976). (In Portuguese). 

From 28. Annual Meeting of the Brazilian Society for the 
Advancement of Science; Brasilia, Brazil (7 - 14 Jul 1976). 
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42018 Engineering questions of design of experimental TM-4 
reactor. Borisov, V.P.; Vakhrushin, Yu.P.; Glukhikh, V.A. Dokl. 
Vses. Soveshch. Inzh. Probl. Upr. Termoyad. Sint.; 1: 165-173(1975). (In 
Russian). 

Thermonuclear TM-4 reactor (tokamak-type) is described. It 
is designed for study of plasma in chamber having wall temperature 
close to that of reactor wall and for conducting experiments on hf- 
heating of plasma. Main parameters of the device are: large torus— 
55 cm, plasma column radius—10 cm, maximum current in plasma— 
120 kA, plasma confinement time—15 ms, induction of longitudinal 
magnetic field -4T, pulse repitition rate 1. 


42019 Some engineering problems in designing tokamak-based 
thermonuclear reactor. Popov, G.N.; Shatalov, G.E. Dokl. Vses. 
Soveshch. Inzh. Probl. Upr. Termoyad. Sint.; 1: 48-63(1975). (In Rus- 
sian). 

Plans for an experimental thermonuclear reactor is based on 
tokamak (ETRT). This reactor is designed for experimental proof ot 
the possibility of designing a thermonuclear reactor. Research has 
been conducted which is needed to develop industrial equipment 
with high technical and economic characteristics. A reactor block- 
diagram is presented and the primary systems are described. 


42020 Primary parameters of the Tokamak-7 reactor. Ivanov, 
D.P.; Keylin, V.E.; Klimenko, E.Yu.; Strelkov, V.S. Dokl Vses. 
Soveshch. Inzh. Probl. Upr. Termoyad. Sint.; 1: 184-188(1975). (In 
Russian). 

The Tokamak-7 device is described. It is the first thermonu- 
clear system with superconductive primary magnetic field winding. 
The maximum field v of the winding surface H/sub m/ is about 50 
kOe; axially h/sub z/ about 30 kOe. With an average winding 
diameter of about 1 meter, discharge chamber radius a-35 cm, and 
large torus radius R-122 cm. Energy reserve in magnetic field is 20 
MJ with current density in the winding of about 4,000 A/cm? 


BLANKET ENGINEERING 


42021 (EPRI-ER—521) Dynamic behavior of a mirror fusion 
reactor. Interim report. Galbraith, D.L.; Kammash, T. (Michigan 
Univ., Ann Arbor (USA). Dept. of Nuclear Engineering). Mar 1978. 
154p. ‘Dep. NTIS, PC A08/MF AO1 

The dynamic equations (particle and energy balance) for a 
mirror confined D-T plasma are solved using a modified binary 
collision theory for the basic interaction among the species and an 
appropriately chosen loss cone distribution. Equilibrium solutions 
are obtained using the mirror ratio, magnetic field strength, reactor 
size, injection energy and injection angle of fuel ions, and the ratio of 
plasma to magnetic pressures as input parameters. The results are 
then compared to those of the more accurate and much more 
expensive Fokker-Planck calculations and it is found that for the 
most important quantities the values obtained are similar. 


42022 (HMI-B—205) Compatibility of beryllium and beryllium 
oxide with lithium in a fusion reactor blanket. Lutze, W.; Mertens, 
L.A. (Hahn-Meitner-Institut fuer Kernforschung Berlin G.m.b.H. 
(Germany, F.R.)). Nov 1976. 13p. (In German). Dep. NTIS (US 
Sales Only), PC A03/MF AOl1. 

This work is part of the system investigations being per- 
formed in the framework of the German fusion reactor program, and 
deals with the compatibility problem of a thermal beryllium (or 
beryllium oxide) blanket with liquid lithium. This problem is of 
central importance in the most recent blanket design. In this new 
blanket model, the earlier set-up with spacially separated lithium and 
beryllium regions is replaced by a breeding region with a mixture of 
solid beryllium (or beryllium oxide) and liquid lithium. The aim of 
this paper is to choose the material with the best compatibility for 
further blanket investigations. 


42023 (IPP—III/36) Relaxing confinement behaviour of metal 

limiter in high density tokamak discharges. Lisitano, G.; Gottardi, N. 

(Max-Planck-Institut fuer Plasmaphysik, Garching/Muenchen (Ger- 

ae. 5D. Jul 1977. 15p. Dep. NTIS (US Sales Only), PC A02/ 
AOl. 

Electron density fluctuations measured with lambda = 2 mm 
waves radiating the plasma through several limiter chords of the 
Pulsator Tokamak have been correlated with sawtooth fluctuations 
of soft X-rays emitted along crossing chords. These studies and the 
similar sawtooth relaxation behaviour of other parameters during 
external disruption of off-centered discharges reveal that the ob- 
served fluctuations arise from relaxing plasma-limiter interactions, 
i.e. they are not caused by kink-mode oscillations as previously 
reported. 


42024 Velocity distribution of alpha particles in fusion reactors. 
Schneider, R.S.; Gaffey Junior, J.D. (Rio Grande do Sul Univ., 
Porto Alegre (Brazil). Instituto de Fisica). Cienc. Cult. (Sao Paulo); 
28: No. 7, 18-19(Jul 1976). 
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From 28. Annual Meeting of the Brazilian Society for the 
Advancement of Science; Brasilia, Brazil (7 - 14 Jul 1976). 


42025 Energy cycles of tokamak reactor. Lysenko, S.E.; 
Popkov, G.N. Dokl. Vses. Soveshch. Inzh. Probl. Upr. Termoyad. Sint.; 
1: 38-47(1975). (In Russian). 

Ionization and accumulation of impurities in the plasma dis- 
lodged from the wall causes cyclic operating conditions of a thermo- 
nuclear reactor of the tokamak type. Atomization of the wall by 
neutrons and alpha particles may affect the course of the fuel cycle, 
if the coefficient of ctmimtion is greater than the coefficient of 
atomization affected by D and T. Conditions are calculated under 
which neutral particles and cool D—T mixture are injected to 
maintain constant sn ape and concentration of working 
medium, and consequently, nuclear energy output. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 42010, 42029 


42026 (LBL—7569) Pre-cusp phase of Tormac IV and V. Vella, 
M.C.; Feinberg, B. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Apr 1978. Contract W-7405-ENG-48. 20p. Dep. 
NTIS, PC A02/MF AO1. 

An heuristic analysis of the pre-cusp phase of the present 
Tormac experiments has been carried out. The immediate goal has 
been to identify the requirements for producing a stabilized pinch in 
Tormac V qualitatively similar to that in Tormac IV. Concurrently, 
V has been modified to increase the pinch current and experimental 
investigation is under way. The experimental procedure is to intro- 
duce a toroidal magnetic field into the gas filled chamber. A toroidal 
electric field is then induced which ionizes the gas; the associated 
toroidal current simultaneously pinches the discharge. 


42027 (ORNL/SUB—7117/9) Stress analysis of the conceptual 
design configurations of constant tension D-shaped superconducting 
toroidal field coils for TNS. Fernades, R.; Smith, R.A. (Westinghouse 
Electric Corp., Pittsburgh, Pa. (USA). Fusion Power Systems 
Dept.). 30 Sep 1977. Contract W-7405-ENG-26. 148p. (WFPS- 
TME—041). Dep. NTIS, PC A07/MF AO1. 

Conceptual design configurations of D-shaped toroidal field 
coils applicable to the TNS program are studied under the action of 
the toroidal field loading condition and the vertical field loading 
condition, but not the fault condition. Although the analysis is 
specific to an 8 Tesla design using a niobium titanium superconduc- 
tor, the results can be extended to a coil with a different conductor 
material and subjected to a field of different magnitude provided the 
condition of linear elasticity is not violated. The analysis technique 
used is the finite element method, with three dimensional finite 


elements defined in the ANSYS computer code, and supplemented 
by closed form analytical solutions. 


42028 (UCRL—52402) EFFI: a code for calculating the electro- 
magnetic field, force, and inductance in coil systems of arbitrary 
geometry. Sackett, S.J. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 29 Mar 1978. Contract W-7405-ENG-48. 
19p. Dep. NTIS, PC A02/MF AO1. 

EFFI calculates the electromagnetic field and vector poten- 
tial in coil systems of arbitrary geometry. The coils are made from 
circular arc and/or straight segments of rectangular cross-section 
conductor. EFFI can also calculate magnetic flux lines, magnetic 
force, and inductance. The methods used for the calculations are 
based on a combination of analytical and numerical integration of the 
Biot—Savart law for a volume distribution of current. These meth- 
ods yield accurate field values inside and outside the conductor. All 
input to EFFI is format-free and is checked for validity before any 
calculations are done. Any errors detected during the check produce 
a diagnostic that lists the error, the code’s objection to it, and the 
number of the offending data card. EFFI produces output in both 
printed and graphical form. Each page of output is labeled with the 
title of the problem, the time, the computer and date of the run, and 
the version number and compilation date for EFFI. In addition, each 
column of numbers on each page is appropriately labeled. Examples 
from the coil design for the Mirror Fusion Test Facility (MFTF) and 
a divertor design for a Tokamak reactor are used for illustration. 


POWER SUPPLIES, ENERGY STORAGE 


42029 (CONF-780404—3) Back biasing for the ISX tokamak. 
Broverman, A.Y.; Pierce, G.F.; Bailey, JM. (Oak Ridge National 
Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 4p. Dep. 
NTIS, PC A02/MF AO1. 

From IEEE region 3 conference and exhibit; Atlanta, GA, 
USA (10 Apr 1978). 

The design of the ISX back bias system is developed. A 
model of the nonlinear circuit is developed and simulated. Optimum 
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parameter values for the circuit are chosen based on the circuit 
simulation. 


COOLING SYSTEMS 


42030 (ORNL/TM—6214) ORNL fusion power demonstration 
study: lithium as a blanket coolant. Wells, W.M. (Oak Ridge National 
Lab., Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 39p. Dep. 
NTIS, PC A03/MF AO. 

Recent reassessment of tokamak reactors which move to- 
wards smaller size and lower required field strength (higher £) 
change the picture regarding the magnitude of MHD effects on flow 
resistance for lithium coolant. Perhaps the most important conse- 
quence of this as regards use of this coolant is that of clear accept- 
ability of such effects when the flow is predominantly transverse to 
the magnetic field. This permits defining a blanket that consists 
entirely of round tubes containing the circulated lithium with voids 
between the tubes. Required thermal-hydraulic calculations are then 
on bases which are well established, especially in view of recent 
results dealing with perturbations of ducts and magnetic fields. 
Mitigation of MHD effects is feasible through tapering of tube wall 
thickness or use of insulated layers, but neither scheme was manda- 
tory for the assumed conditions. Blanket configurations utilizing 
flowing lithium in round tubes immersed in static lithium may be 
suitable, but calculational methods do not now exist for this situa- 
tion. Use of boiling potassium or cesium appears to be prohibitive in 
terms of vapor flow area when temperature levels are consistent 
with the use of stainless steel. Liquid sodium, in addition to not being 
a breeding material, requires higher velocity than lithium for the 
same heat removal. Consequences of stagnant regions, which are 
sometimes found where flow perturbations exist, are discussed. 


HEATING AND FUELING SYSTEMS 
REFER ALSO TO CITATION(S) 41937, 42074 


42031 New generation of multicharged heavy ion sources. Baron, 
E. (Grand Accelerateur National d’Ions Lourds (GANIL), 14 - Caen 
(France)). J. Phys. (Paris), Collog.; No. 3, C.89-C.97(1977). (In 
French). 

From National congress on plasma physics; Paris, France (6 - 
10 Dec 1976). 

An attempt is made to visualize the present situation of some 
multicharged ion source developments (electron beam, electron cy- 
clotron resonance and laser sources). First are reminded the interest 
of getting charge states higher than that delivered by the classical 
sources, along with the ionization by electronic impact state-of-the- 
art. Then, a brief description of the principles of these new sources 
and an account of the present performances are given. Finally, an 
attempt is made to compare these performances and to predict the 
most suitable type of accelerator to each of these sources. 


42032 (CONF-771129—11) Summary: fueling by neutral beams. 
Jassby, D.L. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). 
1977. Contract EY-76-C-02-3073. 4p. NTIS, MF A0Ol1. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

Portions of document are illegible. 

Some general considerations of the fueling process are de- 
scribed according to the following: (1) beam penetration aspects, (2) 
efficiency and reliability, (3) injector improvements, (4) fueling in 
present-day tokamaks, (5) TFTR injectors, (6) ripple-injection fuel- 
ing, (7) beam fueling of expanding plasmas, and (8) prospects and 
problems of beam fueling. (MOW) 


42033 (CONF-771201—7) ORNL negative ion program. Stirling, 
W.L. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 22p. Dep. NTIS, PC A02/MF AO1. 

From IEEE international electron devices meeting; Washing- 
ton, DC, USA (5 Dec 1977). 

The ORNL Negative Ion Program is interested in developing 
small-scale or bench type experiments which are inexpensive and are 
designed to test principles involved in negative ion plasma generator 
development. The following four ideas are being considered: (1) H™ 
production from H* ions in a modified duoPIGatron; (2) double 
charge exchange production of H™ ions utilizing the double sheath of 
a duoPIGatron; (3) surface generation of negative ions from thermal- 
ly dissociated hydrogen gas; (4) calutron or Penning discharge. 


42034 (HCP/T1401—01) Plasma heating, fueling, and mainte- 
nance: a technical assessment. Cullingford, H.S. (ed.). (Energy Re- 
search and Development Administration, Washington, D.C. (USA)). 
~ fin Contract EG-77-C-03-1401. 184p. Dep. NTIS, PC A09/ 

The initial section of the following report describes the goals 
and approach; the essential results of the survey are overviewed in 
Section 1.4. Amplifying details are relegated to subsequent sections: 
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certain aspects of the plasma physics and engineering questions that 
bear on technology requirements for fusion reactors are discussed in 
Section 2; particularly significant individual technology areas are 
discussed in Section 3; and requirements and technology consider- 
ations are combined in the assessment of Section 4. 


42035 Interferometric measurement of cryogenic laser fusion 
target uniformity. Miller, J.R.; Sollid, J.E. (University of California, 
Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). Appl. Opt.; 17: No. 6, 852-854(15 Mar 1978). 

A method is described to measure the layer uniformity of DT 
fuel cores. Results of studies of glass microballoon targets are 
presented. 


42036 Profiled explosion-induced compression of uranium. Gal- 
kowski, A.; Kaliski, S.; Swierczynski, R. J. Tech. Phys. (Warsaw); 18: 
No. 3, 291-301(1977). 

The problem of hypercompression of deuterium plasma is 
considered. Basic equations are derived and numerical results ob- 
tained are analyzed. It was concluded that in the case of heavy 
elements the method of a profiled, explosion-induced compression 
has an advantage over the laser-induced compression method, since 
there are no problems of the radiation absorption. In the case of U- 
235 the compression achieved in the work reported here leads to a 
reduction of the critical mass by almost two orders of magnitude. 
The method of a profiled compression may constitute a competitive 
variant with respect to the laser method for the purpose of thermo- 
nuclear microfusion. 12 refs. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 


42037 (ANL/FPP—77-3) Simulation of large-scale air detritia- 
tion operations by computer modeling and bench-scale experimenta- 
tion. Clemmer, R.G.; Land, R.H.; Maroni, V.A.; Mintz, J.M. (Ar- 
gonne National Lab., Ill. (USA)). Nov 1977. Contract W-31-109- 
ENG-38. 38p. Dep. NTIS, PC A03/MF AO1. 

A time-dependent computer model was developed to study 
the effects of various reaction and soaking mechanisms that could 
occur in a typically-sized reactor building (approximately 10° m*) 
following a range of tritium releases (2 to 200 grams). In parallel 
with the computer study a small (approximately 50 1) test chamber 
was set up to investigate cleanup characteristics under conditions 
which could also be simulated with the computer code. Whereas 
results of computer analyses indicated that only approximately 10~* 
percent of the tritium released to an ambient enclosure should be 
converted to tritiated water, the bench scale experiments gave 
evidence of conversions to water greater than | percent. Further- 
more, although the amounts of soaked tritium (both calculated and 
observed) are usually only a very small fraction of the total tritium 
release, the soaked tritium is significant, in that its continuous return 
to the enclosure extends the cleanup time beyond the predicted 
value in the absence of soaking mechanisms. Where rapid detritiation 
of an enclosure to the recommended radiation control guideline level 
(5 Ci/m* for HTO) is required, there may be some incentive for 
venting and flushing of the enclosure toward the end of the cleanup 
operation. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 40744 


INERTIAL CONFINEMENT TECHNOLOGY 


REFER ALSO TO CITATION(S) 41286, 41287, 41290, 41291, 
41396, 41953, 41969, 41970, 41989 


42038 (IPP—IV/92) Optics of laser plasmas in spherical geome- 
try. Mulser, P.; van Kessel, C. (Max-Planck-Gesellschaft zur Foer- 
derung der Wissenschaften e.V., Garching/Muenchen (Germany, 
F.R.). Projektgruppe fuer Laserforschung). May 1977. 25p. Dep. 
NTIS (US Sales Only), PC A02/MF AOI1. 

Analytical formulae for classical reflection from pellets and 
plane targets under normal incidence are presented and the maxi- 
mum electric field increase in smooth density profiles is determined. 
Density profile distortions due to light pressure and their influence 
on pellet compression are discussed in a steady state model. 


42039 (LBL—7267) High-energy heavy-ion beams as igniters for 
commercial-scale intertial-fusion power plants. Judd, D.L. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). 16 Dec 1977. 
Contract W-7405-ENG-48. 23p. (CONF-771130—3). Dep. NTIS, 
PC A02/MF AOl. 

From International scientific forum on an acceptable nuclear 
energy future of the world; Coral Gables, FL, USA (7 Nov 1977). 

Commercial-scale inertia!-fusion power can be generated by 
producing a steady succession of thermonuclear microexplosions of 
small pellet targets whose ignition requires supplying a few maga- 
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joules in a few nanoseconds, a goal well beyond the present single- 
shot capabilities of high-power pulsed laser and electron-beam sys- 
tems which also lack the needed repetition-rate capability of order 
one per second. However, existing high-energy accelerator technol- 
ogy with straightforward engineering extrapolations, applied to 
pulsed beams of heavy ions in low charge states, can meet all 
requirements. The relevant accelerator capabilities are discussed; 
three widely differing types of accelerators show promise. Needed 
developmental work is mostly on lower-energy components and can 
be conducted at relatively low cost. Some of the work started at 
several accelerator laboratories on this new approach within the past 
year are described, and possible goals of an early demonstration 
construction project are indicated. 


42040 (LBL—7519) Overview of heavy ion fusion program in 
U.S.A. Keefe, D. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). 2 Feb 1978. Contract W-7405-ENG-48. 15p. 
(CONF-780233—1). Dep. NTIS, PC A02/MF AOI. 

From Meeting on progress in inertial confinement fusion; San 
Francisco, CA, USA (1 Feb 1978). 

The funding level for heavy-ion fusion is broken down to the 
laboratories involved. Some characteristics of a heavy-ion driver are 
discussed along with its associated systems. (MOW) 


42041 (SAND—77-0516) Civilian applications of particle-beam- 
initiated inertial confinement fusion technology. Varnado, S.G.; Mit- 
chiner, J.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). May 1977. 
Contract EY-76-C-04-0789. 107p. Dep. NTIS, PC A06/MF AOl. 

Elecirical power generation by controlled fusion may provide 
a partial solution to the world’s long-term energy supply problem. 
Achievement of a fusion reaction requires the confinement of an 
extremely hot plasma for a time long enough to allow fuel burnup. 
Inertial confinement of the plasma may be possible through the use 
of tightly focused, relativistic electron or ion beams to compress a 
fuel pellet. The Sandia Particle Beam Fusion program is developing 
the particle-beam accelerators necessary to achieve fuel ignition. In 
this report we review the status of the particle-beam fusion technol- 
ogy development program and identify several potential civilian 
applications for this technology. We describe program objectives, 
discuss the specific accelerators presently under development, and 
briefly review the results of beam-focusing and target-irradiation 
experiments. Then we identify and discuss applications for the beam 
technology and for the fusion neutrons. The applications are 
grouped into near-term, intermediate-term, and long-term categories. 
Near-term applications for the beam technology include electron- 
beam (e-beam) pumping of gas lasers and several commercial appli- 
cations. Intermediate-term applications (pellet gain less than 50) 
include hybrid reactors for electrical power production and fissile 
fuel breeding, pure fusion reactors for electrical power production, 
and medical therapy using ion accelerators. In the long term, com- 
plex, high-gain pellets may be used in pure fusion reactors. 


42042 (SAND—77-1414) Electron beam fusion progress report, 
October 1976—March 1977. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Oct 1977. Contract EY-76-C-04-0789. 189p. Dep. NTIS, PC 
A09/MF AOl. 

Separate abstracts were prepared for each of the 5 included 
sections. (MOW) 


42043 (SAND—77-1414, pp 23-55) Pulsed power. Oct 1977. 

In Electron beam fusion progress report, October 1976— 
March 1977. 

The key element of our pulsed power program is concentra- 
tion of power in time and space by suppression of breakdown in 
dielectrics and in vacuum. Magnetically insulated vacuum transmis- 
sion lines and magnetic suppression of insulator flashover have 
continued as the main reserch directions. Vacuum insulated line 
studies at Physics International have been expanded and a test bed at 
Sandia, called MITE (Magnetically Insulated Transmission Experi- 
ment), is under development. The choice for the baseline EBFA 
design will depend on the outcome of these studies and should be 
made in July 1977. The slow and intermediate speed pulsed power 
approaches to EBFA will be based on Proto I and Proto II results 
and several of the projected EBFA subsystems are presently being 
tested in Proto II. A further stage of power concentration, within 
the vacuum diode itself, would considerably ease the burden on 
dielectrics; methods of power multiplication involving magnetically 
imploded plasmas are being considered and tests have begun using 
the Ripple III apparatus. 


42044 (SAND—77-1414, pp 57-102) Theoretical research. Oct 
1977. 


In Electron beam fusion progress report, October 1976— 
March 1977. 

Target design studies have considered the following: (1) 
magnetic insulation for suppression of electron thermal conduction 
thus permitting ignition with low power, (2) shock- -focusing targets, 
and (3) use of shaped voltage and power pulses to permit use of 
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higher diode impedances. Rayleigh-Taylor stability analysis contin- 
ues to show that for e-beam targets, the fuel pusher interface is of 
greater concern than the ablation region and a new effect, a shock- 
initiated Rayleigh-Taylor (R-T) instability, has been identified which 
could introduce initiatory site for further instability growth at the 
fuel pusher interface. The importance of beam self fields in modify- 
ing energy deposition and ultimately in affecting target response was 

‘wn using numerical techniques; and the need for higher current 
densities to demonstrate these effects was also shown. Numerical 
modeling of high-aspect ratio diodes continued to predict that a 
large fraction of diode current would be in ions unless steps were 
taken for ion suppression. The use of a double diode, allowing ions 
to reflex, was Pound to limit the ion current substantially and a 
method was proposed to carry out dual-beam irradiation of a single 
target by employing two conical anodes with a single hollow cath- 
ode. 


42045 (SAND—77-1414, pp 103-118) Particle beam source de- 
velopment. Oct 1977. 

In Electron beam fusion progress report, October 1976— 
March 1977. 

Experiments on Proto I, using prepulse suppression tech- 
niques allowed one to deliver 18 kJ in a 25-ns pulse to a thick witness 
plate. These focusing results were then extended to targets mounted 
on thin foils and considerable effort was put into achieving symmet- 
ric irradiation. Beam transport experiments were begun using a wire- 
initiated discharge in a background gas and it was found that 80% of 
a 15 kJ beam could be transported 1 m to a target. Beam propagation 
was found to be stable, and efficient transport to an area 1 cm in 
diameter was demonstrated. Extensive development of diagnostic 
techniques was carried out in order to determine the incident flux in 
focused beams. Improved pinhole cameras were developed showing 
that Proto I current densities in the range of 5 MA/cm? could be 
achieved on thick targets. 


= (SAND—77-1414, pp 119-142) Target interaction. Oct 
1977. 

In Electron beam fusion progress report, October 1976— 
March 1977. 

Rayleigh-Taylor instabilities at the ablator-pusher interface 
can play a dominant role in governing the success of an ICF 
experiment. The importance of this instability on ablatively-driven 
implosions is being studied theoretically, and multiple pulse hologra- 
phy has been shown to be a useful tool for the investigation of such 
effects in cylindrical targets. Proto I target experiments began during 
this period, but were initially plagued by nonsymmetric deposition 
due to poor target grounding. Steps have been taken to improve 
symmetry. Although calculations have shown that magnetically 
enhanced deposition should be possible in targets which are thin 
compared to the electron range, under conditions where the field of 
the beam can penetrate into or through the foil, experiments have 
thus far not succeeded in demonstrating this effect. This appears to 
be a result of apparent beam defocusing with thin targets. On the 
other hand, it was found that when a thin target is suspended or 
caused to protrude above the anode, the electron flow is modified 
permitting beam stagnation and enhanced deposition. Measurements 
utilizing the thermoelastic response of materials heated by the beam- 
produced-bremsstrahlung have shown this enhancement in beam 
deposition, which is thought to be due to modification of the pinch 
dynamics. 


42047 (SAND—77-1414, pp 143-175) Applications. Oct 1977. 

In Electron beam fusion progress report, October 1976— 
March 1977. 

Rep rate technology studies were begun with a goal of 
developing a 30 kW average power, 350 kV electron beam accelera- 
tor during this fiscal year. In support of these technology studies, a 
new laboratory was set up and work began on high rep rate gas 
switching, transformers, and dielectric breakdown. The rep rate test 
facility will provide a basis for future work, which has as its goal to 
demonstrate pulsed power sources with 10 MW average power by 
1980. During this period, systems studies emphasized hybrid reactor 
apm and a comprehensive economic model was completed. 

is model was used to determine the dependence of power cost on 
energy available in the pellet, based on two simple pellet designs. 
The conclusion from this work is that substantial pellet costs would 
be allowable with relatively low rep rates in a small reactor if the 
hybrid approach is adopted. On the other hand, if one is to consider 
pure fusion, then clearly higher values of gain (50 to 100) and 
improved standoff will be necessary. 


42048 (UCID—17771) Information transmission via fiber optics 
in the shiva laser control system. Parker, J. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 6 Feb 1978. Contract W- 
7405-ENG-48. 16p. Dep. NTIS, PC A02/MF AO1. 

The Fiber Optic Serial Link package performs the functions 
of transmission and reception of signals over a pair of fiber optic 
cables and the I/O of serial data to a local device in EIA format. 
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Present sysems requirements include fiber cable transmission length 
of up to 150 m and baud rates up to 9600, although the design 
criterium of transmission at 19.2 KB has been met. Fiber optic links 
are used between the central control area and each of the alignment 
control subsystems, in addition to sending timing signals over long 
distances between subsystems. 


42049 (UCRL—50021-76, pp 2.1-2.371) Solid state program. Jun 
1977. 


In Laser Program annual report, 1976. 

This section gives detailed information on the over-all devel- 
opmental program for the Argus facility, Shiva facility, optical 
materials, pulse generation and shaping, and theory and design 
analysis. (MOW) 


42050 (UCRL—52412) Status report on cleaning and maintain- 
ing laser disk amplifiers. Patton, H.G.; Stowers, I.F.; Jones, W.A.; 
Wentworth, D.E. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 11 Jan 1978. Contract W-7405-ENG-48. 43p. Dep. 
NTIS, PC A03/MF AO1. 

This report describes the activities and advances in engineer- 
ing and technology made by the Solid State Mechanical Mainte- 
nance Group within the laser program at Lawrence Livermore 
Laboratory. It includes design and operation of clean rooms, con- 
tamination control on optical surfaces, cleaning techniques, and glass 
damage mechanisms. This report, a much expanded version of a 
section in the laser program’s 1976 annual report, covers work 
accomplished from July 1976 to April 1977. It has been used as the 
source for five papers presented at various national conferences. 


42051 Intense ion-beam neutralization in free space. Humphries, 
S. Jr. (Sandia Laboratories, Albuquerque, New Mexico 87115). Appl. 
Phys. Lett.; 32: No. 12, 792-794(15 Jun 1978). 

Electron neutralization is a key feature in the propagation of 
intense ion beams. A one-dimensional sheath solution is given that 
demonstrates how electrons are captured by a transient ion beam 
emerging into a field-free vacuum. Conditions for space-charge and 
current neutralization are discussed. The importance of the electron 
distribution in determining the minimum spot size of a focused ion 
beam is considered. 


42052 Shock waves from laser-produced breakdown experimental 
study of their reflection in an acoustic cavity. Cornolti, F.; Giam- 
manco, F.; Giulietti, A. (Consiglio Nazionale delle Ricerche, Pisa 
(Italy). Lab. di Fisica Atomica e Moleculare). Lett. Nuovo Cim.; 19: 
No. 5, 165-170(4 Jun 1977). 

In the laser produced breakdown processes shock waves are 
generated. Check for various materials after inserting samples in 
spherical cavities are described. In this way it is possible the shock 
wave reconverges on the center of the cavity; heating and compres- 
sion of the central laser produced plasma is obtained. 


42053 Inertial confinement in fusion. Present technical state and 
prospects. Delobeau, F. (CEA Centre d'Etudes de Limeil, 94 - 
Villeneuve-Saint-Georges (France)). J. Phys. (Paris), Collog.; No. 3, 
C.59-C.77(1977). (In French). 

From National congress on plasma physics; Paris, France (6 - 
10 Dec 1976). 

The general conditions to get a breakeven situation in the 
nuclear fusion field are recalled. Two main ways can be followed: 
magnetic or inertial confinement. Only the second one is dealt with 
and the suitable requirements with high power lasers and relativistic 
electron beams are discussed taking into account the different mech- 
anisms of interaction of those kinds of energy with matter. The 
actual status of the art is described. The technical limitations and the 
problems to solve to improve them are exposed. The important work 
in process in many laboratories around the world must, however, 
allow to encompass the conditions to be filled and infer the most 
favourable ways to draw them nearer. 


42054 (LA-tr—78-21) Laser thermonuclear targets. Gamailii, 
E.G.; Gromov, A.I.; Isakov, A.I; Krupinina, L.A.; Leonov, Yu.S.; 
Matveeva, F.I.; Merkul’ev, Yu.A.; Nikitenko, A.I.; Rychkova, E.R.; 
Sklizkov, G.V. Translated from Tr. Fiz. Inst., Akad. Nauk SSSR; 94: 
29-60(1977). 58p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

The methods of manufacture, processing and monitoring of 
laser targets developed in the last several years are in principle 
important for laser thermonuclear fusion. Analysis of target technol- 
ogy shows that we can attain comparatively high accuracy of 
manufacture of the shells. Specially manufactured and selected tar- 
gets are successfully used in laser experiments on spherical heating 
and compression of the substance. The strict requirements for accu- 
racy required development not only of methods of manufacture, but 
also development of methods for series-production analysis of the 
quality of the spherical shells, suitable for monitoring and individual 
selection of the targets. Methods were determined for further im- 
provement of target technology and posed problems of creating 
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experimental targets, which may assist in diagnosis of heating proc- 
esses in the compressed target nucleus and in the future permit study 
of nuclear reactions not observed on the standard neutron sources 
and standard plasmas. 


42055 Physics of laser-plasma interaction in gaseous targets. 
Yablonovitch, E. (Harvard Univ., Boston). pp 367-386 of Laser 
interaction and related plasma phenomena. Volume 4A. Schwarz, 
H.J.; Hora, H. (eds.). New York; Plenum Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P1. 

In studying the fundamental physics of laser-plasma interac- 
tion, gaseous targets offer some definite advantages over solid tar- 
gets. Because they are experimentally cleaner and more controllable, 
gaseous targets have enabled us to isolate some specific physical 
processes. For example, we have found fast electron emission in a 
direction 30° away from the electric vector of the light wave, but in 
the plane of optical polarization. This effect is the clear signature of 
the resonant acceleration mechanism for laser beam absorption. The 
angle of electron emission determines the plasma density scale 
length. In addition, we have used the sudden plasma nucleation in a 
gas target as an optical shutter. This has resulted in the generation of 
30 psec CQz laser pulses--a record. There will also be some discus- 
sion of the possibility of compressing a gaseous target to produce net 
fusion energy. 


42056 Experimental and theoretical studies of laser-produced 
plasmas at the Soreq Nuclear Research Center. Salzmann, D.; Gazit, 
Y.; Komet, Y. (Soreq Nuclear Research Center, Yavne, Israel). pp 
407-420 of Laser interaction and related plasma phenomena. Volume 
4A. Schwarz, H.J.; Hora, H. (eds.). New York; Plenum Publishing 
Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P1. 

Some of the experimental and theoretical studies of laser- 
produced plasmas at the Soreq Nuclear Research Center are de- 
scribed. The following subjects are covered in this report: (a) laser 
system, (b) target momentum measurements by ballistic pendulum 
and the angular distribution of the blow-off plasma, (c) space- 
resolved x-ray spectroscopy, (d) computer modeling of x-ray emis- 
sion and (e) computer simulations of charged particle transport. 


42057 Laser fusion experiments using spherical shell targets. 
Johnson, R.R.; Hammerling, P.; Mayer, F.J. (KMS Fusion, Inc., 
Ann Arbor, MI). pp 421-435 of Laser interaction and related plasma 
phenomena. Volume 4A. Schwarz, H.J.; Hora, H. (eds.). New York; 
Plenum Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P1. 

Laser-driven implosion experiments using DT-gas-filled 
spherical glass-shell targets are described. Neutron yields to 5 x 107 
are produced from implosions of small (approximately 55-um-diame- 
ter) targets spherically illuminated with an on-target laser power of 
0.5 terawatt. Nuclear reaction product diagnostics, x-ray pinhole 
photographs, fast-ion spectra and x-ray measurements are used in 
conjunction with hydrodynamic computer code simulations to inves- 
tigate the implosion phenomenology as well as the target corona 
evolution. Simulations using completely classical effects are not able 
to describe the full range of experimental data. The presence of 
preheat may be required to explain some implosion measurements. 


42058 Interaction of powerful laser radiation with shell targets. 
Basov, N.G.; Kologrivov, A.A.; Krokhin, O.N.; Rupasov, A.A.; 
Sklizkov, G.V.; Shikanov, A.S.; Zakharenkov, Yu.A.; Zorev, N.N. 
(Lebedev Physical Inst., Moscow). pp 479-501 of Laser interaction 
and related plasma phenomena. Volume 4A. Schwarz, H.J.; Hora, 
H. (eds.). New York; Plenum Publishing Corp. (1977). 

From Symposium on singular perturbation problem and 
boundary layer theory; Lyon, France (8 Dec 1976). 

See CONF-761255—P1. 

Experimental results are described on the interaction of nano- 
second laser radiation with hollow microspheres. The plasma ab- 
sorbed energy, spectral distribution, and the energy of plasma scat- 
tered radiation have been measured by various methods. The influ- 
ence of initial perturbations on the microsphere compression stability 
has been studied. The 200-fold bulk compression of a uniform wall 
shell has been registered by means of pinhole camera at q approxi- 
mately 10'*W/cm?*. Preliminary results on the heating of hollow 
microspheres at flux density q approximately 10'*W/cm? are report- 
ed. 


42059 Laser driven implosion experiments at Limeil. Billon, D.; 
Holstein, P.A.; Launspach, J.; Patou, C.; Reisse, J.M.; Schirmann, D. 
(Centre d’Etudes de Limeil, France). pp 503-534 of Laser interaction 
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and related plasma phenomena. Volume 4A. Schwarz, H.J.; Hora, 
H. (eds.). New York; Plenum Publishing Corp. (1977). 

From Symposium on singular perturbation problem and 
boundary layer theory; Lyon, France (8 Dec 1976). 

See CONF-761255—P1. 

Laser driven implosion ae performed at Limeil with 
the four beams emitted by our Nd glass laser system Cs in nanose- 
cond range and at incident laser flux less than 10'* W/cm? are 
related. Absorption efficiency has been systematically studied as a 
function of the focusing conditions of the laser beams and has been 
correlated to the symmetry of the implosion. Time history of the 
implosion of solid microspheres and hollow glass shells has been 
correlated to the time evolution of laser power by resolving in time 
and space second harmonic laser light emission and x-ray emission 
from the targets with streak cameras. 


42060 Theory and interpretation of laser compression studies at 
the University of Rochester. Goldman, E.B.; Goldman, L.M.; Delet- 
trez, J. (Univ. of Rochester, NY). pp 535-550 of Laser interaction 
and related plasma phenomena. Volume 4A. Schwarz, H.J.; Hora, 
H. (eds.). New York; Plenum Publishing Corp. (1977). 

From Symposium on singular gg problem and 
boundary layer theory; Lyon, France (8 Dec 1976). 

See CONF-761255—P1. 

We report here on the theoretical interpretation of results 
related to compression experiments performed on the University of 
Rochester's four beam laser system. The experimental results show 
volume reduction on the order of 300 with compressed electron 
temperatures on the order of 1 keV, critical surface temperatures 
also about 1 keV and a density plateau in the vicinity of the critical 
surface. The theoretical work bee ocusses on the effect of absorption 
time history, of reduced flux limits and of variation of the suprather- 
mal electron distribution on the replication of these experiments. 


42061 Initial target experiments with the iodine laser. Eidmann, 
K.; Dorn, C.; Sigel, R. (Max-Planck-Gesellschaft zur Foerderung 
der Wissenschaften, Garching, Ger.). pp 571-576 of Laser interaction 
and related plasma phenomena. Volume 4A. Schwarz, H.J.; Hora, 
H. (eds.). New York; Plenum Publishing Corp. (1977). 

From Symposium on singular perturbation problem and 
boundary layer theory; Lyon, France (8 Dec 1976). 

See CONF-761255—P1. 

During the last years the production of high-power radiation 
with the iodine laser has been demonstrated at several places in the 
world. At Garching recently 1 TW pulses of 500 J within 500 ps 
have been obtained. However, until now no experience existed in 
using this type of laser for plasma production. In this report we 
present preliminary results of the first target experiments. The main 
goal of these experiments is to investigate target-laser problems, 
which occur if a laser is used for plasma production. Important 
problems are target damage by prepulses, focusibility of the beam 
and isolation of the laser against backreflection. 


42062 Thermonuclear fusion plasma by lasers coupling and implo- 
sion, Yamanaka, C. (Osaka Univ.); Yokoyama, M.; Nakai, S. pp 577- 
602 of Laser interaction and related plasma phenomena. Volume 4A. 
Schwarz, H.J.; Hora, H. (eds.). New York; Plenum Publishing Corp. 
(1977). 

From Symposium on singular a a problem and 
boundary layer theory; Lyon, France (8 Dec 1976). 

See CONF-761255—P1. 

The current problems of the laser fusion research are to get 
fundamental understanding of (i) the coupling of laser-plasma due to 
various interactions and (ii) the implosion process of pellet targets. 
To pursue these objectives, the high power laser systems of various 
wavelengths have been constructed. A glass laser system of 4 beams, 
"Gekko IV” using a new phosphate glass, LHG-5 has been con- 
structed. The output energy is 1kJ in one nanosecond and 300J in 
100 picosecond. The focusable size of each beam is 50m in diame- 
ter. An E-beam controlled CO: laser system, Lekko I” can deliver 
500J in nanosecond. The multiband multiline oscillator is tested to 
increase the energy extraction. Saturation energy of the laser in- 
creases about 60%. The PFN capacitor bank is successfully em- 
ployed to the main pumping discharge with perfect loading. 


42063 Generation and suppression of fast-ions from a laser- 
plasma and related self-focussing effects. Luther-Davies, B.; Siegrist, 
M.R.; del Pizzo, V.; Hughes, J.L. (National Univ., Canberra, Austra- 
lia). pp 639-656 of Laser interaction and related plasma phenomena. 
Volume 4B. Schwarz, H.J.; Hora, H. (eds.). New York; Plenum 
Publishing Corp. (1977). 

Studies are reported of fast-ion emission from high and low-Z 
targets irradiated by 25 or 100 psec pulses from a neodymium laser. 
We have studied the functional Seuciane of the ion kinetic energy 
on laser intensity, and shown that fast-ions are suppressed if a mode- 
locked pulse train irradiates the target at the same maximum intensi- 
ties used with a single pulse. When fast ions are suppressed anoma- 
lous groups of high energy ions are emitted parallel to the target 
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surface. An explanation of this effect is closely related to pondero- 
motive force self-focussing in laser-produced plasmas and recent 
results on this phenomenon will be presented. 


42064 Fast ion and neutron emission in CO, laser irradiation of 
solid deuterium targets. Bocher, J.L.; Elie, J.P.; Martineau, J.; 
Rabeau, M.; Patou, C. (Centre d’Etudes de Limeil, France). pp 657- 
675 of Laser interaction and related plasma phenomena. Volume 4B. 
om H.J.; Hora, H. (eds.). New York; Plenum Publishing Corp. 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

Experimental results obtained from 10.6 ym irradiation of 
plane targets have shown a fast ion distribution whose peak occurs at 
an energy value of a few keW and whose maximum energy is higher 
than 60 keV. Of the 25 to 30% of the incident laser energy absorbed 
by the plasma only 6 to 8% was directed toward plasma heating. 
This fact indicates that 60% of the absorbed energy was carried out 
by ions with energies t than 10 keV. For the yield of 10* 
neutrons with 2.45 MeV energy, the fastest of these ions are respon- 
sible. Interferometric measurements have shown a significant density 
profile modification. These results lead to the conclusion that reso- 
nant absorption becomes predominant over bremsstrahlung absorp- 
tion for intensities greater than 10'* W/cm”. The associated pondero- 
motive force could be considered as a possible mechanism for fast 
ion generation. 


42065 On the diagnostic of non-linear effects. Bobin, J.L. 
(Centre d'Etudes de Limeil, France). pp 689-708 of Laser interaction 
and related plasma phenomena. Volume 4B. Schwarz, H.J.; Hora, H. 
(eds.). New York; Plenum Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

Various methods capable of evidencing possible instabilities in 
laser plasma interaction are reviewed : direct absorption measure- 
ments, density profile modification, x-ray emission, forbidden and 
satellite lines, harmonic generation. A special emphasis is put on the 


last topic. The connection of */2 w/sub L/ emission with the two 
plasmon decay is investigated. The effects of various coupling 
schemes on the line profile of this line and the 2nd harmonic are 
= The available experimental data are reviewed : observed 


lines, spatial origin of such lines, intensity dependence, and 
line shapes. 


42066 Nonlinear force of electrodynamic laser-plasma interac- 
tion. Hora, H. (Univ. of New South Wales, Kensington, Australia). 
PP 841-875 of Laser interaction and related plasma phenomena. 

olume 4B. Schwarz, H.J.; Hora, H. (eds.). New York; Plenum 
Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

At high laser intensities the interaction with plasmas generates 
electrodynamic forces of a nonlinear type, where the dielectric 
plasma properties can generate explosions with 100 and more times 
the radiation pressure. The complexity of the derivation of this force 
is described and analytical and numerical results are reviewed. Some 
problems are explained. From the numerical results, which are 
experimentally confirmed (by Wong and Stenzel) of low entropy 
transfer of optical energy into fast moving thick plasma ‘layers 
without remarkable increase of the temperature. The use of high 
efficiency compression of laser irradiated spherical plasmas for ex- 
othermal nuclear reactions is described, showing a great improve- 
ment on the reaction gains compared with the thermokinetic com- 
pression schemes. 


42067 Relativistic self-focusing. Kane, E.L.; Hora, H. (Univ. of 
New South Wales, Kensington, Australia). pp 913-939 of Laser 
interaction and related plasma i. Volume 4B. Schwarz, 
H.J.; Hora, H. (eds.). New York; Plenum Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

Laser intensities of order and above 0.001 times the relativis- 
tic intensity I/sub rel/ coupled with ionized target electron number 
densities close to and above the laser cutoff density n/sub ec/ exhibit 
sudden relativistic self-focusing, with attendent beam converging 
lengths about equal to the diameter of the initial vacuum laser beam. 
The analytical model is a relativistic generalization, including mass 
and energy effects, of the plasma electron-ion collision process, 
combined with a local bending of the laser beam wave front result- 
ing from influences on the plasma refractive index. Dependences on 
the plasma temperature, degree of ionization and instabilities, as 
given by an effective collision frequency, are studied. Self-focusing 
and dielectric swelling results in maximum oscillation energies in 
agreement with several high intensity experiments. The wavelength 
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independence of electron energy, as. shown in the recent experiments 
of G.H. McCall, as well as measured MeV ion emission from 
irradiated targets, can be explained by the model. It is concluded 
that Nd glass laser beams of 10'* watts power will generate dense 
plasmas containing highly charged heavy ions with maximum ener- 
gies approximately 20 GeV. 


42068 Thermonuclear reaction wave in high-density plasma. Ni- 
shihara, K. (Osaka Univ.); Nozaki, K.; Taniuti, T.; Asano, N. pp 
1019-1037 of Laser interaction and related plasma phenomena. 
Volume 4B. Schwarz, H.J.; Hora, H. (eds.). New York; Plenum 
Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

The aim of the present study is thus to investigate how the 
characteristics of the thermonuclear reaction wave in the high- 
density plasma depend on such processes as the shock heating, the 
electron thermal conduction and the a-particle conduction. The 
ignition condition and development of a weak reaction wave which 
was analytically investigated are presented. 


42069 Model for implosion of structured slab. Niu, K.; Yabe, T. 
(Tokyo Inst. of Tech.). pp 1039-1057 of Laser interaction and related 
plasma phenomena. Volume 4B. Schwarz, H.J.; Hora, H. (eds.). 
New York; Plenum Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

An analytical model is presented which is applicable to the 


' super-compression of the multi-structured slab. The main purpose of 


this paper is to clarify: (1) the effects of structured target; (2) the 
relation between the absorbed laser energy and the mechanical 
power supply at the critical surface; (3) the validity for neglecting 
the thermal conduction in the target. The condition is derived that 
shock waves launched from the ablation surface reach simultaneous- 
ly the center of the multi-structured slab. The deflagration condition 
at the abalation surface is then discussed. The time dependence of 
the input power of the laser light to obtain an optimal compression 
of the target is also given. The relation between the absorbed laser 
energy in the slab and the mechanical power supply for compression 
is described along with the effects of thermal conduction. 


42070 Physical models and mathematical simulation of laser- 
driven implosion and their relations with experiments. Brun, L.; 
Dautray, R.; Delobeau, F.; Patou, C.; Perrot, F.; Reisse, J.M.; Sitt, 
B.; Watteau, J.P. pp 1059-1080 of Laser interaction and related 
plasma phenomena. Volume 4B. Schwarz, H.J.; Hora, H. (eds.). 
New York; Plenum Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

Some implosion experiments are defined. Physical models and 
mathematical representations were developed. Experimental results 
of the interaction of a laser beam with a plane solid deuterium target 
are described. An important work has been done on equations of 
state for different thermodynamical situations and materials. We 
build self similar models for flows, and study the influence and 
compatibility of the various terms. We compare our implosion 
experiment done with the laser Cs 600J,4ns with those of the 
numerical simulation. We analyze the hydrodynamic stability of the 
different parts of the target during the implosion and develop an 
entirely Lagrangian stability code coupled to the computation of the 
unperturbed flow. 


42071 Corrected penetration length of alphas for reheat calcula- 
tions. Ray, P.S.; Hora, H. (Univ. of New South Wales, Kensington, 
Australia). pp 1081-1101 of Laser interaction and related plasma 
phenomena. Volume 4B. Schwarz, H.J.; Hora, H. (eds.). New York; 
Plenum Publishing Corp. (1977). 

From 4. workshop on laser interaction and related plasma 
phenomena; Troy, NY, USA (8 Nov 1976). 

See CONF-761155—P2. 

The penetration length R of alphas, protons or other particles 
from nuclear reactions in high density plasmas is essential for the 
reaction yields in laser compressed plasmas, high energy particle 
beam interaction with dense plasmas and other reactions. The often 
used formula R approximately T/sup 3/2/ gets a remarkable correc- 
tion for T between 10' and 10° eV, if the thermalization is described 
by a Fokker-Planck equation taking into account the elastic as well 
as inelastic scattering. The results derived from a collective interac- 
tion similar to Bagge’s generalization of the Bethe-Bloch-formula, 
differ again from the mentioned former values despite the correc- 
tions discussed. The values of the collective model may have the 
highest probability as they agreed for fast electrons with the only 
direct measurements available. 
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COMPONENT DEVELOPMENT AND MATERIALS TESTING 
REFER ALSO TO CITATION(S) 39368, 41113, 41116 


42072 (COO—4093-2) Radiation cleanup of vacuum systems (ra- 
diation-induced outgassing). Final report, September 15, 1976—No- 
vember 14, 1977. Anno, J.N. (Cincinnati Univ., Ohio (USA)). Feb 
a Contract EY-76-S-02-4093. 42p. Dep. NTIS, PC A03/MF 
AOl. 

A stainless steel-304 vacuum system has been designed and 
constructed to study radiation-induced outgassing when this material 
is exposed to cobalt-60 gamma radiation. The system is pumped with 
an ion pump and sorption roughing pump. No foreign materials have 
been introduced except for copper seals at the flanges. An analytical 
model has been developed which predicts the outgassing from SS- 
304 to be 8.27 x 10° torr-liters/(cm?) (sec) per megarad/hr. Ex- 
trapolation of existing data for aluminum suggests a lower value of 
1.0 x 10~% torr-liters/(cm?) (sec) per megarad/hr. Experiments 
determined the value for stainless steel-304 after bakeout at 300 C to 
be (7.78 +- 4.36) x 10~"? torr-liters/(cm?) (sec) per megarad/hr, in 
good agreement with the analytical model predictions. Studies on 
thermally-induced outgassing from SS-304 showed that after bakeout 
at temperature T*, thermal outgassing A obeys the relationship A = 
Aoe/sup -antiQ/RT/, where both the constant Ap and the average 
desorption energy antiQ are functions of T*. Water vapor and 
hydrogen are the principal residual gases in a 304 SS vacuum system, 
with hydrogen being dominant at low pressures after bakeout. 


42073 (DOE/EIS—0017) Final environmental impact statement: 
Fusion Materials Irradiation Testing Facility, Hanford Reservation 
Richland, Washington. (Department of Energy, Washington, D.C. 
(USA)). Apr 1978. 244p. NTIS, PC E05/MF E05. 

Detailed information is given for each of the following topics: 
(1) objectives of the proposed facility, (2) description of the planned 
facility, (3) the site, (4) expected environmental impacts of facility 
construction and operations, (5) unavoidable adverse impacts, (6) 
economic and social impacts of plant construction and operation, (7) 
effluent and environmental measurement and monitoring programs, 
(8) HFNS accident analysis, (9) alternatives to the proposed facility, 
(10) environmental trade-off analysis, and (11) summary of changes 
in response to comments received on the draft environmental impact 
statement. (MOW) 


42074 (LBL—7257) Cryopump behavior in the presence of beam 
or nuclear radiation. Law, P.K. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Dec 1977. Contract W-7405-ENG-48. 
7lp. Dep. NTIS, PC A04/MF AO1. 

Thesis. 

Cryocondensation pumping has been proposed to be the 
method of gas removal for neutral-beam refueled fusion reactors. A 
cryocondensation pumping unit has been constructed to test design 
concepts and compatibility with conditions under actual beam oper- 
ation and nuclear radiation environment. Various operating param- 
eters for this test pumping unit have been measured, including 
pumping speeds for various gases and beam desorption effects. An 
experiment has been planned at the Berkeley Research Reactor to 
measure the desorption effects of high energy neutrons and gamma 
radiation. A foil activation method has been devised to accurately 
assess the energy spectrum of this neutron source, which is expected 
to be comparable to that of the Tokamak Fusion Test Reactor. 


42075 (UCID—17761) DT fusion neutron irradiation of LLL 
niobium. MacLean, S.C. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 9 Nov 1977. Contract W-7405-ENG-48. 6p. 
Dep. NTIS, PC A02/MF AO1. 

The dosimetry results from the DT fusion neutron irradiation 
of October 17 to 21, 1977 are listed. The beam-on time and dose 
record are given. The maximum neutron fluence on any foil was 6.92 
x 10'* neutrons/cm?. 


42076 (UCID—17762) Fiscal year 1976T (add-on quarter) DT 
fusion neutron irradiations and dosimetry at the LLL rotating target 
neutron source. MacLean, S.C. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 31 Oct 1977. Contract W-7405-ENG-48. 
9p. Dep. NTIS, PC A02/MF AO1. 

The DT fusion neutron irradiation of more than 90 samples 
during seven irradiation periods (beam-on time of more than 430.9 
hours) is described. Experiments from 15 individuals representing six 
institutions are summarized. The numbers of UCID dosimetry re- 
ports detailing each of the irradiations is given. 


42077 Automatic feedback-parameter optimization in a nonsta- 
tionary unstable plant. Mitrishkin, Yu.V. Autom. Remote Control 
(USSR) (Engl. Transl.); 38: No. 5, 668-676(May 1977). 

Algorithms of search of optimal external feedback parameters 
are considered for the suppression of flute plasma oscillations. The 
optimization criterion is the threshold value of the density which 
determines the evolution of a flute instability. The convergence of 
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the proposed algorithms to the region of local extremum of the 
investigated performance functions is studied, and the results of 
research on a thermonuclear installation OGRA-3 are presented. 15 
refs. 
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42078 End messy polaroid print coaters. Bissinger, H.D. (Uni- 
versity of California, Lawrence Livermore Laboratory, Box 808, 
Livermore, California 94550). Appl. Opt.; 17: No. 8, 1155-1159(15 
Apr 1978). 

The usefulness of Pro-Tek-To spray as a print finish is noted. 
(AIP) 


MANAGEMENT 
REFER ALSO TO CITATION(S) 40505 


42079 (DOE/AD—0007) Headquarters reports of the Energy 
Research and Development Administration: 1975—1977. (Department 
of Energy, Washington, D.C. (USA). Energy Library). Feb 1978. 
100p. Dep. NTIS, PC A05/MF AO1. 

Portions of document are illegible. 

This publication is, in effect, the last issue of ERDA Head- 
quarters Reports. It provides a list of headquarters-originated 
ERDA, ERHQ, and other reports received in the ERDA Energy 
Library during the period October through December 1977. It also 
includes all reports issued from ERDA Headquarters beginning with 
ERDA-1, the ERDA environmental impact statements and assess- 
ments, the ERDA environmental development plans, and the ERHQ 
reports. The reports are also listed by division or office responsible 
for their preparation. A keyword index is included. (RWR) 


42080 (DOE/AD—0008/1) Comparison of compensation paid 
scientists and engineers in research and development. DOE national 
survey of compensation. 1977 data. (Department of Energy, Oak 
Ridge, Tenn. (USA). Oak Ridge Operations Office). Mar 1978. 32p. 
Dep. NTIS, PC A03/MF AO1. 

This study compares the characteristics and compensation of 
DOE contractor-operated laboratories with those reported in the 
"1977 National Survey of Compensation Paid Scientists and Engi- 
neers Engaged in Research and Development Activities”. The 
report forms and procedures used in the National Survey were used 
by DOE Laboratories for their participation in the National Survey. 
The data are as of September 1, 1977, for educationai institutions and 
August 1, 1977, for all other participants. Total survey representa- 
tion decreased again this year, and industry participation continued 
to lead Survey representation. The number of scientists and engi- 
neers in the survey decreased by 2,206 employees; 5,243 of this 
decrease occurred in Federal Labs, while employment at DOE Labs 
increased 1,843. Characteristics such as salary levels, degree levels, 
maturity, etc., of DOE laboratories are compared with National 
Survey patterns. In addition to statistical data for 1977, significant 
differences from last year’s Survey are presented for comparative 
analysis. 20 figures, 16 tables. (RWR) 


42081 (SAND—78-0162) Continuing education annual report, 
1977. (Sandia Labs., Albuquerque, N.Mex. (USA)). Mar 1978. Con- 
tract EY-76-C-04-0789. 39p. Dep. NTIS, PC A03/MF AO1. 

This report describes the major programs of the Sandia 
Education Committee in 1977, as well as educational programs 
administered by other groups at Sandia Laboratories. The education- 
al programs offered are in keeping with Laboratories’ policy to 
provide opportunities for employees to maintain their technical 
vitality and to improve their abilities to perform present or future 
duties. Some programs, especially those for nonemployees, are Af- 
firmative Action Programs. In almost all programs, activity in- 
creased over the 1976 level, apparently in response to the expressed 
encouragement from management and the increased number of 
opportunities. (RWR) 


42082 (UCRL—52000-77-10) Energy and technology review. 
Shay, H.D.; Crawford, R.B.; Prono, J.K.; Staehle, J.T. (eds.). (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). Oct 
1977. Contract W-7405-ENG-48. 30p. Dep. NTIS, PC A02/MF 
AOl. 


Topics covered include the following: mirror fusion test 
facility; developing criteria for the management of nuclear wastes; 
and a dissector-restorer framing tube for recording very fast experi- 
ments. Separate abstracts were prepared for each of these. (LK) 
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MATHEMATICS AND COMPUTERS 
REFER ALSO TO CITATION(S) 40977 


42083 (ANL—77-65(Pt.2), pp 107-108) Improvement of the gen- 
eral-purpose routine MYPLOT. Toohey, R.E.; Rundo, J.; 
Kotek, T.J. 1977. 


In Radiological and Environmental Research Division annual 
report, July 1976—June 1977. 

Major improvements and extensive additions have been made 
to the general-purpose plotting routine MYPLOT. Computer-gener- 
ated graphics of publishable quality can be produced with little or no 
programming effort on the part of the user. 


42084 (BNL—23081) Set of non-associative functions of a single 
positive real variable. Sternheimer, R.M. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Jun 1977. Contract EY-76-C-02-0016. 2Ip. 
Dep. NTIS, PC A02/MF AOl1. 

A set of functions f/sub n/(x) which are non-associative and 
are related to the function f(x) = x/sup x/sup x/sup ./sup ./sup 
.///// with an infinite number of x's is defined. Properties of the 
functions f/sub n/(x) are discussed. 2 figures, 1 table. 


42085 (BNL—23308) Class of non-associative functions of a 
single positive real variable. Creutz, M.; Sternheimer, R.M. (Brook- 
haven National Lab., Upton, N.Y. (USA)). Sep 1977. Contract EY- 
76-C-02-0016. 54p. Dep. NTIS, PC A04/MF AO1. 

A function F/sub n,a/(x) = XI/sub j=1//sup n/[g/sub j/ 
(x)]/sub a/ has been defined which is a generalization of the function 
f(x) = x/sup x/sup x...// with an infinite number of x's. The value of 
F/sub n,a/(x) depends on the bracketing order, which is denoted by 
a (non-associativity), and on the number, n, of functions g/sub j/(x) 
included in the powering operation. The purpose of this paper is to 
study the limit of F/sub n,a/(x) as n — infinity for a number of 
choices of g/sub j/(x) which have been proposed in the earlier 
paper, in particular, g/sub j//sup (A)/(x) = x/j, g/sub j//sup (B)/ 
(x) = x/j?, g/sub j//sup (D)/(x) = x/2/sup j/, and g/sub j//sup 
(F)/(x) = x/j/sup '/2/. The bracketing order a considered in the 
main part of this paper is the bracketing (order of parentheses) 
denoted by a in the previous work. Several interesting properties of 
the functions x/sup y/ and E(x,y) identical with x/sup y/ + y/sup 
x/ are discussed in an appendix. 9 figures, 5 tables. 


42086 (CONF-770884—1) Challenge in numerical software for 
microcomputers. Cody, W.J. (Argonne National Lab., Ill. (USA)). 
1977. Contract W-31-109-ENG-38. 24p. Dep. NTIS, PC A02/MF 
AOl. 

From 1. symposium on microcomputers) systems, software, 
architecture; Pingree Park, CO, USA (31 Aug 1977). 

Microcomputers are now capable of serious numerical com- 
putation using programmed floating-point arithmetic and Basic com- 
pilers. Unless numerical software designers for these machines ex- 
_ experience gained in providing software for larger machines, 
istory will repeat with the initial spread of treacherous software. 
This paper discusses good software, especially for the elementary 
functions, in terms of reliability and robustness. The emphasis is on 
insight rather than detailed algorithms, to show why certain things 
are important and how they may be achieved. 


42087 (COO—3077-147) Progress report No. 53, October 1, 
1976—September 30, 1977. (New York Univ., N.Y. (USA). Courant 
Mathematics and Computing Lab.). 1 Dec 1977. Contract EY-76-C- 
02-3077. 47p. Dep. NTIS, PC A03/MF AO1. 

Work in the following areas is considered in this annual 
report: applied mathematics (partial differential equations) in compu- 
tational fluid dynamics, numerical analysis, etc.; computational phys- 
ics and chemistry (partial differential equations); programing lan- 
guages and compilers and other applications of computer science; 
and network access methods and applications of the ARPA network. 
Also discussed is the relation of work done at the Courant Institute 
to other projects, systems programing and user services, seminars, 
and publications. Individual reports are a paragraph or so in length. 
Completed work is reported in the appropriate publications. (RWR) 


42088 (IS—2305(Rev.4)) Use of SIMPLOTTER, a high level 
plotting system. Scranton, D.G.; Manchester, E.G. (Ames Lab., 
Iowa (USA)). Mar 1978. Contract W-7405-ENG-82. 109p. Dep. 
NTIS, PC A06/MF AO1. 

Portions of document are illegible. 

SIMPLOTTER is a high-level plotting system used for pro- 
ducing typical graphs quickly and easily. A typical graph might be 
com: of several curves, numbered axes, and a small amount of 


labeling. The system is designed for the needs of the casual computer 
user and an environment of program experimentation and change. A 
set of data is wen by specifying options when “calling” a 
roblem-oriented plotting routine. Graphing options include points, 
ines, interpolated or smoothed curves, superposition of additional 
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data sets, automatic or programer-specified scaling, linear or loga- 
rithmic axes, labeling, histograms, and ideograms. Automatic scaling 
is based on all data sets of a graph. Plots can be generated from PL/ 
1(F), FORTRAN IV (G, H, and WATFIV), and COBOL with a 
common plotting concept. User program logic and plotting logic can 
be debugged in dome | SIMPLOTTER is written in FORTRAN 
IV. SIMPLOTTER enters core storage upon completion of the user 
program execution. The programer can direct plots to either a 
printer or an incremental plotter. Graphs drawn on the incremental 
plotter are suitable for publication. 24 figures. 


42089 (LBL—7516) Four FORTRAN programs for numerically 
solving Helmoltz’s equation in an arbitrary bounded planar region. 
Proskurowski, W. (California Univ., Berkeley (USA). Inst. of 
Marine Resources). Feb 1978. Contract W-7405-ENG-48. 112p. 
(CONF-780331—2). NTIS, MF AO1. 

From Conference of mathematical software; Austin, TX, 
USA (29 Mar 1978). 

Portions of document are illegible. 

In recent years special techniques known as the capacitance 
matrix methods (CMM) have been developed for the numerical 
solution of Helmholtz’s equation in a general bounded planar region 
-Au + cu = fin Q, where c is a real constant, with either Dirichlet 
or Neumann conditions on the boundary. These methods make use 
of fast solvers in regions that allow for the separation of variables. 
There are two major variants of such methods: one in which the 
capacitance matrix is actually generated and LU-factored, and the 
other in which the capacitance matrix is used implicitly to compute a 
matrix-vector product in an iterative process. Explicit CMM are 
designed for repetitive use, i.e., with different functions f (while the 
constant c, the geometry of the problem and the mesh are un- 
changed). An important advantage of a CMM program is that it can 
be speeded up whenever a new and faster separable solver is 
available, by replacing a proper subroutine. A collection of four 
FORTRAN programs is presented: HLMHLZ is an implicit solver, 
recommemded for use when only one problem is to be solved or the 
amount of available core storage is limited; HELMIT is an explicit 
solver for general use when the same problem is to be solved with 
different functions f; HELSIX is a high-order explicit Poisson solver 
(with Dirichlet conditions only); HELSYM is an explicit solver for 
use in solving eigenvalue problems (with zero Dirichlet conditions 
only. These programs are limited to two-dimensional regions. 1 
figure, 5 tables. (RWR) 


42090 (SAND—77-1866) High-speed lookup table technique for 
digital multiplication. Simpson, J.E.; Wayne, R.A. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Mar 1978. Contract EY-76-C-04- 
0789. 16p. Dep. NTIS, PC A02/MF AO1. 

The development of a 12-bit, fixed-point tabular multiplier for 
use in real-time digital processing is discussed. Standard iterative 
multiplying processes are too slow, and hardware multiplying arrays 
which provide the required speed are too complex and have too 
many components. This tabular approach uses answer pointers and 
compressed answer tables which can be implemented with standard 
RAM or with special ROM-supported devices. This reduces the 
required digital hardware by at least half and thus improves the 
critical power budget, package size, and reliability of the signal 
processor. 


42091 (SAND—78-0132) NOS operating system base for 
Sandia's scientific computer network. Fishburn, J.S. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Mar 1978. Contract EY-76-C-04- 
0789. 23p. Dep. NTIS, PC A02/MF AO1. 

This report discusses the feasibility and cost of upgrading the 
scientific computer operating system used at SLA from SCOPE 3.3 
to NOS 1. The advantages, disadvantages, software development 
requirements, and implementation plans are presented. 


42092 (SLAC—206) Topics in computational geometry. Zol- 
nowsky, J.E. (Stanford Linear Accelerator Center, Calif. (USA)). 
Feb 1978. Contract EY-76-C-03-0515. 63p. (STAN-CS—78-659). 
Dep. NTIS, PC A04/MF AOl1. 

Two problems in computational geometry are solved. The 
first is to characterize the behavior of the nearest-neighbor search 
algorithm based on the k-d tree data structure. The k-d tree is a data 
structure useful in classification and analysis of multidimensional 
data. Each nonterminal node of the k-d tree represents an ordinate 
axis and a partition hyperplane on that axis. The terminal nodes 
represent bins delimited by the partitions of its ancestor nodes. If S is 
a finite set of points in Euclidean k-space, and p is a point in S, the 
nearest neighbor of p in S is a member of S, distinct from p which 
minimizes the distance from p. Bounds for the time for finding the 
nearest neighbor of all points are bound by use of the k-d data 
structure. Three different criteria for choosing the partition ordinate 
of each node in the k-d tree, based on the test point set are examined. 
Tight bounds for the best of these criteria, which generates the 
“square tree’, are obtained. The second problem is to construct 
efficiently the intersection of a finite set of half-spaces in three 
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dimensions. If N is the number of half-spaces, the algorithm takes 
time proportional to N logN. Intuitively, the algorithm first con- 
structs a northern and a southern cap, then intersects these two 
polyhedra to generate the result polyhedron. After cap construction, 
space is vertically stratified into slabs by horizontal planes passed 
through the vertices of the caps. By use of a binary search, an edge 
of the final intersection can be found, and this edge is extended 
around the polyhedron to complete the intersection. 11 figures, 2 
tables. 


42093 (UCID—17750) Data Director RTOS manual. Butner, 
D.N.; McGoldrick, P.R. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 16 Mar 1978. Contract W-7405-ENG-48. 
168p. Dep. NTIS, PC A08/MF AO1. 

The Data Director is a multi-user timesharing computer 
system which allows file manipulation (i.e. editing, printing, punch- 
ing, etc.) and file transport between it and the OCTOPUS computer 
system. The heart of the Data Director is an Interdata 7/16 HSALU 
minicomputer with a 10-megabyte disk. Data Director users use 
9600-baud CRT terminals to interact with the Data Director. The 
main purposes of the Data Director are to provide a fast, stable, and 
reliable system for editing and to provide remote punching of files. 


42094 (UCRL—13827) Missile guidance system transformation 
equations. Gibbons, J.E. (Analytic Sciences Corp., Reading, Mass. 
(USA)). 1 Aug 1977. Contract W-7405-ENG-48. 25p. Dep. NTIS, 
PC A04/MF AO1. 

Factors affecting the effectiveness of missile forces are pre- 
sented, along with an overview of the principal phases of the ICBM 
flight test program. The principal technical results provide the 
mathematical basis for relating individual error descriptions in the 
various coordinate systems used. 7 figures. (RWR) 


42095 (UCRL—52000-78-3, pp 1-9) Octopus: LLL’s computing 
utility. Mar 1978. 

In Energy and technology review. 

The Laboratory's Octopus network constitutes one of the 
greatest concentrations of computing power in the world. This 
power derives from the network's organization as well as from the 
size and capability of its computers, storage media, input/output 
devices, and communication channels. Being in a network enables 
these facilities to work together to form a unified computing utility 
that is accessible on demand directly from the users’ offices. This 
computing utility has made a major contribution to the pace of 
research and development at the Laboratory; an adequate rate of 
progress in research could not be achieved without it. 4 figures. 


42096 Design and implementation of a simple programming lan- 
guage for microcomputers. Cleaveland, J.C.; Satten, C.D. (Univ. of 
California, Los Angeles). UCLA Computer Science Quarterly; 5: No. 
1, 61-76(Jan 1977). 

GAMMA is a simple, interactive, expression-oriented pro- 
graming language which grew out of a microcomputer development 
environment at UCLA. The language, its design, and its implementa- 
tion are described. GAMMA has three types of values: numbers, 
strings, and an undefined value, which is used for denoting errors. 
Numbers are variable-precision decimal floating point and strings are 
of variable length. The only limitations on the number of digits of 
precision or string length is the amount of memory available. 
Memory management is automated leaving ease of use and response 
time as a user’s only concerns. The major design goals of GAMMA 
were simplicity of the language and an easy implementation on a 
microcomputer. | figure, 3 tables. 


42097 Remarks on a number theoretic problem of Graham. 
Velez, W.Y. Acta Arith.; 32: 233-238(1977). 

Certain finite sequences of positive integers and certain ratios 
are considered. Several conjectures and theorems concerning these 
are proved. (RWR) 


42098 CYBERNET services overview. Minneapolis; Control 
Data Corporation ({nd]). 8p. (TID—28411). 

The CDC CYBERNET computer network and its resources 
are briefly described. One-paragraph descriptions of 30-odd Pro- 
grams and program packages which run on the system are given. 
These include codes dealing with structural analysis of nuclear and 
fossil-fuel power plants. (RWR) 
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42099 (UCRL—80919) Structured-action approach to continu- 
ous-time systems. Hegner, S.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 17 Mar 1978. Contract W-7405-ENG- 
48. 7p. (CONF-780328—1). Dep. NTIS, PC A02/MF AO1. 


GENERAL AND MISCELLANEOUS 4153 


From Conference on information sciences and systems; Balti- 
more, MD, USA (29 Mar 1978). 

A smooth system in a category of locally convex spaces K is 
given by f: Q + Q, g: 1 Q, h: Q — Y, with f the infinitesimal 
generator of a differentiable semigroup. By use of the theory of 
categories relative to the category of locally convex spaces, a 
general theory of behavior, realization, and duality for smooth 
systems in K is given, for certain chosen categories K. 
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(DOE/EIS—0020) 

Cumulative production/consumption effects of the crude oil price 
incentive rulemakings. Final environmental impact statement 
(final statement to FEA-DES-77-7), 3:39109 (DOE/EIS—0016) 

Demonstration project as a procedure for accelerating the 
application of new technology (Charpie Task Force report). 
Volume I, 3:40565 (DOE/RA—0003/1) 

Demonstration project as a procedure for accelerating the 
application of new technology (Charpie Task Force report). 
Volume II, 3:40566 (DOE/RA—0003/2) 

Energy impact assistance: report to the President, 3:40515 (DOE/ 
IR—0009) 

Environmental Development Plan (EDP). Coal gasification 
program, FY 1977, 3:38819 (DOE/EDP—0013) 

Environmental Development Plan (EDP). Energy storage 
systems, FY 1977, 3:41544 (DOE/EDP—0015) 

Environmental Development Plan (EDP). Enhanced gas 
recovery, FY 1977, 3:39152 (DOE/EDP—23) 

Environmental Development Plan (EDP). Solar agricultural and 
industrial process heat, 1977, 3:39460 (DOE/EDP—0002) 

Environmental Development Plan (EDP): space applications, 
3:39375 (DOE/EDP—0026) 

Final environmental impact statement: Fusion Materials 
Irradiation Testing Facility, Hanford Reservation Richland, 
Washington, 3:42073 (DOE/EIS—0017) 

Fossil Energy Research and Development Program of the U.S. 
Department of Energy, FY 1979, 3:38728 (DOE/ET—0013(78)) 

Modeling of fluidized-bed combustion of coal. Quarterly technical 
progress report No. 6, August 1, 1977—October 31, 1977, 
3:39002 (HCP/T2295—06) 

Solar energy research and development: program balance. Review 
by the solar working group (formerly the General Advisory 
Committee), 3:39436 (DOE/IR—0004) 

Department of Energy, Washington, D.C. (USA). Alcohol Fuels 

Program 

Department of Energy position paper on alcohol fuels, 3:39408 
(DOE/US—0001/1) 

Department of Energy, Washington, D.C. (USA). Div. of Biomedical 
and Environmental Research 

MAP33S: studying the transport, transformation, and fate of 
atmospheric energy-related pollutants, 3:41436 (DOE/EV— 
0008/1) 

Department of Energy, Washington, D.C. (USA). Div. of Coal 

Conversion 

Studies for design of a solid waste management program, 3:38805 
(CONF-780305—13) 

Department of Energy, Washington, D.C. (USA). Div. of Electric 

Energy Systems 

Program plan for research, development, and demonstration of 


load management on the electric power system, 3:40679 (DOE/ 
ET—0004) 
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Department of Energy, Washington, D.C. (USA). Div. of Nuclear 
Power Development 


Forgings and bars for nuclear and other special applications 
(ASME SA-654 with additional requirements), 3:41033 (RDT- 
M—2-21T(12-77)) 

RDT Standards status report, 3:40246 (RDT-STATUS—(4-78)) 

Department of Energy, Washington, D.C. (USA). Div. of Solid Fuels 

Mining and Preparation 

Analyses of tipple and delivered samples of coal collected during 
fiscal year 1977, 3:38788 (DOE/ET—0045) 

Department of Energy, Washington, D.C. (USA). Div. of 

Transportation Energy Conservation 


Program planning document: highway vehicle Alternative Fuels 
Utilization Program (AFUP), 3:41025 (DOE/CS—0029) 
Department of Energy, Washington, D.C. (USA). Economic 
Regulatory Administration 


Electric utility rate design and energy management initiatives. 
Annual report, 1977, 3:40678 (DOE/ERA—0011) 
Department of Energy, Washington, D.C. (USA). Energy Library 
Headquarters reports of the Energy Research and Development 
Administration: 1975—1977, 3:42079 E/AD—0007) 
Department of Energy, Washington, D.C. (USA). ERDA Materials 
Coordinating Committee 


Energy Research and Development Administration's (ERDA) 
Materials Coordinating Committee (EMACC) annual report for 
Fiscal Year 1977, 3:41030 (DOE/ET—0011) 

Department of Energy, Washington, D.C. (USA). Office of Business 

Assistance Programs 


Voluntary Business Energy Conservation Program progress 
report No. 6, 3:40595 (DOE/CS—0018/6) 
Department of Energy, Washington, D.C. (USA). Office of 
Conservation and Solar Applications 
Used oil recycling kit, 3:39103 (DOE/CS—0015) 
Department of Health, Education, and Welfare, Cincinnati, Ohio 


Analysis of job stress in coal mining, 3:38853 (DHEW/PUB/ 
NIOSH—77-217) 
Department of Housing and Urban Development, Washington, D.C. 
(USA). Energy, Building Technology, and Standards Div. 
HUD residential solar economic performance model: program 
DECK. Model-simulation, 3:39711 (PB—27359592) 
Department of Transportation, Cambridge, Mass. (USA). 
Transportation Systems Center 
Railroads and the environment: estimation of fuel consumption in 
rail transportation. Volume II. Freight service measurements. 
Final report, October 1974—May 1977, 3:40852 (PB—273277) 
Department of Transportation, Washington, D.C. (USA) 
Transporting the nation’s coal: a preliminary assessment, 3:38983 
(NP—23120) 
4 Kalte- und Klimatechnischer Verein, Muenchen (Germany, 


Calculation of the temperature curves in underground pipe coil 
after heat removal by means of heat pumps (geothermal heat 
source), 3:40772 (AED-Conf—559-002) 

Dow Corning Corp., Hemlock, Mich. (USA) 

Silicon Materials Task of the Low Cost Solar Array Project 
(Phase II). Ninth quarterly report, October 1—December 31, 
1977, 3:39466 (DOE/JPL/954431—1) 

Duke Univ., Durham, N.C. (USA). Medical Center 

The role of superoxide radicals in the oxygen enhancement of 
radiation damage. Final report 1 Jul 74—29 Jun 77, 3:41648 
(AD-A—046644) 

Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 

River Lab. 

Control of stress corrosion cracking in storage tanks containing 
radioactive waste, 3:39332 (DP-MS—77-94(Rev.)) 

Decontamination of TRU glove boxes, 3:41225 (DP—1473) 

Estimated erosion rate at the SRP burial ground, 3:39331 (DP— 
1493) 

Hydrogeochemical and stream sediment reconnaissance: eastern 
United States. Quarterly report, January—March 1978, 3:39233 
(DPST—78-138-1) 

NURE geochemical investigations in the Eastern United States, 
3:39232 (DP-MS—77-101) 

238Py fuel form processes. Monthly report, October 1977, 3:39376 
(DPST—77-128-10) 

23®Py fuel form processes. Savannah River Laboratory monthly 
report, November/December 1977, 3:39377 (DPST—77-128- 
11/12) 
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Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Orientation study data release VI: 
Leesville, South Carolina, area. National Uranium Resource 
Evaluation Program, 3:39234 (DPST—78-141-1) 

Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 

River Plant 

Design of a *Cf neutron assay system for evaluation at the 
Savannah River Plant fuel fabrication facility, 3:39359 (LA- 
UR—78-708) 

Environmental monitoring at the Savannah River Plant. Annual 
report, 1976, 3:41437 (DPSPU—77-302) 

Safety analysis report; packages LP-SO tritium package. 
(Packaging of fissile and other radioactive materials). Final 
report, 3:41271 (DPSPU—74-124-5(Rev.1)) 


EA and T Co., Inc., Marina del Rey, Calif. (USA) 

Decommissioning high-level waste surface facilities, 3:39339 
(UCRL—13844) 

Plan for dynamic testing of NFS tank and vault, 3:39338 
(UCRL—13838) 

The Clinch River Breeder Reactor Plant: an analysis of the 
impacts of its in-migrant construction workers on local public 
services. Final report, 3:40223 (PB—274091) 

Economic Development Council of Northwestern Pennsylvania, 

Avoca (USA) 

Mine subsidence information center. Final report, 3:38828 (PB— 
274108) 

Ecoview, Napa, Calif. (USA) 

Direct heat applications of geothermal energy in the geysers/ 
Clear Lake Region. Final report. Volume II. Environmental 
assessment, 3:39904 (SAN—1326-1/2) 

EG and G, Inc., Las Vegas, Nev. (USA). Energy Measurements 


Bar code asset management system, 3:40505 (EGG—1183-1725) 

Electric Power Research Inst., Palo Alto, Calif. (USA) 

Electric Utility Rate Design Study: critical issues in costing 
approaches for time-differentiated rates, 3:40687 (NP—22557) 

Electric Utility Rate Design Study: measuring the potential cost 
advantages of peak-load pricing. Topic 6 (Phase B), 3:40686 
(NP—22553) 

Electric utility solar energy activities: 1977 survey, 3:39437 
(EPRI-ER—649-SR) 

EPRI Annual Geothermal Program. Project review and 
workshop, Kah-nee-ta, Warm Springs, Oregon, July 25—28, 
1977, 3:39853 (EPRI-ER—660-SR) 

Planning support document for the EPRI Light Water Reactor 
Fuel Performance Program. Supplement No. 1: progress in 
1977, 3:40124 (EPRI-NP—737-SR) 

Power Research Inst., Palo Alto, Calif. (USA). Systems and 

Materials Dept. 

EPRI ductile fracture research review document, 3:40291 (EPRI- 
NP—701-SR) 

Energy and Environmental Analysis, Inc., Arlington, Va. (USA) 
Comparison of fuel economy results from EPA tests and actual in- 

use experience, 1974—1977 model year cars, 3:40848 (HCP/ 
M8435—01) 
Impact Associates, Inc., Pittsburgh, Pa. (USA) 

Energy impact study of water pollution control requirements on 
the organic chemicals industry. Final report, 3:41521 (HCP/ 
P60600—01) 

—e and Development Administration, Washington, D.C. 
Development of potential uses for the residue from fluidized bed 

combustion processes, 3:38807 (FE—2549-12) 

Plasma heating, fueling, and maintenance: a technical assessment, 
3:42034 (HCP/T1401—01) 

Energy Research and Development Administration, Washington, D.C. 
(USA). Div. of Conservation Research and Technology 
Proceedings of the workshop on ceramics for advanced heat 

engines, 3:41126 (CONF-770110—) 
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Energy Research and Development Administration, Washington, D.C. 
(USA). Div. of Geothermal Energy 
Guidelines to the preparation of environmental reports for 
geothermal development projects, 3:39902 (ERHQ—0001) 
jo Societies Commission on Energy, Inc., Washington, D.C. 


ESCOE information retrieval system. System description and 
operation, 3:38729 (FE—2468-26) 

Ente Nazionale per I'Energia Elettrica, Pisa (Italy). Centro di 

Ricerca ica 

Contribution of geophysical surveying in the discovery of the 
Cesano geothermal field, 3:39885 (NP—22784) 

Ente Nazionale per |'Energia Elettrica, Rome (Italy) 

Geothermal energy in Italy: realizations and future prospects, 
3:39911 (NP—22162) 

Panel discussion on exploitation of geothermal resources in 
thermal zones, 3:39858 (NP—22161) 

Envirogenics Systems Co., El] Monte, Calif. (USA) 

Membrane applications to coal conversion processes. Final report, 

June 1975—September 1976, 3:38743 (FE—2000-4) 
Environmental Monitoring and Support Lab., Las Vegas, Nev. (USA) 

Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV—0539-13) 

Status report of an experimental dairy herd maintained on the 
Nevada Test Site, 1 January 1976 through 31 December 1976, 
3:41694 (EMSL-LV—0539-11) 

Environmental Protection Agency, Atlanta, Ga. (USA). Region IV 

Treatment and stabilization of polychlorinated biphenyls (pcbs) 
contaminated water and waste oil. A case study. Whitehouse, 
Florida. Technical report Jun 76—Jun 77, 3:41523 (PB— 
273842) 

Environmental Protection Agency, Las Vegas, Nev. (USA). 

Environmental Monitoring and Support Lab. 

Animal investigation program 1975 annual report: Nevada Test 
Site and vicinity, 3:41507 (EMSL-LV—0539-14) 

Environmental Protection Agency, Washington, D.C. (USA). Criteria 

and Standards Div. 

Proposed guidance on dose limits for persons exposed to 
transuranium elements in the general environment. Summary 
report, 3:41692 (EPA—520/4-77-016) 

Environmental Protection Agency, Washington, D.C. (USA). Office 
of Radiation Programs 

40 CFR 190. Environmental radiation protection requirements for 
normal operations of activities in the uranium fuel cycle. Final 
environmental statement. Volume II, 3:39352 (EPA—520/4-76- 
016(Vol.2)) 

Analysis of radar exposure in the San Francisco area, 3:41741 
(PB—273188) 

Environmental Protection Agency, Washington, D.C. (USA). Office 
of Research and Development 

Interagency Energy/Environment R and D Program, 3:38820 
(EPA—600/7-77-007) 

Environmental Quality Systems, Inc., Rockville, Md. (USA) 

Information and technology transfer program for the National 
Science Foundation, 3:41457 (PB—274259) 

Environmental Research Inst. of Michigan, Ann Arbor (USA) 

Preliminary survey of some major factors bearing on the feasibility 
of energy centers in Michigan. Executive summary. Draft for 
review, 3:40680 (FEA/G—77/084) 

Executive Enterprises, Inc., New York (USA) 

Conference on coal production, use, and financing, 3:39009 
(CONF-770136—) 

Executive Office of the President, Washington, D.C. (USA). Energy 

Policy and Planning 

National energy plan: oil and gas supply, 3:40631 (DOE/PE— 
0003) 

Exxon Nuclear Co., Inc., Richland, Wash. (USA). Research and 

Technology Center 

Study of the separation and recovery of select radioisotopes from 
commercial nuclear fuel wastes. Final report, 3:39321 (XN-FR- 
ER—2(Rev.1)) 

Exxon Research and Engineering Co., Baytown, Tex. (USA). 

Baytown Research and Development Div. 

EDS coal liquefaction process development. Phase IIIA. 
Quarterly technical progress report, January 1—June 30, 1976 
1976, 3:38773 (FE—2353-2) 

EDS coal liquefaction process development: Phase IIIA. 
Quarterly technical progress report, July 1—September 30 1976, 
3:38774 (FE—2353-6) 
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EDS coal liquefaction process development: Phase IIIA. Annual 
technical progress report, 1 January—31 December 1976, 
3:38775 (FE—2353-9) 

Exxon Research and Engineering Co., Florham Park, N.J. (USA) 

EDS coal liquefaction process development: Phase IIIB. 
Quarterly technical progress report, July 1—September 30, 
1977, 3:38777 (FE—2893-3) 

Exxon Research and Engineering Co., Florham Park, N.J. (USA). 

Engineering Technology Dept. 

Industrial application fluidized bed combustion. Category III. 
Indirect fired heaters. Monthly technical report No. 11, October 
1—31 1977, 3:41340 (FE—2471-16) 

Exxon Research and Engineering Co., Linden, N.J. (USA) 

Catalyst sintering studies. Interim report, 3:40754 (EPRI-EM— 
661) 

Effect of hydrocarbon composition on oxidant-hydrocarbon 
relationships. Phase II. Blend of total hydrocarbon emissions. 
Final report, 3:41456 (PB—273219) 


FE 


Federal Energy Administration, Washington, D.C. (USA) 
Proceedings of the FEA-PCA seminar on energy management in 
the cement industry, 3:40597 (FEA/D—76/091) 
Strategic petroleum reserve plan, 3:39135 (TID—28392) 
Strategic Petroleum Reserve. Texoma group salt domes. West 
Hackberry Expansion, Black Bayou, Vinton, Big Hill. Volume 
I. Draft environmental impact statement, 3:39113 (PB—274182) 
Strategic Petroleum reserve. Texoma group salt domes. West 
Hackberry Expansion, Black Bayou, Vinton, Big Hill. Volume 
III. Appendix C. Draft environmental impact statement, 3:39115 
(PB—274184) 
Strategic Petroleum Reserve. Texoma group salt domes. West 
Hackberry Expansion, Black Bayou, Vinton, Big Hill. Volume 
IV. Appendices D-S. Draft environmental impact statement, 
3:39116 (PB—274185) 
Strategic Petroleum Reserve. Texoma group salt domes. West 
Hackberry Expansion, Black Bayou, Vinton, Big Hill. Volume 
II. Appendices A and B. Draft environmental impact statement, 
3:39114 (PB—274183) 
Federal Energy Administration, Washington, D.C. (USA). Office of 
Energy Conservation and Environment 
Federal-assistance programs and energy-development-impacted 
municipalities, 3:40516 (FEA/D—77/039) 
Identifying retrofit projects for buildings. Federal energy 
management program, 3:40598 (FEA/D—76/467) 
Federal Energy Regulatory Commission, Washington, D.C. (USA) 
Electric utilities’ use of flue gas desulfurization technology in the 
united states, 3:40076 (PB—274120) 
Federal Power Commission, Washington, D.C. (USA) 
Federal Power Commission 1976 annual report, 3:40688 (NP— 
23010 
Federal ine Commission, Washington, D.C. (USA). Bureau of 
Natural Gas 
Non-producing gas reserves in the Gulf of Mexico as reported in 
Federal Power Commission Form 15. Preliminary investigation, 
3:39139 (NP—23073) 
Federation of America Societies for Experimental Biology, Bethesda, 
Mad. Life Sciences Research Office 
Evaluation of the health aspects of certain compounds found in 
irradiated beef. Final report, 1 June 1976—30 September 1977, 
3:41651 (AD-A—045716) 
Fermi National Accelerator Lab., Batavia, Ill. (USA) 
Fermi National Accelerator Laboratory monthly report, April 
1978, 3:41386 (FERMILAB—78/4) 
Fermilab National Accelerator laboratory monthly report, 
Feburary 1978, 3:41385 (FERMILAB—78/2) 
Further parametric studies of the accelerator system for heavy ion 
fusion: addendum, 3:41396 (TID—28316) 
Florida State Univ., Tallahassee (USA). Dept. of 
Kinetic study of Am(III) and DCTA, 3:41226 (ORO—1797-79) 
Fraunhofer-Gesellschaft zur Foerderung der Forschung, 
e.V., Frankfurt am Main (Germany, F.R.). Inst. fuer 
Wirtschaftsforschung 
Development of chemical engineering: total model and input- 
output-analysis, 3:41235 (AED-Conf—77-197-008) 
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General Accounting Office, Washington, D.C. (USA) 

Better planning needed to deal with shifting regional energy 
demand, 3:40632 (EMD—78-35) 

Convincing the public to buy the more fuel-efficient cars: an 
urgent national need, 3:40594 (CED—77-107) 

Opportunities to resolve some basic conflicts over outer 
continental shelf leasing and development, 3:39034 (EMD—78- 
39) 

Trans-Alaska oil pipeline: information on construction, technical, 
and environmental matters through Spring 1977, 3:39129 
(EMD—77-44) 

General Atomic Co., San Diego, Calif. (USA) 

Analysis of fission product behavior in the Saclay Spitfire Loop 
Test SSL-1, 3:40154 (GA-A—13839) 

Analysis of steam-entry experiments in the Phase-I GCFR critical 
assembly, 3:40403 (GA-A—14798) 

Charge transfer between atomic hydrogen and N* and O*, 
3:41805 (AD—465166) 

Comparison of residual stress predictions and measurements for 
graphite bodies from Peach Bottom fuel test elements, 3:40155 
(GA-A—14663) 

CRUNCH-2D, a two-dimensional computer program for seismic 
analysis of the HTGR core, 3:40402 (GA-A—14765) 

Gas turbine HTGR program. Quarterly progress report for the 
period ending September 30, 1977, 3:40157 (GA-A—14801) 

Gas-cooled fast breeder reactor. Quarterly progress report, 
November 1, 1977—January 31, 1978, 3:40192 (GA-A—14771) 

Gas-cooled fast breeder reactor (GCFR) safety program plan 
(preliminary issue), 3:40401 (GA-A—14749) 

GCFR alternative design study, 3:40193 (GA-A—14856) 

GCFR fuel cycle information for the ORNL nonproliferation 
study, 3:40279 (GA-A—14753) 

General Atomic reprocessing pilot plant: description and results of 
initial testing, 3:39294 (GA-A—14642) 

Performance of ThO2 in HTGR particles, 3:40156 (GA-A—14745) 

Reliability analysis of the residual heat removal systems for a 300 
MW(e) GCFR, 3:40191 (GA-A—14653) 

Electric Co., Philadelphia, Pa. (USA). Re-Entry and 

Environmental Systems Div. 

Biological production of organic solvents from cellulosic wastes. 
Six-month progress report, June 1977, 3:39662 (COO—4070-5) 

—— Co., Pleasanton, Calif. (USA). Vallecitos Nuclear 

Irradiation growth of Zircaloy, 3:41114 (NEDO—12636) 

General Electric Co., San Jose, Calif. (USA) 

Component-loadings-service level assignments class MC vessels, 
class MC supports, internal structures, and associated piping 
systems, 3:40127 (NP—23119) 

Mark I containment program: program action plan. Revision 3, 
3:40126 (NP—23114) 

General Electric Co., San Jose, Calif. (USA). Boiling Water Reactor 

Systems Dept. 

Liquid discharge doses, LIDSR code, 3:41533 (NEDM—20609- 
01) 

Mark III small scale chugging tests: Test Series 5013, 3:40125 

(NEDO—21529) 
General Electric Co., Schenectady, N.Y. (USA). Electric Utility 

Systems Engineering Dept. 

Gas-cooled reactor commercialization study: introduction 
scenario and commercialization analyses for process heat 
applications. Final report, July 8, 1977—November 30, 1977, 
3:40280 (COO—4057-3) 

Electric Co., Schenectady, N.Y. (USA). Energy Systems 

Programs Dept. 

Hot corrosion/erosion testing of materials for applications for 
advanced power conversion systems using coal-derived fuels. 
Task II. Evaluation of turbine materials for use in a coal-fired 
fluidized bed combustion environment. Progress report No. 20, 
February 1978, 3:39001 (FE—2326-20) 

General Electric Co., » N.Y. (USA). Gas Turbine Div. 

Development of high temperature turbine subsystem technology 
to a “technology readiness status”: Phase II. Progress report for 
March 1978, 3:40001 (FE—1806-44) 
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General Electric Co., St. Petersburg, Fla. (USA). Neutron Devices 
Dept. 

Calcium chromate synthesis: process variables study, 3:41208 
(GEPP—372) 

Quartz crystal fabrication facility. First semiannual report, 
October 1976—March 1977, 3:41164 (GEPP—309) 

General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor 
Dept. 

Advanced safety analysis thirteenth quarterly report, September— 
November 1977, 3:40408 (GEFR—14038-13) 

Cooperative nuclear data and methods development. Eighth 
quarterly report, October—December 1977, 3:40202 (GEFR— 
14074-8) 

Core engineering. Sixty-fifth quarterly report, November 1977— 
January 1978, 3:40200 (GEFR—10028-65) 

Core restraint engineering. Fourteenth quarterly report, 
November 1977—January 1978, 3:40201 (GEFR—14031-14) 

Data-based evaluation of thermal performance mechanisms in 
mixed-oxide fuel pins, 3:40195 (GEFR—00295) 

Fuel rod mechanics and failure analysis twenty-second quarterly 
report, November 1977—January 1978, 3:40405 (GEFR— 
13923-22) 

Heat treatment for 2-1/4Cr-1Mo for application to sodium heated 
steam generators, 3:40199 (GEFR—00348) 

Irradiation and post-irradiation examination data from selected F9 
and FS test pins, 3:40196 (GEFR—00305) 

Large electromagnetic pumps, 3:40203 (GEFR-SP—064) 

LMFBR refueling force limits criteria, testing and evaluation, 
3:40194 (GEFR—00255) 

Radiological assessment models fourteenth quarterly report, 
December 1977—February 1978, 3:40407 (GEFR—14034-14) 

Risk analysis methods development. Fourth quarterly report, 
October—December 1977, 3:40406 (GEFR—14023-4) 

Source term model needs and developments, 3:40404 (GEFR— 
00324) 

Terminal examination of the F9E and F9F EBR-II grid-spaced 
fuel assemblies, 3:40197 (GEFR—00321) 

Updated analysis of the ZPPR-7 critical experiments: phases A, B, 
and C, 3:40198 (GEFR—00347) 

General Motors Corp., Warren, Mich. (USA). GM Transportation 
Systems Div. 

Coal transportation study. Final report, 3:38979 (COO—2970-1) 

Geodata International, Inc., Dallas, Tex. (USA) 

Evaluation of soil moisture measurement using gamma ray 
spectroscopy, 3:41496 (GJBX—49(78)) 

Geological Survey, Denver, Colo. (USA) 

Calculation of standard transient and frequency sounding curves 
for a horizontal wire source of arbitrary length. Final report, 
3:41771 (PB—274119) 

Geological Survey of Canada, Ottawa, Ontario 
Huronian rocks and uraniferous conglomerates in the Canadian 

shield, 3:39224 (GSCan-P—68-40) 

Gesellschaft fuer Kernenergieverwertung in Schiffbau und Schiffahrt 
m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer Physik 
Simulation of temperature distribution, BOD, and DO by thermal 

effluents of power plants, 3:40073 (GKSS—77/E/37) 

Gesellschaft fuer Kernforschung m.b.H., Karlsruhe (Germany, F.R.) 
Inactive laboratory tests on vitrification of highly radioactive 

fission products, 3:39328 (ORNL-tr—4597) 

Gilbert;Commonwealth, Reading, Pa. (USA) 

Analysis of thrust and jet impingement forces using the JIP 
computer program, 3:40336 (GAI-TR—104-NP-A) 

Gilli (P.V.), Graz (Austria) 

Thermal energy storage using Prestressed Cast Iron Vessels 
(PCIV). Final report, 3:40492 (COO—2886-2) 

Giner, Inc., Waltham, Mass. (USA) 

Study of corrosion and its control in aluminum solar collectors. 
Quarterly progress report, June 1, 1977—August 31, 1977, 
3:39808 (COO—2934-5) 

Gordian Associates, Inc., New York (USA) 

Electric Utility Rate Design Study: measuring the potential cost 
advantages of peak-load pricing. Topic 6 (Phase B), 3:40686 
(NP—22553) 

Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii 
Collection of abstracts of works on atomic and molecular (A + 

M) data published in the Soviet literature over the January— 
May 1977 period, 3:41797 (ORNL-tr—4532) 
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Toroidal magnetic machine with a 200 KG longitudinal field, 
3:42010 (PPPL-trans—123) 

Grace (W.R.) and Co., Memphis, Tenn. (USA) 

Synthesis gas demonstration plant program. Second quarterly 
technical progress report, 1 January 1978—31 March 1978, 
3:38756 (TID—28425) 

Grenoble-1 Univ., 38 (France). Lab. de Spectrometrie Physique 

NMR studies of hydrogen relaxation and diffusion in TiFeH/sub 
x/ and TiFe/sub 1-y/Mn/sub y/H/sub x/, 3:39387 (MLM— 
2473(OP)) 


H 


Hahn-Meitner-Institut fuer Kernforschung Berlin G.m.b.H. 

(Germany, F.R.) 

Compatibility of beryllium and beryllium oxide with lithium in a 
fusion reactor blanket, 3:42022 (HMI-B—205) 

Hanford Engineering Development Lab., Richland, Wash. (USA) 

Core engineering technical progress report, October—December 
1977, 3:40359 (HEDL-TME—77-49) 

Cover gas entrainment tests in FFTF hydraulic core mockup, 
3:40358 (HEDL-TME—76-3) 

Evaluation of rod drop stability tests in FFTF, 3:40360 (HEDL- 
TME—77-105) 

High Temperature Liner Feature Test, FT-3, 3:40207 (HEDL- 
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Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab. 

Seismic discrimination. Semiannual technical summary, | July 

1976—31 March 1977, 3:41428 (AD-A—045453) 
Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 

Chemical Engineering Practice 

Characterization of porous catalysts and catalyst-support 
interactions, 3:38784 (ORNL/MIT—261) 

Surface properties and reactions of coal, 3:38793 (ORNL/MIT— 
266) 

Surface properties of coal, 3:38792 (ORNL/MIT—264) 

Volume-restricted freezing of living cells and tissues, 3:41637 
(ORNL/MIT—265) 

Materials Research Labs., Maribyrnong (Australia) 
High-pressure discharge for CO» lasers, 3:41283 (AD-A—045448) 
Max-Planck-Gesellschaft zur Foerderung der Wissenschaften e.V., 

Garching;Muenchen (Germany, F.R.). Projektgruppe fuer 

Laserforschung 

Optics of laser plasmas in spherical geometry, 3:42038 (IPP—IV/ 
92) 

Max-Planck-Institut fuer Plasmaphysik, Garching;Muenchen 

(Germany, F.R.) 

Energy principle for dissipative two-fluid plasmas, 3:41958 (IPP— 
6/160) 

Investigation of shock compression in toroidal geometry in the 
high voltage belt pinch, 3:41934 (IPP—1/162) 

Investigation of the applicability of slit metal vessels in fast 
compression experiments, 3:42003 (IPP—1/164) 

Relaxing confinement behaviour of metal limiter in high density 
tokamak discharges, 3:42023 (IPP—III/36) 

McDonnell Aircraft Co., St. Louis, Mo. (USA) 

Feasibility investigation of the Giromill for generation of electrical 
power. Volume II. Technical discussion. Final report, April 
1975—April 1976, 3:39968 (COO—2617-76/1/2) 

McDonnell Douglas Astronautics Co., Huntington Beach, Calif. 

(USA) 

Central receiver solar thermal power system. Phase 1. CDRL item 
2; Pilot Plant preliminary design report. Volume II. System 
decription and system analysis, 3:39682 (SAN—1108-8/1) 

Miami Univ., Fla. (USA). Rosenstiel School of Marine and 

Atmospheric Sciences 

Atmospheric tritium. Progress report, 1 July 1977—30 June 1978, 
3:41487 (UM-RSMAS—78001) 

Literature review of the saturation state of seawater with respect 
to calcium carbonate and its possible significance for scale 
formation on OTEC heat exchangers, 3:39692 (PNL—2605) 

Michigan Univ., Ann Arbor (USA). Dept. of Nuclear Engineering 

Dynamic behavior of a mirror fusion reactor. Interim report, 
3:42021 (EPRI-ER—521) 

Midwest Research Inst., Kansas City, Mo. (USA) 

Chemical technology and economics in environmental 
perspectives. Investigation of alternatives for selected aerosol 
propellants and related applications of chlorofluorocarbons. 
Final report, 3:41430 (PB—273202) 
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Minnesota Univ., Minneapolis (USA). Dept. of Civil and Mineral 

Engineering 

Monolithic laser. Final technical report, 1 May 1973—31 January 
1977, 3:41284 (AD-A—045672) 

Minnesota Univ., Minneapolis (USA). John H. Williams Lab. of 

Nuclear Physics 

Annual report 1977, 3:41868 (COO—1265-190) 

Minnesota Univ., Minneapolis (USA). School of Physics and 

Astronomy 

Experimental studies in solid state and low temperature physics. 
Progress report, 3:41928 (AD-A—046529) 

Mitre Corp., Bedford, Mass. (USA) 

Conventional energy demand projection for New England, 
3:40635 (M—75-202) 

Mitre Corp., McLean, Va. (USA) 

Quantitative environmental comparison of coal and nuclear 
generation workshop summary, 3:40684 (MTR—7004) 

Mitre Corp., McLean, Va. (USA). METREK Div. 

Need for power study: an assessment of the adequacy of future 
electric generating capacity, 3:40685 (MTR—7549) 

Mobil Research and Development Corp., Paulsboro, N.J. (USA). 

Process Research and Technical Service Div. 

Economic screening evaluation of upgrading coal liquids to 
turbine fuels. Final report, 3:38768 (EPRI-AF—710) 

Monsanto Research Corp., Dayton, Ohio (USA) 

Source assessment: carbon black manufacture. Final report, June 
1975—July 1977, 3:41452 (PB—273068) 

Monsanto Research Corp., Dayton, Ohio (USA). Dayton Lab. 

Investigation of a laboratory process for preparing polyethylene 
hollow shells. Final report, 3:41156 (UCRL—13679) 

Montana Bureau of Mines and Geology, Butte (USA) 

Directory of mining enterprises for 1976 with a list of coal mines, 
1976 and a section on the mineral industry of Montana in 1976. 
Bulletin 103, 3:38854 (NP—22838) 

Hydrogeologic aspects of existing and proposed strip coal mines 
near Decker, southeastern Montana. Bulletin 97, 3:38822 (NP— 
22834) 

Montana Energy Advisory Council, Helena (USA) 

A need for balance: Montana energy and growth policies, 3:40664 
(PB—273446) 

Montana State Univ., Bozeman (USA) 

Catalytic hydrogenation of coal-derived liquids. Interim report for 
the period January 1978 through March, 1978, 3:38771 (FE— 
2034-10) 

Montana Univ., Missoula (USA). Coal Demand Study Team 

Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Summary volume, 
3:40637 (NP—23074) 

Motorola, Inc., Phoenix, Ariz. (USA). Semiconductor Group 

Phase I of the automated array assembly task of the low cost 
silicon solar array project. Technical quarterly report No. 4. 
Motorola report No. 2258/5, 3:39462 (DOE/JPL/954363—5) 

Phase I of the automated array assembly task of the low cost 
silicon solar array project. Technical quarterly report No. 6. 
Motorola report No. 2258/7, 3:39463 (DOE/JPL/954363—7) 

Mound Facility, Miamisburg, Ohio (USA) 

Development of ultrafiltration and inorganic adsorbents for 
reducing volumes of low-level and intermediate-level liquid 
waste: January—March 1978, 3:39316 (MLM—2513) 

Feasibility study of a high-precision XRF system for analysis of 
solutions and slurries, 3:39361 (MLM—2505(OP)) 

Stable isotope sales; Mound Facility customer and shipment 
summaries, FY 1977, 3:39369 (MLM—2504) 

Volume reduction system for solid and liquid TRU waste from the 
nuclear fuel cycle: October—December 1977, 3:39315 (MLM— 
2509) 

Mound Lab., Miamisburg, Ohio (USA) 

NMR studies of hydrogen relaxation and diffusion in TiFeH/sub 
x/ and TiFe/sub 1-y/Mn/sub y/H/sub x/, 3:39387 (MLM— 
2473(OP)) 


National Aeronautical Establishment, Ottawa, Ontario (Canada) 
Hybrid computer study of the sensitivity of aircraft dynamics to 
aerodynamic cross-coupling, 3:41812 (SAND—77-1309C) 


NAVAL CIVIL ENGINEERING LAB., PORT HUENEME, 


National Aeronautics and Space Administration, Cleveland, Ohio 

(USA). Lewis Research Center 

Evaluation of models to predict insolation on tilted surfaces, 
3:39443 (DOE/NASA/1022—28) 

Free vibrations of the ERDA—NASA 100 kW wind turbine, 
3:39970 (DOE/NASA/1028—77/7) 

Status report of 100 kW Experimental Wind Turbine Generator 
Project, 3:39969 (DOE/NASA/1004—77/8) 

Synchronization of the ERDA—NASA 100 kW wind turbine 
generator with large utility networks, 3:39978 (DOE/NASA/ 
1004—77/12) 

National Aeronautics and Space Administration, Greenbelt, Md. 

(USA). Goddard Space Flight Center 

9th conference on space simulation, 3:40941 (NASA-CP—2007) 

National Aeronautics and Space Administration, Huntsville, Ala. 

(USA). George C. Marshall Space Flight Center 

Solar heating and cooling commercial demonstration program: 
some early problems and results, 3:39704 (DOE/NASA/TM— 
78152) 

National Bureau of Standards, Boulder, Colo. (USA). Cryogenics Div. 

Thermophysical properties of methane, from 90 to 500 K at 
pressures to 700 bar, 3:39395 (NBS-TN—653) 

National Bureau of Standards, Washington, D.C, (USA) 

Design and evaluation criteria for energy conservation in new 
buildings, 3:40778 (PB—272511) 

Measurements and standards for nuclear materials safeguards. 
Quarterly report, 3:39363 (NUREG/CR—0007) 

National Bureau of Standards, Washington, D.C. (USA). Analytical 

Chemistry Div. 

Evaluation of the national environmental specimen bank survey, 
3:41431 (PB—273823) 

National Bureau of Standards, Washington, D.C. (USA). Inst. for 

Materials Research 

NMR studies of hydrogen relaxation and diffusion in TiFeH/sub 
x/ and TiFe/sub 1-y/Mn/sub y/H/sub x/, 3:39387 (MLM— 
2473(OP)) 

National Defense Univ., Washington, D.C. (USA). Research 

Directorate 

Climate change to the year 2000: a survey of expert opinion, 
3:40539 (NP—23216) 

National Lead Co. of Ohio, Cincinnati (USA) 

Verification of 7*°U enrichment in SNM receipts at the DOE 
Feed Materials Production Center, 3:39362 (NLCO—1150) 
National Materials Advisory Board (NRC), Washington, D.C. (USA) 

Contingency plans for chromium utilization. Publication NMAB- 
335, 3:41032 (COO—2746-1) 

National Research Council, Washington, D.C. (USA). Committee on 

Contingency Plans for Chromium Utilization 

Contingency plans for chromium utilization. Publication NMAB- 
335, 3:41032 (COO—2746-1) 

National Technical Information Service, Springfield, Va. (USA) 

Fly ash. Volume 1. 1964—1975 (citations from the NTIS data 
base). Report for 1964—1975, 3:38809 (NTIS/PS—77/0922) 

Fly ash. Volume 2. 1976—October 1977 (citations from the NTIS 
data base). Report for 1976—October 1977, 3:38810 (NTIS/ 
PS—77/0923) 

Fly ash. Volume 2. 1975—October 1977 (citations from the 
Engineering Index data base). Report for 1975—October 1977, 
3:38811 (NTIS/PS—77/0924) 

Metal vapor lasers (a bibliography with abstracts). Report for 
1964—October 1977, 3:41289 (NTIS/PS—77/0915) 

Oil pollution detection and sensing. Volume 1. 1964—1975 (a 
bibliography with abstracts). Report for 1964—1975, 3:39110 
(NTIS/PS—77/0933) 

Oil pollution detection and sensing. Volume 2. 1976—November 
1977 (a bibliography with abstracts). Report for 1976—October 
1977, 3:39111 (NTIS/PS—77/0934) 

Naval Academy, Annapolis, Md. 

Dielectric relaxation in rare-earth doped calcium fluoride crystals. 
Final report 1976-1977, 3:41405 (AD-A—045376) 

Performance analysis of a modified internal combustion engine. 
Interim report 1976—1977, 3:40951 (AD-A—045378) 

Naval Air Propulsion Test Center, Trenton, N.J. (USA). Propulsion 

Technology and Project Engineering Dept. 

Lubricity properties of high temperature jet fuel. Final report, 
3:39130 (AD-A—045467) 

Naval Civil Engineering Lab., Port Hueneme, Calif. (USA) 

Zinc-rich coatings for aluminum in seawater. Technical note, 
3:41106 (AD—915753) 





NAVAL RESEARCH LAB., WASHINGTON, D.C. 


Naval Research Lab., Washington, D.C. (USA) 

Depolarization in laser probing of inhomogeneous magnetized 
plasmas, 3:41947 (NRL-MR—3703) 

Effects of weathering on impregnated charcoal performance, 
3:39317 (NUREG/CR—0025) 

Linear stability of self-similar flow. I. Isothermal cylindrical 
implosion and expansion, 3:41971 (NRL-MR—3745) 

Naval Weapons Center, China Lake, Calif. (USA) 

Coso geothermal corrosion studies. Final report, 3:39920 (AD- 

A—045511) 
= Mexico Univ., Albuquerque (USA). Technology Application 
nter 

Heat pipe technology: a bibliography with abstracts. Quarterly 
update, October—December 1977, 3:41259 (TAC-HP—77-004) 

New Orleans Univ., La. (USA). Dept. of Chemistry 

A study of gas solid reactions and air pollution detectors. Final 
report 1 Mar 74—30 Aug 77, 3:41362 (AD-A—046646) 

New York Inst. of Tech., Old Westbury (USA). Center for Energy 

Policy and Research 

How to operate an energy advisory service. Volume I. Report and 
recommendations. Final report, 3:40502 (COO—2977-12(Vol.1)) 

How to operate an energy advisory service. Volume II. NYIT 
Energy Information Center and referral service resource 
material. Final report, 3:40503 (COO—2977-12(Vol.2)) 

How to operate an energy advisory service. Volume III. New 
York Tech energy hot line resource material. Final report, 
3:40504 (COO—2977-12(Vol.3)) 

New York State Dept. of Public Services, Albany (USA) 

Examination of the integrated effects of adopting various energy 
conservation and load leveling policies for the metropolitan area 
of New York City. Final report, 3:40681 (HCP/B60540—01) 

New York Univ., N.Y. (USA). Courant Mathematics and Computing 

Lab. 

Progress report No. 53, October 1, 1976—September 30, 1977, 
3:42087 (COO—3077-147) 

Well posed boundary value problem in transonic gas dynamics, 
3:41811 (COO—3077-149) 

Niagara Univ., N.Y. (USA) 

Environmental consequences of atmospheric krypton-85, 3:41480 
(COO—4364-1) 

North Carolina State Univ., Raleigh (USA). Center for Marine and 

Coastal Studies 

Onslow Bay physical/dynamical experiments, summer 1976, 
3:41782 (SRO—902-7(Vol.1)) 

Onslow Bay physical/dynamical experiments, summer, 1976. 
Volume II. Data products, 3:41783 (SRO—902-7(Vol.2)) 

Northrop Research and Technology Center, Hawthorne, Calif. (USA) 

Optical coatings 2-6 microns. Technical report, January—June 

1977, 3:41162 (AD-A—045598) 
Northwestern Univ., Evanston, Ill. (USA) 

Condensation rates in steam—water mixing. Quarterly progress 
report, June 1, 1977—September 1, 1977, 3:40430 (NUREG/ 
CR—0024) 

Northwestern Univ., Evanston, Ill. (USA). Dept. of Materials Science 
and Engineering 

Influence of dispersed refractory oxides in retarding catalyst 
sintering. Interim report, 3:40753 (EPRI-EM—624) 

Nuclear Regulatory Commission, Washington, D.C. (USA) 

Indexes to Nuclear Regulatory Commission issuance, January— 
June 1977, 3:40244 (NTISUB/C/142—402) 

Licensed operating reactors. Operating units status report, data as 
of 2-28-78, 3:40130 (NUREG—0020(Vol.2)(No.3)) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Div. of 

Site Safety and Environmental Analysis 

Liquid pathway generic study. Impacts of accidental radioactive 
releases to the hydrosphere from floating and land-based 
nuclear power plants, 3:41483 (NUREG—0440) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Management Information and Program Control 

Radioactive materials released from nuclear power plants (1976), 
3:40343 (NUREG—0367) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Nuclear Material Safety and Safeguards 

Operation of Lucky Mc Gas Hills Uranium Mill, Utah 
International Inc. (Lucky Mc Uranium Corporation). Docket 
no. 40-2259. Final environmental statement, 3:39264 (PB— 
274145) 
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Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Nuclear Reactor Regulation 

Anticipated transients without scram for light water reactors. Staff 
report, 3:40425 (NUREG—0460(Vol.1)) 

Anticipated transients without scram for light water reactors. 
Appendices. Staff report, 3:40426 (NUREG— 
0460(Vol.2)(App.)) 

Fission gas release from fuel at high burnup, 3:40423 (NUREG— 
0418) 

Staff report on the environmental qualification of safety-related 
electrical equipment, 3:40245 (NUREG—0413) 

Technical report on operating experience with boiling water 
reactor offgas systems, 3:40131 (NUREG—0442) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Nuclear Regulatory Research 

Plan for research to improve the safety of light-water nuclear 
power plants, 3:40424 (NUREG—0438) 

NUS Corp., Rockville, Md. (USA). Energy Systems Div. 

Economics of electricity generation in principal OECD countries, 

3:40682 (HCP/170181—01) 
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Oak Ridge Gaseous Diffusion Plant, Tenn. (USA) 

Gas Centrifuge Enrichment Plant associated process equipment 
and materials information meeting, Knoxville, Tennessee, 
March 27—29, 1978, 3:39281 (K/PO—38) 

Gaseous diffusion. von Karman Institute for fluid dynamics 
1977—1978 lecture series No. 10, aerodynamic separation of 
gases and isotopes: recent advances, 3:39280 (K/OA—4245) 

Stage separation theory, 3:39370 (K/OA—4247) 

Synopsis of Gas Centrifuge Enrichment Plant associated process 
equipment and materials information meeting, Knoxville, 
Tennessee, March 27—29, 1978, 3:39282 (K/PO—90) 

Oak Ridge National Lab., Tenn. (USA) 

Analyses of denatured fuel cycle systems, 3:40278 (CONF- 
780330—1) 

Analytic angular integration technique for generating multigroup 
transfer matrices, 3:41919 (CONF-780329—1) 

Analytical Chemistry Division sample transaction system, 3:41183 
(ORNL/CSD/TM—S2) 

Arom enzyme conjugate of neurospora: multiple proteases and 
subunit artifacts, 3:41551 (CONF-780433—1) 

Automated system for fractionation of blood samples, 3:41187 
(CONF-780326—1) 

Back biasing for the ISX tokamak, 3:42029 (CONF-780404—3) 

Bibliography of reports on research sponsored by the NRC office 
of nuclear regulatory research, July—December 1977, 3:40433 
(ORNL/NUREG/NSIC— 145) 

Breeder Reactor Aerosol Release and Transport Program 
quarterly progress report for July—September 1977, 3:40434 
(ORNL/NUREG/TM—173) 

Breeder reactor materials development program quarterly 
progress report for period ending September 30, 1977, 3:41036 
(ORNL—5366) 

Buildings energy use data book: edition 1, 3:40709 (ORNL—5363) 

Colloidal properties of sodium carboxylates, 3:41206 (CONF- 
780305—16) 

Commercial demand for energy: a disaggregated approach, 
3:40639 (ORNL/CON—15) 

Determination of monobutylphosphoric acid and 
dibutylphosphoric acid in tributylphosphate-dodecane 
extracting solutions, 3:41188 (ORNL/TM—6268) 

Effect of fuel recycling on radioactivity and thermal power of 
high-level wastes, 3:39296 (ORNL/NUREG/TM— 146) 

Effects of alternate fuels. Report No. 4. Analysis of soaking pit 
cover refractories degraded by residual oil combustion 
products, 3:41127 (ORNL/TM—6204) 

Effects of fueling profiles on plasma transport, 3:41937 (ORNL/ 
TM—6026) 

Energy Division annual progress report for period ending 
September 30, 1977, 3:40507 (ORNL—5364) 

Energy losses of channeled ions: the BOHR theory revisited, 
3:41923 (CONF-770931—9) 
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Fatigue crack propagation in 2'/, Cr—1 Mo steel, 3:41064 
(ORNL—S5355) 

Finite beta toroidal plasmas, 3:41938 (ORNL/TM—6273) 

Fission product beta and gamma energy release quarterly progress 
report for October—December 1977, 3:41908 (ORNL/ 
NUREG/TM—191) 

Fission product source terms for the LWR loss-of-coolant 
accident: summary report, 3:40431 (NUREG/CR—0091) 

Fission-product energy release for times following thermal- 
neutron fission of 7°°Pu between 2 and 14000 seconds, 3:41907 
(ORNL/NUREG—34) 

Formation of iron carbony] between a 1/2% Mo steel and high- 
pressure gases containing carbon monoxide, 3:41209 (ORNL— 
5410) 

Formerly utilized MED/AEC sites remedial action program. 
Radiological survey of the former VITRO Rare Metals Plant, 
Canonsburg, Pennsylania, 3:39353 (DOE/EV—005/3) 

GCFR 1/15-scale PCRV steam generator cavity closure model 
test, 3:40221 (ORNL/TM—6005) 

Generalized computer model for the KALC process, 3:39319 
(ORNL/TM—6242) 

Heavy-Section Steel Technology Program. Quarterly progress 
report, July—September 1977, 3:41065 (ORNL/NUREG/ 
TM—166) 

High radiation level spark source mass spectrometry: instrumental 
and laboratory feasibility study, 3:39318 (ORNL/TM—6203) 

Hydrodynamic characteristics of three-phase fluidized beds, 
3:41339 (CONF-780438—1) 

Hydrogen production methods, 3:39379 (CONF-780325—1) 

Influence of dose, dose rate, and radiation quality on radiation 
carcinogenesis and life shortening in RFM and BALB/C mice, 
3:41657 (CONF-780306—3) 

In-service inspection of the dissolver tank in the Solvent-Refined 
Coal Pilot Plant at Wilsonville, Alabama, 3:38780 (ORNL/ 
TM—6277) 

Interception and retention of simulated cooling tower drift by 
vegetation, 3:41435 (CONF-780533—1) 

Investigation of the variability of gasoline consumption among 
states, 3:40717 (ORNL—5391) 

Irradiation performance of HTGR fuel rods in HFIR experiments 
HRB-9 and -10, 3:40158 (ORNL—5254) 

Kinetic transport properties of a bumpy torus with finite radial 
ambipolar field, 3:41959 (ORNL/TM—6215) 

LONAC: a computer program to investigate systems dynamics 
under conditions of low forced flow and natural convection, 
3:40437 (ORNL/TM—6228) 

March 1978 monthly highlights, Office of Nuclear Regulatory 
Research Programs at Oak Ridge National Laboratory, 3:40436 
(ORNL/NUREG/TM—201) 

Mutagenicity of fractionated test material from the synthetic fuel 
technology with bacterial systems, 3:41519 (CONF-780230—1) 

Nuclear power plant sites planning and other large-scale projects 
with environmental impact in the Federal Republic of 
Germany, 3:40342 (ORNL-tr—4569) 

Oak Ridge Research Reactor: safety analysis, 3:40432 (ORNL— 
4169/V2/S1) 

ORNL fusion power demonstration study: lithium as a blanket 
coolant, 3:42030 (ORNL/TM—6214) 

ORNL negative ion program, 3:42033 (CONF-771201—7) 

Overview: history and perspective of the search for superheavy 
elements, 3:41902 (CONF-780333—2) 

Performance evaluation of a low-first-cost, three-ton, air-to-air 
heat pump in the heating mode, 3:41236 (CONF-780429—1) 
Potential health and environmental effects of trace elements and 
radionuclides from increased coal utilization, 3:39015 (ORNL— 

5367) 

Proceedings of a workshop on the evaluation of models used for 
the environmental assessment of radionuclide releases, 3:41479 
(CONF-770901—) 

Pyrimidine dimer excision in exonuclease deficient mutants of 
Escherichia coli, 3:41549 (CONF-780226—5) 

Review of thorium fuel reprocessing experience, 3:39290 (CONF- 
780223—3) 

Reviews of the environmental effects of pollutants. II. Benzidine, 
3:41732 (ORNL/EIS—86) 


OWENS-ILLINOIS, INC., TOLEDO, OHIO (USA) 


Room-temperature inelastic test of a nozzle-to-spherical-shell 
model subjected to pressure and moment loading, 3:40222 
(ORNL/TM—6170) 

Safety analysis report for packaging (SARP) of the Oak Ridge 
National Laboratory TRU Californium Shipping Container, 
3:41273 (ORNL—5409) 

SAP3PR: a FORTRAN program for calculating equivalent nodal 
loads resulting from pressure on the faces of 8- to 20-node 
isoparametric elements, 3:40159 (ORNL/TM—6091) 

Sensitivity and uncertainty analysis for functionals of the time- 
dependent nuclide density field, 3:40285 (ORNL—5393) 

Separation and analysis of arylsulfatase isoenzymes in the body 
fluids of man, 3:41200 (CONF-780326—2) 

Simultaneous analysis of uranium and nitrate, 3:39297 (ORNL/ 
TM—6292) 

Sodium oxide aerosol study: NSPP runs 101 to 105, data record 
report, 3:40435 (ORNL/NUREG/TM—179) 

Studies for design of a solid waste management program, 3:38805 
(CONF-780305—13) 

Survey of industrial coal conversion equipment capabilities: 
rotating components, 3:38751 (ORNL/TM—6074) 

Theromdynamics of carbon in nickel-based multicomponent solid 
solutions, 3:41087 (ORNL/TM—6282) 

Trace organic analysis using second-derivative uv-absorption 
spectroscopy, 3:41195 (CONF-780434—2) 

Wall stabilization action on MHD instabilities, 3:41972 (ORNL/ 
TM—6219) 

Oak Ridge Y-12 Plant, Tenn. (USA) 

Computer automation on an electron-beam welder with automatic, 
stored seam tracking, 3:41244 (Y—2114) 

Criticality safety evaluation of a type B enriched uranium shipping 
container, 3:41276 (Y/DD—241) 

LASL laser mirror program. Excerpts from Y-12 Development 
Division technical progress reports, period ending December 1, 
1977, 3:41291 (Y/DA—7591) 

Lightweight laser mirror structural studies, 3:41290 (Y/DA— 
7472) 

Ocean Data Systems, Inc., Monterey, Calif. (USA) 

OTEC thermal resource report for Hawaii, 3:39695 (TID—27950) 
Office of Technology Assessment (U.S. Congress), Washington, D.C. 
Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear powerplants off 

the coast of New Jersey and Delaware. Volume I. Working 
papers 1 thru 3, 3:40521 (PB—274033) 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear power plants off 
the coast of New Jersey and Delaware. Volume II. Parts 1 and 
2. Working papers 4 thru 10, 3:40522 (PB—274034) 

Status report on the gas potential from Devonian shales of the 
Appalachian Basin, 3:39140 (OTA-E—57) 

Technology assessment of coal slurry pipelines, 3:38985 (OTA- 
E—60) 

Transportation of liquefied natural gas, 3:39156 (PB—273486) 

Oklahoma State Univy., Stillwater (USA). Dept. of Chemistry 

Photohydrogenation of aerocolloidal coal dust. Final report, 

January 1, 1976—May 15, 1977, 3:38795 (ORO—5020-2) 
Oklahoma Univ., Norman (USA). School of Meteorology 

Measurement and analysis of wind flow in complex terrain with 
application to siting of WECS. Final report, 3:39961 (DOE/ 
NSF—00619/75/1) 

Omaha Public Power District, Nebr. (USA) 

Fort Calhoun Station, Unit 1. Annual operation report: January- 
December 1977 (including environmental report), 3:40271 
(DOCKET-50285—960) 

Oregon State Univ., Corvallis (USA). Dept. of Nuclear Engineering 

Evaluation of fission product after-heat. Quarterly report, July 1, 
1975—September 30, 1975, 3:40128 (NUREG—0018-1) 

Evaluation of fission product afterheat. Quarterly report, 1 
October 1976—31 December 1976, 3:40129 (NUREG—0018-5) 

ORINCON Corp., La Jolla, Calif. (USA) 

Development of a transport network model for the NRC Physical 

Protection Project, 3:39366 (SAND—78-8178) 
Owens-Illinois, Inc., Toledo, Ohio (USA) 

Evaluation of an all-glass, evacuated, tubular, nonfocusing, 
nontracking solar collector array. First annual progress report, 
July 1, 1976—August 31, 1977, 3:39807 (COO—2919-3) 
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Paducah Gaseous Diffusion Plant, Ky. (USA) 

Process and effluent control of fluorine and fluoride gases in the 
conversion of uranium ores to uranium hexafluoride by gas 
chromatography, 3:39273 (K Y—685) 

Safety analysis report on the "Paducah Tiger” overpack for 10-ton 
cylinder of uranium hexafluoride, 3:41277 (KY— 
665(Suppl.1)(App.1)(Rev.1)) 

Pacific, Inc., El Segundo, Calif. (USA) 

Coupled dynamics analysis of wind energy systems, 3:39971 

(DOE/NASA/9767—77/1) 
PEDCO-Environmental, Inc., Cincinnati, Ohio (USA) 

Operation and maintenance of particulate control devices on coal- 

fired utility boilers. Final report, 3:40075 (PB—274104) 
Pennsylvania State Univ., University Park (USA). Center for the 

Study of Environmental Policy 

Siting implications of public attitudes toward nuclear generating 
facilities. Working paper No. 38, 3:40419 (NP—22895) 

Pennsylvania State Univ., University Park (USA). Coal Research 

Characteristics of chars produced by pyrolysis following rapid 
heating of pulverized coal, 3:38783 (FE—2030-TR2) 

Effect of cation exchange on the subsequent reactivity of lignite 
chars to steam, 3:38790 (FE—2030-TR4) 

Pennsylvania State Univ., University Park (USA). Coll. of Earth and 

Mineral Sciences 

Stability of SiC, Sis Ns, Siz N2O and Sialon in coal gasification 
environments. Second quarterly progress report, 3:38755 
(TID—28422) 

Pennsylvania State Univ., University Park (USA). Dept. of 

Chemistry 


Synthesis of tetrahedral mixed-metal clusters of the iron triad. 
Preparation and characterization of H2FeRuzOs(CO):3 and 
H2FeRuOs,(CO))3, 3:41205 (AD-A—046356) 

Pennsylvania State Univ., University Park (USA). Materials 

Research Labs. 


Structure of glasses containing transition metal ions, 3:41167 
(COO—27543-3) 

Pennsylvania Univ., Philadelphia (USA) 

Biological production of organic solvents from cellulosic wastes. 
Progress report, September 15, 1976—September 14, 1977, 
3:39660 (COO—4070-1) 

—— Univ., Philadelphia (USA). Biochemical Engineering 


Studies on cellulose degradation by a Thermoactinimyces Sp, 
3:39661 (COO—4070-2) 

Pennzoil Co., Parkersburg, W.Va. (USA) 

Penn Grade Micellar Displacement project. First annual report, 
June 1975—June 1976, 3:39051 (BERC/TPR—78/3) 

Co., Vienna, W.Va. (USA) 

Oil recovery by carbon dioxide injection. Quarterly report, 
January—March 1977, 3:39052 (ORO—5301-11) 

Oil recovery by carbon dioxide injection. Quarterly report, 
April—June 1977, 3:39053 (ORO—5301-15) 

Philips Forschungslaboratorium G.m.b.H., Aachen (Germany, F.R.) 

Using the heat pump for solar energy utilization, 3:39702 (AED- 
Conf—77-263-005) 

Phillips Petroleum Co., Homer City, Pa. (USA) 

Gas generator research and development: BI-GAS process. 
Quarterly report, July—September 1977. BCR report L-852, 
3:38741 (FE—1207-37) 

Gas generator research and development BI-GAS process. 79th 
monthly progress report, March 1978, 3:38742 (FE—1207-44) 

Polytechnic of the South Bank, London (UK) 

Design and development of a solar powered air-conditioning 

system. Technical Memorandum No. 46, 3:39709 (NP—23067) 
Pope, Evans and Robbins, Inc., New York (USA) 

Multicell fluidized-bed boiler design, construction, and test 

program, 3:40020 (FE—1237/M-78/64) 
Portland Cement Association, Skokie, Ill. (USA) 

Proceedings of the FEA-PCA seminar on energy management in 

the cement industry, 3:40597 (FEA/D—76/091) 
Potomac Research, Inc., McLean, Va. (USA) 

Workshops for state review of site suitability criteria for high-level 
radioactive waste repositories: analysis and recommendations, 
3:39333 (NUREG—0354(Vol.1)) 
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Workshops for state review of site suitability criteria for high-level 
radioactive waste repositories: analysis and recommendations, 
3:39334 (NUREG—0354(Vol.2)) 

Princeton Univ., N.J. (USA). Plasma Physics Lab. 

Simple neutral density profile calculation for tokamaks with A/sub 
mfp/ < <a, 3:41948 (PPPL—1443) 

Summary: fueling by neutral beams, 3:42032 (CONF-771129—11) 

Time evolution of mass flows in a collisional tokamak, 3:41960 
(PPPL—1427) 

Public Service Electric and Gas Co., Newark, N.J. (USA) 

Economic assessment of the utilization of lead-acid batteries in 
electric utility systems. Final report, 3:40500 (COO—4025-1) 

PSE and G cogeneration evaluation, 3:40061 (NP—23117) 

— Univ., Lafayette, Ind. (USA). Agricultural Experiment 
tation 

Accounting for tillage equipment and other machinery in 
agricultural energy analysis, 3:40865 (PB—273994) 

Heat recovery from dyehouse effluent. Report No. 3, 3:40880 
(NP—21762) 


Raadgevend Technies Buro Van Heugten B.V., Nijmegen 

(Netherlands) 

Design, economy, and operation of total energy systems, 3:40578 
(AED-Conf—76-407-002) 

RAND Corp., Santa Monica, Calif. (USA) 

Military utility of very large airplanes and alternative fuels, 
3:41027 (P—5994) 

Reliability of service and optimal pricing of electricity, 3:40690 
(P—6017) 

R and D Associates, Marina del Rey, Calif. (USA) 

Evaluation of geothermal energy exploration and resource 
assessment. Final report. Volume I. A review of geothermal 
subsidence modeling, 3:39903 (SAN—1269-1(Vol.1)) 

RCA Labs., Princeton, N.J. (USA) 

Silicon sheet growth by the inverted Stepanov technique. Final 
report, March 22, 1976—May 31, 1977, 3:39467 (DOE/JPL/ 
954465—2) 

Rensselaer Polytechnic Inst., Troy, N.Y. (USA). Dept. of Materials 

Engineering 

Localized corrosion and stress corrosion cracking behavior of 
austenitic stainless steel] weldments containing retained ferrite. 
Annual progress report, June 1, 1977—March 31, 1978, 3:41108 
(COO—2462-4) 

Research Corp. of New England, Wethersfield, Conn. (USA) 

Sampling and modeling of non-point sources at a coal-fired utility. 
Final report Jan 76—May 77, 3:40077 (PB—274369) 

Resource Planning Associates, Inc., Cambridge, Mass. (USA) 

Potential for cogeneration development in six major industries by 
1985, 3:40580 (HCP/M60172—01/2) 

Resource Planning Associates, Inc., Washington, D.C. (USA) 

Institutional applications of solar total energy systems. Third 
quarterly report, 3:39686 (ALO—3786-2) 

RE;SPEC, Inc., id City, S.Dak. (USA) 

Review/workshop meeting on the rock mechanics aspects of 
radioactive waste disposal in geological formations, December 
16—17, 1976. Preprints, 3:39341 (Y/OWI/TM—49) 

Structural analysis of salt cavities formed by solution mining: II. 
Time-dependent behavior of progressively-mined cavities of 
different shapes under arbitrary initial stress fields, 3:41776 (Y/ 
OWI/SUB—77/22303/2) 

Reynolds Electrical and Engineering Co., Inc., Las Vegas, Nev. 

(USA). Environmental Sciences Dept. 

Environmental surveillance report for the Nevada Test Site, July 
1970—June 1976, 3:41484 (NVO—410-39) 

Rochester Univ., N.Y. (USA) 

Development of ferromagnetic spinels for optical isolation at 10.6 
pum. Progress report, December 1, 1977—February 28, 1978, 
3:41085 (COO—4056-6) 

Pathways of DNA repair in yeast, 3:41649 (UR—3490-1333) 

Rochester Univ., N.Y. (USA). Dept. of Mechanical and Aerospace 

Sciences 

Solar magneto-atmospheric waves. Interim report, 3:41791 (AD- 
A—046291) 

Solar magneto-atmospheric waves and penumbral waves. Final 
report Sep 74—30 Sep 76, 3:41790 (AD-A—046276) 
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Rochester Univ., N.Y. (USA). Dept. of Radiation Biology and 
Biophysics 
Electron probe microanalysis and the cellular basis of intestinal 
calcium absorption, 3:41594 (UR—3490-1353) 
X-ray analysis of biological specimens, 3:41553 (UR—3490-1341) 
Rochester Univ., N.Y. (USA). Environmental Health Science Center 
X-ray fluorescence analysis applied to samll samples, 3:41413 
(LBL—6451) 
Rocketdyne, Canoga Park, Calif. (USA) 
Hydrogasifier development for the Hydrane process, 3:38748 
(FE—25 18-18) 


) 


Sandia Labs., Albuquerque, N.Mex. (USA) 

Active devices for high temperature microcircuitry, 3:39895 
(SAND—77-1145) 

Analysis of pulsed neutron uranium logging signals to minimize 
effects of trace neutron absorbers in the rock formation, 3:39249 
(SAND—78-0328) 

Analysis of the engine fragment threat and the crush environment 
for small packages carried on U.S. commercial jet aircraft, 
3:41274 (SAND—78-0244C) 

Civilian applications of particle-beam-initiated inertial confinement 
fusion technology, 3:42041 (SAND—77-0516) 

Conceptual designs of spent-fuel shipping casks for the U.S. 
Breeder Reactor Technology Program, 3:41275 (SAND—78- 
0247C) 

Continuing education annual report, 1977, 3:42081 (SAND—78- 
0162) 

Continuous Kalman updating of an inertial navigation system 
using terrain measurements, 3:41415 (SAND—78-0421C) 

Cost and value of pathogen reduction for land application of 
sludges, 3:40923 (SAND—77-2045C) 

Department of Energy (DOE) transportation system for nuclear 
materials and the role of state law enforcement agencies, 
3:39298 (SAND—78-0150C) 

DOE-sponsored evaluations of interior intrusion detection 
systems, 3:41414 (SAND—77-1505C) 

Electron beam fusion progress report, October 1976—March 1977, 
3:42042 (SAND—77-1414) 

Electrostatic ion beam scanning system, 3:41798 (SAND—78- 
0701) 

Exploratory study of molten core material/concrete interactions, 
July 1975—March 1977, 3:40440 (SAND—77-2042) 

Flexible system having two selectable ratios for use with 
Josephson voltage devices with 2 selectable ratios, 3:41258 
(SAND—77-2121C) 

GTU-37B B77 timer support dynamic load test, test No. 7545, 
3:41425 (SAND—77-8053) 

High-speed lookup table technique for digital multiplication, 
3:42090 (SAND—77-1866) 

Hybrid computer study of the sensitivity of aircraft dynamics to 
aerodynamic cross-coupling, 3:41812 (SAND—77-1309C) 

Lagrangian finite-difference calculations of an explosion in a 
partially water-filled rigid cylindrical tank, 3:40439 (SAND— 
77-1394) 

Measurements of dimensional and electrical characteristics of 
printed boards made with IPC Multi-Purpose Test Pattern, B- 
25, 3:41334 (SAND—77-1837C) 

Metal deformation modeling: stress relaxation of aluminum, 
3:41066 (SAND—78-0164C) 

Multiple cavity laser holographic system, 3:41240 (SAND—78- 
0496) 

NACHOS: a finite element computer program for incompressible 
flow problems. Part I. Theoretical background, 3:41309 
(SAND—77-1333) 

NOS operating system base for Sandia’s scientific computer 
network, 3:42091 (SAND—78-0132) 

Nuclear material operations manual, 3:39365 (SAND—77-1936) 

Predictions of crack motion for high pressure gas fracturization of 
geologic media, 3:39172 (SAND—78-0564) 

Preliminary report on fire protection research program. Fire 
retardant coatings tests (December 7, 1977—January 31, 1978), 
3:41333 (SAND—78-0518) 


SOCIETA MINERARIA DEL TRASIMENO (ITALY) 


SALOGS digital logic simulator, 3:41335 (SAND—78-0390C) 

Salt motion following nuclear waste disposal, 3:39337 (SAND— 
77-1226C) 

Solar total-energy large-scale experiment at Shenandoah, Georgia, 
3:39687 (SAND—77-2075C) 

Surface cleaning in thin film technology, 3:41031 (SAND—77- 
1716C) 

Techniques for digital data transformation and monitoring, 
3:41424 (SAND—77-1604C) 

Thermal degradation and termination behavior of thick film 
resistors, 3:41148 (SAND—77-1904) 

Uncertainty propagation through computer codes, 3:40441 
(SAND—78-0614C) 

Variable-temperature sample system for ion implantation at -192 to 
+ 500°C, 3:41241 (SAND—78-0520) 

Vibration test of two functional B77 timers (MC3057) test No. 
7578, 3:41426 (SAND—77-8284) 

Sandia Labs., Livermore, Calif. (USA) 

Data acquisition systems applied to printed-wiring-board 
measurements, 3:41336 (SAND—78-8501) 

Effect of microsegregation on the eta solvus temperature and 
forged microstructure of JBK-75, 3:41057 (SAND—77-8289) 

GTU-37B B77 timer support dynamic load test, test No. 7545, 
3:41425 (SAND—77-8053) 

Issues and methodology for the selection of a conceptual design 
for a solar central receiver pilot plant, 3:39685 (SAND—77- 
8763) 

Vibration test of two functional B77 timers (MC3057) test No. 
7578, 3:41426 (SAND—77-8284) 

School of Aerospace Medicine, Brooks AFB, Tex. (USA) 

Organic compounds in turbine combustor exhaust. Progress 
report, December 1974—September 1975, 3:41433 (AD-A— 
045582) 

Science Applications, Inc., Boulder, Colo. (USA). Lab. for Applied 

Plasma Studies 

Theory of EBT electron-rings, 3:41936 (LAPS—39) 

Science Applications, Inc., La Jolla, Calif. (USA) 

Energy efficiency program for kitchen ranges and ovens, 3:40815 
(HCP/M60727—01) 

Science Applications, Inc., Morgantown, W.Va. (USA) 

Eastern Gas Shales Project. Quarterly report, July 1—September 
30, 1977, 3:39141 (MERC/CR—78/1) 

Science Applications, Inc., Palo Alto, Calif. (USA) 

Probabilistic safety analysis. III, 3:40400 (EPRI-NP—749) 

SCS Engineers, Long Beach, Calif. (USA) 

Oil spill: decisions for debris disposal. Volume II. Literature 
review and case study reports. Final report, June 1975—August 
1976, 3:39112 (PB—272953) 

Sensor Technology, Inc., Chatsworth, Calif. (USA) 

Array Automated Assembly Task. Phase 2. Low Cost Silicon 
Solar Array Project. Quarterly technical report No. 1, 
October—December 1977, 3:39476 (DOE/JPL/954865—1) 

Siempelkamp Giesserei K.G., Krefeld (Germany, F.R.) 

Thermal energy storage using Prestressed Cast Iron Vessels 
(PCIV). Final report, 3:40492 (COO—2886-2) 

Skidaway Inst. of Oceanography, Savannah, Ga. (USA) 

Accumulation and turnover of petroleum hydrocarbons in marine 
organisms (Chapter 6), 3:41522 (PB—273407) 

Sloan-Kettering Inst. for Cancer Research, New York (USA) 

Chemical and biological studies on nucleic acids and derivatives. 
Progress report, May 1, 1976—July 31, 1977, 3:41222 (COO— 
2931-2) 

Sloan-Kettering Inst. for Cancer Research, New York (USA). 

Biological Dosimetry Lab. 

Biological and clinical dosimetry. Progress report, 1 October 
1976—30 September 1977, 3:41922 (COO—3522-21) 

Smithsonian Institution, Washington, D.C. (USA). Conservation- 

Analytical Lab. 

Elemental compositions of Spanish and Spanish-colonial majolica 
ceramics and their use in the identification of provenience, 
3:41125 (BNL—23544) 

Societa Italiana Applicazioni Geofisiche, Milan (Italy) 

Biological aspects of heating-up of rivers, 3:41714 (AED-Conf— 
76-308-002) 

Societa Mineraria del Trasimeno (Italy) 

Application of geophysical methods for the identification of 
mineral and thermal layers, 3:39880 (CONF-7305132—1) 





SOLAREX CORP., ROCKVILLE, MD. (USA) 


Solarex Corp., Rockville, Md. (USA) 

Energy requirement for the production of silicon solar arrays. 
Final report, September 21, 1977—December 20, 1977, 3:39472 
(DOE/JPL/954606—4) 

Southampton Univ. (UK) 

Potential for power. A symposium on the prospects for power 
from currently unconventional energy sources, 3:40720 (CONF- 
770155—) 

Southern Co. Services, Inc., Birmingham, Ala. (USA) 

Evaluation of three 20 MW prototype flue gas desulfurization 

processes. Final report, 3:38806 (EPRI-FP—13-SY(Vol.1)) 
Energy Group, Christchurch (New Zealand) 

Hydro energy and irrigation: Rakaia River concept study. Report 
No. 6, 3:39419 (NP—21766/1) 

Hydro energy and irrigation: Rakaia River concept study. Report 
No. 6, 3:39420 (NP—21766/2) 

Hydro energy and irrigation: Rakaia River concept study. Volume 
I and II. Report No. 6, 3:39421 (NP—23164) 

Southern Methodist Univ., Dallas, Tex. (USA) 

Gallium arsenide thin films on tungsten/graphite substrates: Phase 
II. Quarterly project report No. 1, September 1, 1977— 
November 30, 1977, 3:39484 (SAN—1284-1) 

Southern Research Inst., Birmingham, Ala. (USA) 

Environmental control implications of generating electric power 
from coal. 1977 technology status report, 3:38802 (ANL/ 
ECT—3(App.E)) 

Southwest Research Inst., San Antonio, Tex. (USA) 

Heavy duty fuel economy program. Phase II. Evaluation of 
emission control technology approaches. Final report on phase 
2, 3:40948 (PB—273427) 

Spectrolab, Inc., Sylmar, Calif. (USA) 

Array automated assembly: Phase 2. Quarterly report, 3:39475 
(DOE/JPL/954853—1) 

Sperry Research Center, Sudbury, Mass. (USA) 

Feasibility demonstration of the Sperry down-well pumping 
system. Final report, 3:39925 (COO—2838-1) 

Spire Corp., Bedford, Mass. (USA) 

Integral glass encapsulation for solar arrays. Fifth quarterly 

report, 3:39469 (DOE/JPL/954521—4) 
Springborn Labs., Inc., Enfield, Conn. (USA) 

Investigation of test methods, material properties, and processes 
for solar cell encapsulants. Seventh quarterly progress report, 
November 12, 1977—February 12, 1978, 3:39470 (DOE/JPL/ 
954527—5) 

SRI International, Menlo Park, Calif. (USA) 

Evaluation of the Federal Energy Administration (FEA) Vanpool 
Marketing and Implementation Demonstration Program. Final 
report, 3:40600 (HCP/J60438—01) 

Novel duplex vapor-electrochemical method for silicon solar cells. 
Quarterly progress report No. 7, August 1, 1977—-October 31, 
1977, 3:39468 (DOE/JPL/954471—4) 

Preliminary economic evaluation of a process for the production 
of fuel grade ethanol by enzymatic hydrolysis of an agricultural 
waste, 3:39664 (HCP/T3891—1) 

Stanford Linear Accelerator Center, Calif. (USA) 

Lattice field theories: non-perturbative methods of analysis, 
3:41864 (SLAC-PUB—2073) 

Quark spectroscopy and hadron dynamics. Proceedings of summer 
institute on particle physics, 3:41850 (SLAC—204) 

Recent development in diffractive studies, 3:41818 (SLAC-PUB— 
1646) 

Systematic study of K* and K~ charge exchange at 8.36 and 12.8 
GeV/c, 3:41823 (SLAC—202) 

Topics in computational geometry, 3:42092 (SLAC—206) 

When is a particle, 3:41842 (SLAC-PUB—2074) 

Stanford Univ., Calif. (USA) 

New battery materials. Progress report, April 1,—September 30, 
1977, 3:40496 (COO—4506-1) 

Stanford Univ., Calif. (USA). Stanford Electronics Labs. 

Characterization of fly-ash and related metal oxides using Auger 
Electron Spectroscopy. Final report, 3:38789 (EPRI-FP—708) 

State Univ. of New York, Stony Brook (USA). Dept. of Materials 


Cleavage behavior as a function of composition for single crystals 
of the Mo—Nb system, 3:41063 (COO—3476-15) 


Stichting rzoek Centrum Nederland, Petten 
Transient tube burst tests on fast reactor fuel cladding, 3:40189 
(ECN—21) 
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Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Kernenergetik und 


Conception of a model for the description of the rewetting phase 
of reactor fuel pins following a loss-of-coolant accident, 3:40411 
(IKE—2-37) 

Syracuse Research Corp., N.Y. (USA) 

Energy recovery from Monroe County’s solid waste: the 
complexities of being an innovator among local government, 
3:40617 (SRC-TR—77-595-2) 

Onondaga County steam station: a flawed attempt at adopting 
resource recovery, 3:40551 (SRC-TR—77-595-1) 

Syracuse street lighting: defensive decision-making by a city faced 
with escalating energy costs, 3:40919 (SRC-TR—77-595-4) 

Systems Control, Inc., Palo Alto, Calif. (USA) 

On-line power plant alarm and disturbance analysis system. 

Interim report, 3:40399 (EPRI-NP—613) 


T 


Tallinskij Politekhnicheskij Inst. (USSR) 

Ash deposits, high-temperature corrosion and heating-surface 
erosion in steam generators fired with oil shales, 3:39196 (AED- 
Conf—77-195-009) 

Technische Hochschule Aachen (Germany, F.R.) 

Siliconcarbide as a protective coat on grafitic materials for the 
HTR. Mechanism and kinetic of corrosion - preparation of SiC- 
coatings, 3:41153 (Juel—1422) 

Winning fresh water from the sea. Present state and development 
trends, 3:41233 (AED-Conf—76-528-002) 

Technische Hogeschool Eindhoven (Netherlands) 

Solar house of the Eindhoven University of Technology, 3:39710 
(NP—23100) 

Technische Univ. Berlin (Germany, F.R.). Fachbereich Elektrotechnik 

Examination of important supply network planning parameters in 
equal three-phase ac high-voltage interconnected networks with 
regard to high future load requirements, 3:40102 (NP—22836) 

echnische Univ. Berlin (Germany, F.R.). Fachbereich 

Werksto! 

Load distribution optimization at power plants. Analysis and 
presentation of the production planning problem and 
proposition of a method of solution, 3:39984 (NP—23098) 

Technische Univ. Muenchen, Garching (Germany, F.R.). Lab. fuer 

Reaktorregelung und Anlagensicherung 

Information system to obtain reliability data for power plant 
components, 3:40470 (NUREG-tr—0005) 

Technische Univ. Muenchen (Germany, F.R.). Inst. fuer 

Energietechnik 


Superconduction in limiting-power synchronous generators. State, 
lines of development, problems, 3:41256 (AED-Conf—76-399- 
001) 

Teledyne Brown Engineering, Huntsville, Ala. (USA). Systems Div. 

Final design report for application of solar energy to industrial 
drying of soybeans, 3:39782 (ORO—5122-1) 

Tennessee Univ., Knoxville (USA) 

How to put together a vanpool, 3:40849 (NP—22775) 

Tennessee Univ., Knoxville (USA). Dept. of Chemical, Metallurgical 
and Polymer Engineering 

Application of adiabatic calorimetry to metal systems. Progress 
report, 1976—1977, 3:41088 (ORO—3291-21) 

Studies of microstructure-property relationships in austenitic 
stainless steels. Final report, 3:41056 (ORO—4044-7) 

Tennessee Univ., Oak Ridge (USA). School of Biomedical Sciences 

Arom enzyme conjugate of neurospora: multiple proteases and 

subunit artifacts, 3:41551 (CONF-780433—1) 
Tennessee Valley Authority, Knoxville (USA) 

Tennessee Valley Authority annual report, 1977, 3:40689 (NP— 
23232) 

Texas Instruments, Inc., Dallas (USA) 

Automated Array Assembly Task, Phase I. Final report. Texas 
Instrument report No. 03-77-44, 3:39465 (DOE/JPL/954405— 
7) 

Large area Czochralski silicon. Final report, 3:39482 (ERDA/ 
JPL/954475—77/4) 

Texas Univ., Austin (USA). Bureau of Economic Geology 

Fault control of subsidence, Houston-Galveston area, Texas, 

3:41752 (NP—23160) 
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Geothermal resources Frio Formation, South Texas, 3:39894 
(NP—23157) 
Reclamation at Big Brown Steam Electric Station near Fairfield, 
Texas: geologic and hydrologic setting, 3:38824 (NP—23152) 
Texas Univ., Austin (USA). Center for Particle Theory 
Approach to measurement to quantum mechanics, 3:41930 
(ORO—3992-320) 
Cosmological implications of massive, unstable neutrinos (new and 
improved), 3:41847 (ORO—3992-318) 
Interaction between classical and quantum systems, 3:41929 
(ORO—3992-319) 
Texas Univ., Houston (USA) 
Texas energy: flows, forecasts, and policy implications, 3:40636 
(NP—22996) 
Thermo Electron Corp., Waltham, Mass. (USA) 
Case study applications of venture analysis. Seventh monthly 
report, December 1977—March 1978, 3:40591 (TID—28387) 
Toronto Univ., Ontario (Canada). Faculty of Applied Science and 


g 
Engineering applications of solid mechanics, 3:41352 (CONF- 
7606118—P2) 
Engineering applications of solid mechanics, 3:40939 (CONF- 
7606118—P1) 
Toxicology Information Response Center, Oak Ridge, Tenn. (USA) 
Asbestos: a perspective. I. An overview. II. An annotated 
literature collection, 1960—1974. III. A literature compilation, 
1974—1977, 3:41733 (ORNL/TIRC—77/5) 
Trident Engineering Associates, Inc., Annapolis, Md. (USA) 
Application of solar energy to continuous belt dehydration. Final 
report. Phase I, 3:39781 (ORO—5119-1) 
TRW Systems and Energy, Redondo Beach, Calif. (USA) 
Ocean thermal energy conversion: test facilities study. Volume 2. 
Test facility requirements, energy utilization, and integrated test 
program. Final report, 3:39694 (TID—27815/2) 


U 


UKAEA, Harwell. Atomic Energy Research Establishment 

U.K. nuclear data progress report, April 1976—December 1976, 

3:41869 (UK NDC—(76)-P86) 
UKAEA Reactor Group, Springfields 

Interpretation of elevated temperature fatigue data, 3:40299 
(TRG-Report—2860(S)) 

UKAEA Safety and Reliability Directorate, Culcheth 

MONK: a general purpose Monte Carlo neutronics program, 
3:41268 (SRD-R—86) 

UKAEA, Springfields. Nuclear Power Development Labs. 

Comparison of the application of plate and beam theories to the 
elastic dilation and interaction of PFR sub-assembly wrappers, 
3:40219 (ND-R—9S)) 

— Carbide Corp., Oak Ridge, Tenn. (USA). Computer Sciences 
iv. 

Evolution of an FR-80 generated movie of opposed jet fluid flow, 
3:41308 (K/CSD/INF—78/15) 

Union Carbide Corp., Oak Ridge, Tenn. (USA). Office of Waste 

Isolation 

Geological investigation of shaft mine in Devonian limestone in 
Kansas City, Missouri and other potentially dry excavated 
subsurface space in part of the Forest City Basin, 3:41753 (Y/ 
OWI/SUB—7219/1) 

National Waste Terminal Storage Program. Progress report, May 
1977, 3:39340 (Y/OWI/TM—45/8) 

Testimony of C.D. Zerby at hearing to show cause re testing 
operations for radioactive waste disposal, Baton Rouge, 
Louisiana, February 23, 1978, 3:39306 (Y/OWI/TM—S1) 

United Nuclear Industries, Inc., Richland, Wash. (USA) 

Application of the power piping code and boiler and pressure 
vessel codes to N Reactor Plant, 3:40380 (UNI—719) 

Dose rates from exposed Mark IV fuel, 3:40381 (UNI—1043) 

Project CAI-816: 105-N design criteria, basic reactor building 
requirements, 3:40377 (HW—57031) 

Radiological impacts of proposed liquid effluent reduction 
alternatives at N Reactor, 3:40344 (UNI—418) 
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:41 
Size discrimination and chemical composition of ambient airborne 
sulfate particles by diffusion sampling, 3:41471 
AEROSOLS/DEPOSITION 
Parameterization of aerosol fluxes to the Great Lakes, 3:41467 
AEROSOLS/EXPOSURE CHAMBERS 
Characterization of a monodispersed aerosol exposure system for 
beagle dogs, 3:41216 (PNL-3500(Pt. 1)) 
AEROSOLS TH HAZARDS 
Environmental research program (Environmental health hazards 
in California), 3:41440 (LBL-5982) 
AEROSOLS/MONITORING 
=~ * on of aerosol composition in the Great Lakes Basin, 
:41 
AEROSOLS/PHOTOCHEMICAL REACTIONS 
Photodecomposition of lead bromochloride, 3:41447 (LBL-6819) 
AEROSOLS/PROPELLANTS 
Chemical technology and economics in environmental 
perspectives. Investigation of alternatives for selected aerosol 
= opellants and related applications of chlorofluorocarbons. 
inal report, 3:41430 (PB-273202) 
AEROSOLS/SAMPLING 
ESCA and x-ray fluorescence analyses of DaVinci II and III 
wre iculate a les (St. Louis urban plume during summer), 
41450 (LBL-68 819) 
Size discrimination and chemical composition of ambient airborne 
sulfate particles by diffusion sampling, 3:41471 
AEROSOLS/SEASONAL VARIATIONS 
— of winter air pollution episodes, 3:41449 (LBL- 
AFRICA 
See also SOUTH AFRICA 
AFRICA/CONTINENTAL SHELF 
Structure and oil-gas potential in the subground continental 
margins ee oe by West Africa and Eastern Asia), 3:39036 
AFRICA/ENERG URCES 
Solar energy applications for the arid areas, 3:39700 
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AFRICA/NATURAL GAS DEPOSITS 
Structure and oil-gas potential in the subground continental 
margins (exemplified by West Africa and Eastern Asia), 3:39036 
AFRICA/PETROLEUM DEPOSITS 
Structure and oil-gas potential in the subground continen 
margins (exemplified by West Africa and Eastern ren 3:39036 
AFRICA/SOLAR ENERGY 
Solar energy applications for the arid areas, 3:39700 
/ DESIGN 
Exhaust gas afterburner for internal combustion engines (Patent), 
3:41006 
Exhaust gas reburning system (Patent), 3:41021 
Manifold reactor (Patent), 3:41018 
Manifold type thermal reactor (Patent), 3:41020 
Reactor to be installed in the exhaust line of an internal 
combustion engine (Patent), 3:41005 
AFTERBURNERS/SUPPORTS 
Arrangement for supporting a thermal reactor to an engine proper 
(Patent), 3:41019 
AFTERBURNERS/THERMAL SHIELDS 
Shielding arrangement for exhaust purifier (Patent), 3:41002 
AFTER-HEAT REMOVAL/POWER SUPPLIES 
LMFBR fuel analysis. Task C: Reliability aspects of LMFBRs. 
Final report, October 1, 1976-September 30, 1977, 3:40220 
(NUREG/CR-0013) 
AFTERSHOCKS/GROUND MOTION 
Strong-motion observation of water-induced earthquakes at 
Hsinf ee reservoir in China, 3:41764 
AFTERSHOCKS/MECHANICAL VIBRATIONS 
Strong-motion observation of water-induced earthquakes at 
Hsinfengkiang reservoir in China, 3:41764 
AGGLUTINATION 
See ANTIGEN-ANTIBODY REACTIONS 
AGR TYPE REACTORS 
See also DUNGENESS-B REACTOR 
HARTLEPOOL REACTOR 
HEYSHAM-A REACTOR 
HEYSHAM-B REACTOR 
HINKLEY POINT-B REACTOR 
HUNTERSTON-B REACTOR 
AGR TYPE REACTORS/COMPARATIVE EVALUATIONS 
Choice of thermal reactor systems: a report, 3:40115 
AGR TYPE REACTORS/FUEL ASSEMBLIES 
Fuel for CAGR stations, 3:40167 
AGR TYPE REACTORS/PRESSURE VESSELS 
ee alae cea and commissioning of the AGR insulation, 
AGR TYPE REACT! peat eng pe 
Background to the AGR desi 
AGR TYPE REACTORS/ 
ee ‘once through’ steam generators at Hartlepool, 
AGRICULTURAL WASTES 
See also BAGASSE 
AGRICULTURAL WASTES/ENZYMATIC HYDROLYSIS 
Preliminary economic evaluation of a process for the production 
of fuel = ethanol by enzymatic hydrolysis of an agricultural 
waste, 3:39664 (HCP/T3891-1) 
AGRICULTURAL WASTES/GASIFICATION 
Producer gas from agricultural wastes: its production and 
utilization in a converted oil-fired boiler, 3:39404 
AGRICULTURE/ENERGY ANALYSIS 
Accounting for tillage equipment and other machinery in 
agricultural energy analysis, 3:40865 (PB-273994) 
AGRICULTURE/ENERGY CONSERVATION 
Energy and agriculture, 3:40854 (LBL-5236) 
Evaluating alternative energy technologies in agriculture, 3:40860 
(PB-273895) 
AGRICULTURE/ENERGY CONSUMPTION 
Energy and agriculture, 3:40854 (LBL-5236) 
AGRICULTURE/INFORMATION NEEDS 
oh ry Cooperative Extension Service, 3:39780 (CONF- 
AGRICULTURE/SOLAR PROCESS HEAT 
Environmental Development Plan (EDP). Solar agricultural and 
po industrial process heat, 1977, 3:39460 (DOE/EDP-0002) 
See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/HEAT TRANSFER 
Ignition of in situ oil-shale retorts with hot inert gas, 3:39174 
(UCRL-80594 
AIR/IONIZATION 
Modifications of air ionisation in working rooms, 3:41465 
AIR/RADIATION MONITORING 
Atmospheric tritium. Progress report, 1 July 1977-30 June 1978, 
3:41487 (UM-RSMAS-78001) 
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AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/WASTE HEAT UTILIZATION 
Design, development, and demonstration of a promising integrated 
appliance. Phase I: design. Final report, 3:40825 (SAN-1209-1) 
AIR CONDITIONING 
See also ANNUAL CYCLE ENERGY SYSTEM 
SOLAR AIR CONDITIONING 
AIR CONDITIONING/POWER DEMAND 
Electric load leveling by chilled water storage, 3:40776 (LBL- 
5236) 
AIR CONDITIONING/TEMPERATURE CONTROL 
Energy saving through the correct regulation of heating, 
ventilation and air-conditioning units. Pt. 2, 3:40814 
AIR CONDITIONING/THERMAL ENERGY STORAGE 
EQUIPMENT 
Electric load leveling by chilled water storage, 3:40776 (LBL- 
5236) 
AIR FILTERS/COMPARATIVE EVALUATIONS 
Environmental control implications of generating electric power 
from coal. 1977 technology status report (300 references), 
3:38802 (ANL/ECT-3(App.E)) 
AIR FILTERS/DESIGN 
New look at the economic disposal of contaminated aerosol filters, 
3:39325 
Single- or multi-chamber filter for cleaning gases containing dust 
(Patent), 3:41375 
System for filtering stack gases (Patent), 3:40902 
AIR FILTERS/FAILURES 
Investigation of HEPA filters subjected to tornado pressure 
pulses. Initial structural testing, 3:41265 (LA-7202-MS) 
AIR FILTERS/PERFORMANCE 
Aerosol problem in nuclear installations, 3:40320 
Experience with HEPA filters at United States nuclear 
installations, 3:40248 
Filtration theory, 3:40306 
High efficiency filtration of liquid-metal-generated aerosols 
(LMFBR), 3:40233 
Improving the cost-effectiveness of HEPA filters via 
dielectrophoretic prefilters, 3:40329 
Sand filters as high efficiency aerosol filters in nuclear plants 
(LMFBR), 3:40232 
AIR FILTERS/PERFORMANCE TESTING 
Automatic particle counter for testing filter penetration by low 
concentration DOP aerosols, 3:40316 
Automatized filter testing with a particle-counter, 3:40313 
Choice and use of air cleaning systems in nuclear installations, 
3:40323 
Consideration of the changes in efficiency of absolute filters under 
various conditions of contaminant loading, 3:40315 
Contribution to the improvement of the sodium chloride air filter 
test method, 3:40305 
Experience at KEMA with testing high efficiency aerosol 
filtration systems, 3:40325 
Experience of large scale utilisation of ‘class S’ aerosol filters, 
:40327 


Experiments on high efficiency aerosol filtration, 3:40319 

Experimental determination of the retention of submicron particles 
in fibrous materials, 3:40326 

Filter testing by the manufacturer and in the laboratory, 3:40310 

HEPA-filter testing by single optical intra-cavity laser particle 
counter, 3:40317 

In-situ and laboratory testing of HEPA filters in Italy, 3:40250 

In-situ high efficiency filter testing at AEE Winfrith, 3:40312 

In situ measurement of filter efficiency in the nuclear industry, 
using the sodium fluoresceinate (uranine) aerosol method, 
AFNOR NFX 44 011 standard, 3:40308 

In-situ testing of HEPA filters by the DOP test method, 3:40311 

In-situ testing of HEPA filters in the nuclear Karlsruhe filter 
system, 3:40321 

In-situ testing of high efficiency particulate filters in the CEGB 
south eastern region nuclear power stations, 3:40322 

In situ testing of large aerosol filters. Operating experience and 
extension of the application of the test method to include 
simulated LWR nuclear accident conditions, 3:40152 

Measurement in the laboratory and in the factory of the efficiency 
of the filter elements and filter paper by the sodium 
fluoresceinate uranine method. AFNOR NFX 44 011 standard, 
3:40309 

Methods of installing and testing absolute filters in the nuclear 
industry, 3:40314 

Sodium chloride aerosol test for high efficiency air filter 
installations, 3:40307 

Testing of high efficiency particulate air filters according to the 
German standard DIN 24 184, 3:40324 


AIR POLLUTION CONTROL/POLLUTION 


AIR FILTERS/SAFETY STANDARDS 
Experience with HEPA filters at United States nuclear 
installations, 3:40248 
States and tendencies of German standards in the field of nuclear 
filter technology, 3:40249 
AIR FILTERS/SPECIFICATIONS 
Absolute air filtering equipment in the nuclear industry. Design - 
Safety - Experience, 3:40318 
Extension of the maintenance cycle of HEPA filters by 
optimization of the technical characteristics of filters and their 
construction, 3:40289 
New electrostatic precipitator for HEPA prefilter use in the 
nuclear industries, 3:40328 
AIR FILTERS/TECHNOLOGY ASSESSMENT 
Emissions control R and D for coal-fired power plants, 3:38812 
AIR FILTERS/TEST FACILITIES 
Automatized filter testing with a particle-counter, 3:40313 
AIR POLLUTION 
Study of the environmental cycling of mercury, 3:41473 
AIR POLLUTION/AEROSOLS 
Hourly variation of aerosol composition in the Great Lakes Basin, 
3:41468 
AIR POLLUTION/DAILY VARIATIONS 
Hourly variation of aerosol composition in the Great Lakes Basin, 
3:41468 
AIR POLLUTION/DATA COMPILATION 
Information and technology transfer program for the National 
Science Foundation, 3:41457 (PB-274259) 
AIR POLLUTION/DOSE LIMITS 
Atmospheric transport of radionuclides, 3:41434 (CONF-770901-) 
AIR POLLUTION/ENVIRONMENTAL EFFECTS 
Term ‘environmentally damaging effects’ in the sense of the 
Federal Act on the Protection against Nuisances, 3:41492 
AIR POLLUTION/HEALTH HAZARDS 
Information and technology transfer program for the National 
Science Foundation, 3:41457 (PB-274259) 
AIR POLLUTION/IONS 
Modifications of air ionisation in working rooms, 3:41465 
AIR POLLUTION/MATHEMATICAL MODELS 
Atmospheric transport of radionuclides, 3:41434 (CONF-770901-) 
Mathematical modeling of particulate thermal coagulation and 
transport downstream of an urban area source, 3:41472 
AIR POLLUTION/MONITORING 
Measurement and the law: monitoring for compliance with the 
Clean Air Amendments of 1970, 3:41491 
AIR POLLUTION/RECOMMENDATIONS 
Atmospheric transport of radionuclides, 3:41434 (CONF-770901-) 
AIR POLLUTION/RESEARCH PROGRAMS 
MAP3S: studying the transport, transformation, and fate of 
atmospheric energy-related pollutants, 3:41436 (DOE/EV- 
0008/1) 
AIR POLLUTION/SAMPLING 
Air quality and center city residential development. 
(Environmental pollutants and the urban economy), 3:41451 
(PB-273015) 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume I. Final report, 3:41453 (PB-273177) 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume II. Final report, 3:41454 (PB-273178) 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume III. Final report, 3:41455 (PB-273179) 
AIR POLLUTION/SULFATES 
Size discrimination and chemical composition of ambient airborne 
sulfate particles by diffusion sampling, 3:41471 
AIR POLLUTION/SULFUR DIOXIDE 
Common practice of emission monitoring for all federal lands. 
Here: applicability of measuring instruments for continuous 
emission monitoring, 3:41463 
AIR POLLUTION ABATEMENT 
Chemical technology and economics in environmental 
perspectives. Investigation of alternatives for selected aerosol 
propellants and related applications of chlorofluorocarbons. 
Final report, 3:41430 (PB-273202) 
AIR POLLUTION ABATEMENT/COST BENEFIT ANALYSIS 
Sulfur control in coal-fired power plants: a probabalistic approach 
to policy analysis, 3:38803 (BNL-23580) 
AIR POLLUTION CONTROL/COST BENEFIT ANALYSIS 
Environmental quality and the extractive industries: the sulfate 
issue, 3:41717 
AIR POLLUTION CONTROL/FINANCING 
Method of accounting for expenditure towards environmental 
protection when optimizing thermal energy plants, 3:40086 
AIR POLLUTION CONTROL/POLLUTION REGULATIONS 
Environmental control implications of generating electric power 
from coal. 1977 technology status report (300 references), 
3:38802 (ANL/ECT-3(App.E)) 





AIR POLLUTION CONTROL/TECHNOLOGY 


AIR POLLUTION CONTROL/TECHNOLOGY ASSESSMENT 
Emissions control R and D for coal-fired power plants, 3:38812 
AIR POLLUTION MONITORS/AUTOMATION 
Automatic electrochemical ambient air monitor for chloride and 
chlorine (Patent), 3:41478 
AIR POLLUTION MONITORS/COMPARATIVE 
EVALUATIONS 
Measurements of fly dust at working places of coking plants with 
two-stage DP 50 and BAT I instruments, 3:41466 
AIR POLLUTION MONITORS/DESIGN 
Instrument for the detection and mass measurement of aerosols in 
an atmosphere (Patent), 3:41470 
Instrumentation development program, 3:41439 (LBL-5982) 
AIR POLLUTION MONITORS/OXYGEN METERS 
Measuring probe for determining the oxygen content in waste 
gases, chiefly from combustion engines (Patent), 3:41009 
AIR POLLUTION MONITORS/PERFORMANCE 
Improving the performance of filament methanometers, 3:39020 
AIR POLLUTION MONITORS/PERFORMANCE TESTIN 
Instrumentation development program, 3:41439 (LBL-5982) 
AIR QUALITY/LEGAL ASPECTS 
Clean Air Act standards and requirements, 3:38816 (CONF- 
770136-) 
AIR QUALITY/STANDARDS 
Measurement and the law: monitoring for compliance with the 
Clean Air Amendments of 1970, 3:41491 
AIRCRAFT/COMPARATIVE EVALUATIONS 
Innovative aircraft design study. Task II. Nuclear aircraft 
concepts. Final report, 24 June 1976-15 April 1977, 3:40383 
(AD-B-017795) 
AIRCRAFT/DESIGN 
Innovative aircraft design study. Task II. Nuclear aircraft 
ts. Final report, 24 June 1976-15 April 1977, 3:40383 
(AD-B-017795) 
AIRCRAFT/EXHAUST GASES 
Organic compounds in turbine combustor exhaust. Progress 
report, December 1974-September 1975, 3:41433 (AD-A- 
045582) 
AIRCRAFT/GAS TURBINES 
Aero engines climb toward better fuel efficiency, 3:40963 
Air Force opportunities for ceramic utilization, 3:40956 (CONF- 
770110-) 
Design and performance of high temperature turbines in turbofan 
engines, 3:40964 
AIRCRAFT/INTERNAL COMBUSTION ENGINES 
Engines for small propeller-driven RPVs. Report of Sub-Group A 
of AGARD Working Group on propulsion and power supplies 
for unmanned vehicles, 3:40943 (AGARD-AR-101(Vol.1)) 
AIRCRAFT/MOTION 
— computer study of the sensitivity of aircraft dynamics to 
aerodynamic cross-coupling, 3:41812 (SAND-77-1309C) 
AIRCRAFT/SYNTHETIC FUELS 
Military utility of very large airplanes and alternative fuels, 
3:41027 (P-5994) 
AIRCRAFT FUELS 
See AVIATION FUELS 
AIRCRAFT PROPULSION REACTORS/COST 
Innovative aircraft design study. Task II. Nuclear aircraft 
concepts. Final report, 24 June 1976-15 April 1977, 3:40383 
(AD-B-017795) 
ALABAMA/COAL DEPOSITS 
Frontier areas and exploration techniques. Frontier lignite 
exploration in the South-Central United States, 3:38842 
Trend areas and ee ores techniques. Occurrence and 
characteristics of Midway and Wilcox lignites in Mississippi and 
Alabama, 3:38843 
ALABAMA/RESOURCE POTENTIAL 
Frontier areas and exploration techniques. Frontier lignite 
exploration in the South-Central United States, 3:38842 
Frontier areas and exploration techniques. Frontier uranium 
exploration in the South-Central United States, 3:39260 
ALABAMA/URANIUM DEPOSITS 
Frontier areas and exploration techniques. Frontier uranium 
exploration in the South-Central United States, 3:39260 
Uranium in Devonian shales, 3:39212 (GJBX-12(78)) 


IEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS 
On-line power plant alarm and disturbance analysis system. 
Interim report, 3:40399 (EPRI-NP-613) 
— SYSTEMS/DATA PROCESSING 
High-speed lookup table technique for digital multiplication, 
3:42090 (SAND-77-1866) 
ALASKA GAS PIPELINE/ENVIRONMENTAL IMPACTS 
Report to the president on environmental impacts of pro 
Alaska gas transportation corridors, 3:39153 (PB.213737) 
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ALASKA OIL PIPELINE/CONSTRUCTION 
Trans-Alaska oil pipeline: information on construction, technical, 
and environmental matters through Spring 1977, 3:39129 
(EMD-77-44) 
ALASKA OIL PIPELINE/ENVIRONMENTAL EFFECTS 
Trans-Alaska oil pipeline: information on construction, technical, 
and environmental matters through Spring 1977, 3:39129 
(EMD-77-44) 
ALBERTA/OIL SAND DEPOSITS 
Chemistry for tar sands development, 3:39170 
ALBERTA/OIL SANDS 
Alberta oil sands: Canada’s energy challenge, 3:39167 
ALBERTA/OIL SHALES 
Oil shale recovery poses energy supply questions, 3:40675 
ALBITE/FORMATION FREE ENTHALPY 


Enthalpies of anew of low albite (NaAISisOs), gibbsite 
(Al(OH)s), and NaAlO:; revised values for AH/sub f 298/° and 
AG/sub f 298/° of some aluminosilicate minerals, 3:39949 

ALCATOR DEVICE/IMPURITIES 

Extreme ultraviolet and soft x-ray diagnostics of high-temperature 
plasmas. Annual progress report, June 1, 1977-May 31, 1978, 
3:41957 (COO-2711-4) 

ALCATOR DEVICE/ULTRAVIOLET SPECTRA 
Extreme ultraviolet and soft x-ray diagnostics of high-temperature 
plasmas. Annual progress report, June 1, 1977-May 31, 1978, 
5. 41957 (COO-2711-4) 
ALCATOR DEVICE/X-RAY SPECTRA 
Extreme ultraviolet and soft x-ray diagnostics of high-temperature 
plasmas. Annual progress report, June 1, 1977-May 31, 1978, 
5. 41957 (COO-271 1-4) 
ALCOHOLS 
See also BUTANOLS 
ETHANOL 
GLYCEROL 
GLYCOLS 
METHANOL 
ALCOHOLS/RESEARCH PROGRAMS 

Department of Energy position paper on alcohol fuels, 3:39408 

(DOE/US-0001/1) 
ALCOHOLS/USES 

Flame propagation, autoignition and combustion in alcohol- 
petroleum-air mixtures and other alternative fuels. Quarterly 
progress report No. 1, August 1, 1977-October 31, 1977, 3:41023 
(COO-4486-1) 

ALDEHYDES 
See also ACETALDEHYDE 
FORMALDEHYDE 
E 


GLUCOS 
ALDEHYDES/CHEMICAL REACTION KINETICS 
Kinetics of hydrogen-oxygen and hydrocarbon-oxygen reactions. 
Final report 1 Oct 72-31 Mar 77, 3:41230 (AD-A-046595) 
ALEUTIAN ISLANDS 
See also AMCHITKA ISLAND AREA 
ALEUTIAN ISLANDS/GEOLOGIC MODELS 
Subduction of the Kula Ridge at the Aleutian Trench, 3:41754 
ALFALFA/INJURIES 
Air pollution effects on food quality. Annual progress report No. 
1 (Ozone effects on alfalfa leaves and potato tubers), 3:41723 
(TID-28405) 
ALFVEN WAVES 
Theory of magnetohydrodynamic wave damping in a plasma of 
finite pressure, 3:41998 
AE 


See also DIATOMS 
PHYTOPLANKTON 
ALGAE/POLLUTION 
Accumulation and turnover of petroleum hydrocarbons in marine 

organisms (Chapter 6), 3:41522 (PB-273407) 

ALGAE/STRUCTURAL CHEMICAL ANALYSIS 

Recent advances in the study of potential kerogen precursors from 
recently-deposited algal-mats, 3:39195 
LGORITHMS 


Improved numerical dissipation for time integration algorithms in 
structural dynamics, 3:41761 
ALKALI METAL COMPOUNDS/LUMINESCENCE 
Luminescent decay and spectra of impurity-activated alkali halides 
under high pressure (Doped with Cu*, Ag’, In*, or Tl*), 
3:41168 (COO-1198-1191) 
ALKALINE PHOSPHATASE/METABOLISM 
Identification of osteosarcome cells in culture using alkaline 
phosphatase, 3:41579 (ANL-77-65(Pt.2)) 
ALKALINE PHOSPHATASE/QUANTITATIVE CHEMICAL 
ANALYSIS 
Identification of osteosarcome cells in culture using alkaline 
phosphatase, 3:41579 (ANL-77-65(Pt.2)) 
LKANES 


See also DODECANE 
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ETHANE 
METHANE 
PENTANE 
PROPANE 
ALKANES/DENSITY 
Thermodynamic properties of natural gas, petroleum gas and 
related mixture. Pt. 1. Mixed fluid densities, 3:39158 
ALKANES/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of natural gas, petroleum gas and 
related mixture. Pt. 1. Mixed fluid densities, 3:39158 
ALKYLATING AGENTS/BIOLOGICAL EFFECTS 
Repair of DNA damaged by alkylating carcinogens is defective in 
xeroderma pigmentosum-derived fibroblasts, 3:41719 
ALLOYS/ELASTICITY 
High temperature, noncontact material testing, 3:41090 (UCRL- 
0438) 


ALLOYS/SHAPE MEMORY EFFECT 

Determination of the recovery stresses developed by shape 

memory alloys, 3:41055 (LBL-6884) 
ALLOYS/THERMODYNAMIC PROPERTIES 

Compendium of shock wave data. Section C. Organic compounds 
excluding hydrocarbons. Section D. Mixtures. Section E. 
Mixtures and solutions without chemical characterization. 
Compendium index, 3:41155 (UCRL-50108(Vol.3)) 

ALLOYS/ULTRASONIC TESTING 

High temperature, noncontact material testing, 3:41090 (UCRL- 
80438) 

ALLOY-TZM/PHYSICAL RADIATION EFFECTS 

Sputtering and surface damage of TFTR protective plate materials 
(Mo, TZM, graphite) by energetic D* ion irradiation. Final 
report for Princeton Plasma Physics Laboratory, 3:41113 
(ANL/FPP/TM-105) 

ALPHA DETECTION/DIELECTRIC TRACK DETECTORS 

Radon and thoron dosimetry by plastic solid state nuclear track 
detectors, 3:41402 

ALPHA PARTICLES/AERIAL MONITORING 

Advances in alpha air monitoring instrumentation (7°*Pu, *°°Pu, 
241 Am), 3:41481 (LA-UR-78-1150) 

ALPHA PARTICLES/BIOLOGICAL RADIATION EFFECTS 

Radiological and Environmental Research Division annual report, 
July 1976-June 1977, 3:41664 (ANL-77-65(Pt.2)) 

Theory of the induction of bone cancer by radiation. II. A possible 
low-lying linear component in the induction of (bone) cancer by 
alpha radiation, 3:41670 (ANL-77-65(Pt.2)) 

ALPHA PARTICLES/DOSE-RESPONSE RELATIONSHIPS 

Theory of the induction of bone cancer by radiation. II. A possible 
low-lying linear component in the induction of (bone) cancer by 
alpha radiation, 3:41670 (ANL-77-65(Pt.2)) 

ALPHA REACTIONS/STRIPPING 

Detection of the new isotopes, 12.3-minute **Cf and 43-minute 
258M, 3:41903 (LA-UR-77-2901) 

ALPHA SOURCES/COUNTING TECHNIQUES 

Alpha counting chamber for use with surface barrier detectors, 
3:41398 (ANL-77-65(Pt.2)) 

ALUMINATES/IONIC CONDUCTIVITY 

New battery materials. Progress report, April 1,-September 30, 

1977, 3:40496 (COO-4506-1) 
ALUMINIUM/ABSORPTION SPECTROSCOPY 

Quality engineering and control semiannual progress report, May- 

October 1977, 3:41184 (RFP-2699) 
ALUMINIUM/CORROSION 

Aluminium corrosion studies. II. Corrosion rates in water, 3:41109 

Study of corrosion and its control in aluminum solar collectors. 
Quarterly progress report, June 1, 1977-August 31, 1977, 
3:39808 (COO-2934-5) 

ALUMINIUM/CORROSION PROTECTION 

Zinc-rich coatings for aluminum in seawater. Technical note, 

3:41106 (AD-915753) 
ALUMINIUM/EMISSION SPECTRA 

Simplification of spectra by electro-optic gating of the radiant 

emission from laser-produced plasmas, 3:41967 
ALUMINIUM/ENTHALPY 
Measurements of the vacancy formation enthalpy in aluminum 
using positron annihilation spectroscopy, 3:41091 
ALUMINIUM/MARKET 
Joint aluminum-copper forecasting and simulation model, 3:40533 
ALUMINIUM/MATERIALS RECOVERY 

Recovery of aluminum from shredded municipal and automotive 

wastes, 3:40934 
ALUMINIUM/PHOTON TRANSPORT 

Cross section probability tables in multi-group transport 

calculations, 3:41916 (UCRL-80655) 
ALUMINIUM/PRODUCTION 

Ocean thermal energy conversion: test facilities study. Volume 2. 
Test facility requirements, energy utilization, and integrated test 
program: Final report, 3:39694 (TID-27815/2) 


ALUMINIUM OXIDES/FORMATION FREE ENTHALPY 


ALUMINIUM/PURIFICATION 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Second quarterly progress report, December 1, 1977-February 
28, 1978, 3:41037 (TID-28386) 
ALUMINIUM/SPECTRALLY SELECTIVE SURFACES 
Alcoa 655 selective surface for aluminum, 3:39836 
Selective coatings for aluminium and steel absorbers, 3:39830 
ALUMINIUM/STRESS RELAXATION 
Metal deformation modeling: stress relaxation of aluminum, 
3:41066 (SAND-78-0164C) 
ALUMINIUM/SUPPLY AND DEMAND 
Competition in the nonferrous metal markets, 3:40559 
ALUMINIUM/SURFACE TREATMENTS 
Alcoa 655 selective surface for aluminum, 3:39836 
ALUMINIUM/TRADE 
Policy implications of factors affecting international trade in the 
copper and aluminum industries, 3:40535 
ALUMINIUM/VACANCIES 
Measurements of the vacancy formation enthalpy in aluminum 
using positron annihilation spectroscopy, 3:41091 
ALUMINIUM 27/E2-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
ALUMINIUM 27/ENERGY LEVELS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
ALUMINIUM 27/M1-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
ALUMINIUM 27 TARGET/PION MINUS REACTIONS 
Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c, 3:41831 
ALUMINIUM 27 TARGET/PROTON REACTIONS 
Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c, 3:41831 
ALUMINIUM ALLOYS 
See also ASTROLOY 
UDIMET 700 
ZIRCALOY 
ALUMINIUM ALLOYS/BIOLOGICAL FOULING 
Catalog information on the performance of aluminum in sea water, 
3:39693 (PNL-2606) 
ALUMINIUM ALLOYS/CORROSION 
Catalog information on the performance of aluminum in sea water, 
3:39693 (PNL-2606) 
ALUMINIUM ALLOYS/FORGING 
Evaluation of HIP-plus-forged Ti-6A1-2Sn-4Zr-6Mo discs made 
from REP power preforms, 3:41082 
ALUMINIUM ALLOYS/MANUFACTURING 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Second quarterly progress report, December 1, 1977-February 
28, 1978, 3:41037 (TID-28386) 
ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 
Evaluation of HIP-plus-forged Ti-6Al-2Sn-4Zr-6Mo discs made 
from REP power preforms, 3:41082 
ALUMINIUM ALLOYS/MICROSTRUCTURE 
Evaluation of HIP-plus-forged Ti-6Al-2Sn-4Zr-6Mo discs made 
from REP power preforms, 3:41082 
ALUMINIUM ALLOYS/PRECIPITATION HARDENING 
Precipitate coarsening, redistribution and renucleation during 
irradiation of Ni-6.35 wt.% Al, 3:41121 
ALUMINIUM ALLOYS/RADIATION HARDENING 
Precipitate coarsening, redistribution and renucleation during 
irradiation of Ni-6.35 wt.% Al, 3:41121 
ALUMINIUM ARSENIDES/VAPOR PLATING 
Vapor-phase-epitaxial growth, processing, and performance of 
AlAs-GaAs heterojunction solar cells, 3:39564 
ALUMINIUM COMPOUNDS/PERMEABILITY 
High temperature properties and processes in ceramics: 
thermomigration. Annual report, January 1, 1977-December 31, 
1977, 3:41147 (COO-2923-02) 
ALUMINIUM COMPOUNDS/THERMAL DIFFUSION 
High temperature properties and processes in ceramics: 
thermomigration. Annual report, January 1, 1977-December 31, 
1977, 3:41147 (COO-2923-02) 
ALUMINIUM OXIDES 
See also SPINELS 
ALUMINIUM OXIDES/COPRECIPITATION 
Silica scale of the Onuma Geothermal Power Plant, 3:39924 
ALUMINIUM OXIDES/FORMATION FREE ENTHALPY 
Enthalpies of formation of low albite (NaAISisOs), gibbsite 
(Al(OH)s), and NaAlO,; revised values for AH/sub f 298/° and 
AG/sub f 298/° of some aluminosilicate minerals, 3:39949 





ALUMINIUM OXIDES/SORPTIVE PROPERTIES 


ALUMINIUM OXIDES/SORPTIVE PROPERTIES 
Characterization of porous catalysts and catalyst-support 
interactions, 3:38784 (ORNL/MIT-261) 
ALUMINIUM OXIDES/SPUTTERING 
Triode rf-sputtering system for film deposition in the 10~* torr 
range, 3:41796 (BNWL-tr-308) 
AMBERLITE 
See ORGANIC ION EXCHANGERS 
AMCHITKA ISLAND AREA/ARCHAEOLOGICAL SITES 
Catalog of archaeological site survey records, Amchitka Island, 
Alaska, 3:41508 (HN-0020-1085) 
AMERICIUM/DIFFUSION 
Studies of nuclear-waste migration in geologic media. Annual 
report, November 1976-October 1977, 3:39329 (ANL-78-8) 
AMERICIUM/ENVIRONMENTAL TRANSPORT 
Proposed guidance on dose limits for persons exposed to 
transuranium elements in the general environment. Summary 
report (Pu, Am, and Cm), 3:41692 (EPA-520/4-77-016) 
AMERICIUM/RADIATION HAZARDS 
Proposed guidance on dose limits for persons exposed to 
transuranium elements in the general environment. Summary 
report (Pu, Am, and Cm), 3:41692 (EPA-520/4-77-016) 
AMERICIUM/RADIOACTIVE WASTE PROCESSING 
Study of the separation and recovery of select radioisotopes from 
commercial nuclear fuel wastes. Final report, 3:39321 (XN-FR- 
ER-2(Rev.1)) 
AMERICIUM 241/AERIAL MONITORING 
Advances in alpha air monitoring instrumentation (?°* Pu, °° Pu, 
241 Am), 3:41481 (LA-UR-78-1150) 
AMERICIUM 241/DISTRIBUTION 
Radionuclide distributions in deep-ocean sediment cores. Progress 
report, 1 October 1976 - 31 December 1977, 3:41534 (COO- 
2379-18) 
AMERICIUM 241/INTESTINAL ABSORPTION 
Absorption of transuranic nitrates by rats, guinea pigs, and dogs, 
3:41705 (PNL-2500(Pt.1)) 
AMERICIUM 241/LUNG CLEARANCE 
In vitro studies of actinides and alveolar macrophages 
(Comparison of toxicity of 7°*PuO2, °*Pu(NOs) and 41 AmO2), 
3:41698 (PNL-2500(Pt.1)) 
AMERICIUM 241/RADIONUCLIDE MIGRATION 
Radionuclide distributions in sediments of marine areas used for 
dumping solidified radioactive wastes, 3:41532 (COO-3563-62) 
AMERICIUM 241/TISSUE DISTRIBUTION 
Alcohol and radionuclide metabolism (In rats), 3:41703 (PNL- 
2500(Pt.1)) 
Disposition of 74 AmO: following inhalation by beagle dogs, 
3:41710 (PNL-2500(Pt.1)) 
Inhalation toxicology of 7** Am(NOs)s, 3:41712 (PNL-2500(Pt.1)) 
Toxicity of inhaled *** AmOn:, 3:41686 (PNL-2500(Pt.1)) 
AMERICIUM 241/TOXICITY 
In vitro studies of actinides and alveolar macrophages 
(Comparison of toxicity of 7°*PuO2, *°*Pu(NOs) and 747 AmOz), 
3:41698 (PNL-2500(Pt.1)) 
AMERICIUM 241 TARGET/NEUTRON REACTIONS 
Measurement of the total neutron cross section of 74 Am (0.5 to 25 
MeV), 3:41905 (UCID-17732) 
AMERICIUM 242 TARGET/NEUTRON REACTIONS 
anti v for **?Am/sup m/, 3:41909 (UCID-17732) 
AMERICIUM COMPLEXES/CHEMICAL REACTION 
KINETICS 
Kinetic study of Am(III) and DCTA, 3:41226 (ORO-1797-79) 
AMERICIUM ISOTOPES/TRANSPORT 
Safety analysis report for packaging (SARP) of the Oak Ridge 
National Laboratory TRU Californium Shipping Container, 
3:41273 (ORNL-5409) 
AMINO ACIDS 
See also DOPA 


DTPA 
AMINO ACIDS/BIOCHEMICAL REACTION KINETICS 
Arom enzyme conjugate of neurospora: multiple proteases and 
subunit artifacts, 3:41551 (CONF-780433-1) 
AMINO ACIDS/BIOSYNTHESIS 
Arom enzyme conjugate of neurospora: multiple proteases and 
subunit artifacts, 3:41551 (CONF-780433-1) 
AMINOGLYCIDES 
See SACCHARIDES 
AMINOHYPOXANTHINE 
See GUANINE 
6-AMINOPURINE 
See ADENINES 
AMMONIA/AIR POLLUTION CONTROL 
Process for catalytically treating an exhaust gas containing 
ammonia gas and oxygen gas to reduce said ammonia gas to 
nitrogen (Patent), 3:40904 
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AMMONIA/CHEMICAL REACTIONS 
Identification of surface nitrogen complexes on graphite particle 
surfaces, 3:41445 (LBL-6819) 
AMMONIA/CORROSIVE EFFECTS 
Study of variables that affect the corrosion of sour water strippers, 
3:39108 
AMMONIA/PRODUCTION 
Ocean thermal energy conversion: test facilities study. Volume 2. 
Test facility requirements, energy utilization, and integrated test 
program. Final report, 3:39694 (TID-27815/2) 
Process for generating synthetic ammonia gas from brown coal 
(Patent), 3:39412 
Tennessee Valley Authority annual report, 1977, 3:40689 (NP- 
23232) 
AMMONIA/SYNTHESIS 
Recovery of hydrogen and nitrogen from ammonia plant purge 
gas (Patent; adiabatic pressure swing process), 3:39380 
AMMONIA/THERMODYNAMIC PROPERTIES 
Experimental studies in solid state and low temperature physics. 
Progress report (Univ. of Minnesota School of Physics and 
Astronomy), 3:41928 (AD-A-046529) 
AMMONIUM COMPOUNDS/RAMAN SPECTRA 
Raman spectroscopic studies of some uranyl nitrate complexes, 
3:41227 
AMMONIUM URANATES/CALCINATION 
Uranium dioxide calcining apparatus and method (Patent), 3:39283 
AMMONIUM URANATES/PRECIPITATION 
Precipitation kinetics of a continuous precipitator, with 
application to the precipitation of ammonium polyuranate, 
3:39272 (IS-T-811) 
AMNION 
See FETAL MEMBRANES 
AMNION CELLS 
See EMBRYONIC CELLS 
AMP 
(Adenosine monophosphate.) 
AMP/CHEMICAL REACTIONS 
Refractoriness of the cyclic AMP response to adenosine and 
prostaglandin E; in thymic lymphocytes. Dependence on 
protein synthesis and energy-providing substrates, 3:41556 
ANDESITES/MECHANICAL PROPERTIES 
Effects of thermal history on the mechanical properties of rocks, 
3:39945 (NP-22773) 
ANDESITES/THERMAL STRESSES 
Effects of thermal history on the mechanical properties of rocks, 
3:39945 (NP-22773) 
ANEMIAS 
Low toxicity method of inhibiting sickling of sickle erythrocytes 
(Patent), 3:41598 
ANEMIAS/RESPONSE MODIFYING FACTORS 
Effects of iron deficiency on absorption of nickel (* Ni tracer), 
3:41597 (PNL-2500(Pt.1)) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 
See also EMBRYONIC CELLS 
TUMOR CELLS 
XP CELLS 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Induction of thioguanine- and ouabain-resistant mutants and 
single-strand breaks in the DNA of Chinese hamster ovary cells 
by *H-thymidine (X and uv radiation), 3:41646 
Radiological and Environmental Research Division annual report, 
July 1976-June 1977, 3:41664 (ANL-77-65(Pt.2)) 
ANIMAL CELLS/CELL CYCLE 
Kinetic response of cultured Chinese hamster cells to treatment 
with 4’-[(9-Acridiny]l)-amino]methanesulphon-m-anisidide-HCI, 
3:41582 
ANIMAL CELLS/CELL KILLING 
Fluence response study of lethality and mutagenicity of white, 
black, and blue fluorescent light, sunlamp, and sunlight 
irradiation in Chinese hamster ovary cells, 3:41746 
ANIMAL CELLS/CELL PROLIFERATION 
Evaluation of the toxic effects of heavy metals and chelating 
agents in VERO cells, 3:41718 (PNL-2500(Pt.1)) 
ANIMAL CELLS/CHROMOSOMAL ABERRATIONS 
Cell-cycle-specific chromosome damage following treatment of 
cultured Chinese hamster cells with 4’-[(9-Acridinyl)- 
amino]methanesulphon-m-anisidide-HCI, 3:41583 
ANIMAL CELLS/FREEZING 
Mechanisms of injury and protection in cells and tissues at low 
temperatures, 3:41585 
ANIMAL CELLS/MITOSIS 
Induction of mitosis in the differentiating Purkinje cells of the 
cerebellum, 3:41663 
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ANIMAL CELLS/MORPHOLOGICAL CHANGES 
Exposure of primary and established cell lines to magnetic fields, 
3:41742 (PNL-2500(Pt.1)) 
ANIMAL CELLS/MUTATION FREQUENCY 
Fluence response study of lethality and mutagenicity of white, 
black, and blue fluorescent light, sunlamp, and sunlight 
irradiation in Chinese hamster ovary cells, 3:41746 
ANIMAL CELLS/SISTER CHROMATID EXCHANGES 
Cell-cycle-specific chromosome damage following treatment of 
cultured Chinese hamster cells with 4’-[(9-Acridiny])- 
amino}methanesulphon-m-anisidide-HCI, 3:41583 
ANIMAL FEEDS/PRODUCTION 
Purification of waste water high in carbohydrates and 
simultaneous production of high protein feed products (Patent), 
3:40905 
ANIMAL GROWTH/BIOLOGICAL RADIATION EFFECTS 
CSU-FDA collaborative Radiological Health Laboratory annual 
report 1976, 3:41659 (PB-273560) 
ANIMALS 
(See also specific animal names.) 
See also AQUATIC ORGANISMS 
INVERTEBRATES 
WILD ANIMALS 
ANIMALS/BEHAVIOR 
Model of kin selection for an altruistic trait considered as a 
quantitative character, 3:41588 
ANKYLOSING SPONDYLITIS 
See SPONDYLITIS 
ANNUAL CYCLE ENERGY SYSTEM 
Energy Conservation Section (Oak Ridge National Lab.; activities 
and research summary), 3:40615 (ORNL-5364) 
ANNUAL CYCLE ENERGY SYSTEM/TANKS 
Investigation of alternate types of water-storage components to be 
utilized in conjunction with the ACES system, 3:40823 (ORNL/ 
Sub-78/14233/1) 
ANTENNAS/FARADAY INDUCTION 
Principles and techniques of radiation hardening. Volume 3. 
Electromagnetic pulse (EMP) and system generated EMP, 
3:41411 
ANTHRACENE/PHOTOCHEMICAL REACTIONS 
Heterogeneous reactions of polynuclear aromatic hydrocarbons 
and soot extracts with NO», 3:41448 (LBL-6819) 
ANTIBIOTICS 
See also MITOMYCIN 
ANTIBIOTICS/BIOLOGICAL EFFECTS 
Antiviral action of a rifamycin derivative: formation of Rous 
sarcoma virus particles deficient in 60 to 70S RNA, 3:41622 
ANTIGEN-ANTIBODY REACTIONS 
Agent and method for the early detection of pregnancy (Patent), 
3:41601 
ANTIMONY/ABSORPTION SPECTROSCOPY 
Determination of arsenic, antimony, and selenium in coal by 
atomic absorption spectrometry with a graphite tube atomizer, 
3:41199 
ANTIMONY/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
ANTIMONY 118/ISOBARIC ANALOGS 
Observation of direct neutron decay of isobar analog processes of 
a resonant p,n reaction, 3:41890 
ANTIMONY 120/ISOBARIC ANALOGS 
Observation of direct neutron decay of isobar analog processes of 
a resonant p,n reaction, 3:41890 
ANTIMONY 132/BETA-MINUS DECAY 
High-resolution total cross section of '*°Ce, 3:41887 (UCID- 
17732) 
ANTIMONY 133/BETA-MINUS DECAY 
High-resolution total cross section of '*°Ce, 3:41887 (UCID- 
17732) 
ANTIMONY 134/BETA-MINUS DECAY 
High-resolution total cross section of '*°Ce, 3:41887 (UCID- 
17732) 
ANTIMUONS 
See MUONS PLUS 
ANTINEOPLASTIC DRUGS/BIOLOGICAL EFFECTS 
Cell-cycle-specific chromosome damage following treatment of 
cultured Chinese hamster cells with 4’-[(9-Acridiny])- 
amino}methanesulphon-m-anisidide-HCI, 3:41583 
Kinetic response of cultured Chinese hamster cells to treatment 
with 4’-[(9-Acridinyl)-amino]methanesulphon-m-anisidide-HCI, 
3:41582 
ANTINEOPLASTIC DRUGS/TOXICITY 
Kinetic response of cultured Chinese hamster cells to treatment 
ber 4'-((9-Acridinyl)-amino}methanesulphon-m-anisidide-HCI, 
41582 


AQUACULTURE/SOLAR WATER HEATING 


ANTIREFLECTION COATINGS/CHEMICAL VAPOR 
DEPOSITION 
Method for the manufacture of a solar absorber layer (Patent), 
3:39811 
APARTMENT BUILDINGS/ENERGY CONSERVATION 
Behavioral approaches to residential energy conservation, 3:40623 
Critical significance of attics and basements in the energy balance 
of Twin Rivers townhouses, 3:40621 
Details of the first-round retrofits at Twin Rivers, 3:40622 
Twin Rivers program on energy conservation in housing: 
highlights and conclusions, 3:40619 
Two-thirds reduction in the space-heat requirement of a Twin 
Rivers townhouse, 3:40620 
APARTMENT BUILDINGS/ENERGY CONSUMPTION 
Instrumentation for monitoring energy usage in buildings at Twin 
Rivers, 3:40718 
Movers and stayers: the resident's contribution to variation across 
houses in energy consumption for space heating, 3:40719 
Twin Rivers program on energy conservation in housing: 
highlights and conclusions, 3:40619 
APARTMENT BUILDINGS/RETROFITTING 
Critical significance of attics and basements in the energy balance 
of Twin Rivers townhouses, 3:40621 
Details of the first-round retrofits at Twin Rivers, 3:40622 
Twin Rivers program on energy conservation in housing: 
highlights and conclusions, 3:40619 
APARTMENT BUILDINGS/SPACE HEATING 
Field studies of dependence of air infiltration on outside 
temperature and wind, 3:40827 
Movers and stayers: the resident's contribution to variation across 
houses in energy consumption for space heating, 3:40719 
Two-thirds reduction in the space-heat requirement of a Twin 
Rivers townhouse, 3:40620 
APARTMENT BUILDINGS/TEMPERATURE MONITORING 
Instrumentation for monitoring energy usage in buildings at Twin 
Rivers, 3:40718 
APARTMENT BUILDINGS/VENTILATION 
Field studies of dependence of air infiltration on outside 
temperature and wind, 3:40827 
APES/RADIONUCLIDE KINETICS 
Cross-placental transfer of plutonium-239 in gravid baboons, 
3:41702 (PNL-2500(Pt.1)) 
APPALACHIA/BLACK SHALES 
Status report on the gas potential from Devonian shales of the 
Appalachian Basin, 3:39140 (OTA-E-57) 
APPALACHIA/NATURAL GAS DEPOSITS 
Status report on the gas potential from Devonian shales of the 
Appalachian Basin, 3:39140 (OTA-E-57) 
APPARATUS 
See EQUIPMENT 
APPLIANCES 
See also AIR CONDITIONERS 
ELECTRIC APPLIANCES 
GAS APPLIANCES 
REFRIGERATORS 
STOVES 
WATER HEATERS 
APPLIANCES/EFFICIENCY 
Appliance efficiencies (Buildings Energy Use Data Book; by 
ORNL), 3:40712 (ORNL-5363) 
APPLIANCES/ENERGY CONSERVATION 
Corporate problems and priorities: energy conservation in General 
Electric’s Major Appliance Business Group, 3:40608 (NP-23196) 
APPLIANCES/ENERGY CONSUMPTION 
Appliance efficiencies (Buildings Energy Use Data Book; by 
ORNL), 3:40712 (ORNL-5363) 
Appliances: an inventory by energy source (Buildings Energy Use 
Data Book; by ORNL), 3:40711 (ORNL-5363) 
APPLIANCES/INVENTORIES 
Appliances: an inventory by energy source (Buildings Energy Use 
Data Book; by ORNL), 3:40711 (ORNL-5363) 
APPLIANCES/MARKET 
Appliances: an inventory by energy source (Buildings Energy Use 
Data Book; by ORNL), 3:40711 (ORNL-5363) 
APPLIANCES/WASTE HEAT UTILIZATION 
Design, development, and demonstration of a promising integrated 
appliance. Phase I: design. Final report, 3:40825 (SAN-1209-1) 
APPROPRIATE TECHNOLOGY 
Energy interdependence: today and tomorrow (Interaction among 
nations will be required), 3:40638 (ORAU/IEA-78-3(O)) 
AQUACULTURE 
State of the gonads of the Kuban sevryuga Acipenser stellatus 
below the dam of the Fedorovskiy Hydraulic Installation, and 
its significance for artificial propagation, 3:41517 
AQUACULTURE/SOLAR WATER HEATING 
Fish pond heating with solar energy, 3:39796 





AQUATIC ECOSYSTEMS 


AQUATIC ECOSYSTEMS 
Light-scatter analysis of microalgae. Correlation of scatter 
patterns from pure and mixed asynchronous cultures, 3:41621 
AQUATIC ECOSYSTEMS/CONTAMINATION 
Aquatic food chain transport of radionuclides, 3:41531 (CONF- 
770901-) 
AQUATIC ECOSYSTEMS/POLLUTION 
Accumulation and turnover of petroleum hydrocarbons in marine 
organisms (Chapter 6), 3:41522 (PB-273407) 
AQUATIC ECOSYSTEMS/RADIONUCLIDE KINETICS 
Biological pathways and chemical behavior of plutonium and 
other actinides in the environment (7° Pu), 3:41499 
AQUATIC ECOSYSTEMS/RADIONUCLIDE MIGRATION 
Actinides in the environment, 3:41498 
Biological pathways and chemical behavior of plutonium and 
other actinides in the environment (7*° Pu), 3:41499 
Environmental impact of nuclear industry. Results of research on 
environmental radionuclide transfer, 3:41536 
AQUATIC ECOSYSTEMS/WATER POLLUTION 
Slippery Rock Creek acid mine waste studies for the Appalachian 
regional commission. Final report, 3:38825 (PB-273559) 
Study of the environmental cycling of mercury, 3:41473 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also FISHES 
MOLLUSCS 
AQUATIC ORGANISMS/BIOMASS 
Seagrass community dynamics in a subtropical estuarine lagoon, 
3:41514 
AQUATIC ORGANISMS/HEALTH HAZARDS 
Environmental research program (Environmental health hazards 
in California), 3:41440 (LBL-5982) 
AQUATIC ORGANISMS/POLLUTION 
Accumulation and turnover of petroleum hydrocarbons in marine 
organisms (Chapter 6), 3:41522 (PB-273407) 
AQUATIC ORGANISMS/RADIATION DOSES 
Aquatic food chain transport of radionuclides, 3:41531 (CONF- 
770901-) 
AQUATIC ORGANISMS/TAXONOMY 
Seagrass community dynamics in a subtropical estuarine lagoon, 
3:41514 
AQUIFERS/EVYALUATION 
Hydrologic characteristics of the Madison Limestone, the 
Minnelusa Formation, and equivalent rocks as determined by 
well-logging formation evaluation, Wyoming, Montana, South 
Dakota, and North Dakota, 3:41541 
ARAGONITE/HYDROTHERMAL ALTERATION 
Dolomitization of CaCOs: an experimental study at 252 to 295°C, 
3:39952 
ARAMIDS/TENSILE PROPERTIES 
—— data for Kevlar 49/epoxy strands, 3:41158 (UCID- 
17738) 
ARCHAEOLOGICAL SPECIMENS/ACTIVATION ANALYSIS 
Elemental compositions of Spanish and Spanish-colonial majolica 
ceramics and their use in the identification of provenience, 
3:41125 (BNL-23544) 
ARCHAEOLOGICAL SPECIMENS/X-RAY FLUORESCENCE 
ANALYSIS 
Elemental compositions of Spanish and Spanish-colonial majolica 
ceramics and their use in the identification of provenience, 
3:41125 (BNL-23544) 
ARGON/EXCITED STATES 
Experimental investigation of the chemistry of excited states of 
rare gases. First quarterly progress report, October 15, 1977- 
January 15, 1978, 3:41207 (COO-2807-12) 
ARGON/ION-ATOM COLLISIONS 
Electron transfer in collisions of doubly charged atomic ions with 
rare-gas atoms for primary-ion energies below 100 eV, 3:41809 
ARGON/THERMODYNAMIC PROPERTIES 
Experimental studies in solid state and low temperature physics. 
Progress report (Univ. of Minnesota School of Physics and 
Astronomy), 3:41928 (AD-A-046529) 
ARGON IONS/ELECTRON-ION COLLISIONS 
Ionization of positive nitrogen, oxygen, neon and argon ions by 
electron impact (Cross sections), 3:41810 (ORNL-tr-4616) 
ARGON IONS/ION-ATOM COLLISIONS 
Electron transfer in collisions of doubly charged atomic ions with 
rare-gas atoms for primary-ion energies below 100 eV, 3:41809 
ARGONNE ZGS 
See ZGS 
ARID LANDS/LAND USE 
Massive sulfur applications to highly calcareous agricultural soil as 
a sink for waste sulfur, 3:40913 
ARID LANDS/REVEGETATION 
Mined-land reclamation potential in the Northern Great Plains, 
3:38817 (CONF-7706107-) 
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ARID LANDS/SOIL CHEMISTRY 
Massive sulfur applications to highly calcareous agricultural soil as 
a sink for waste sulfur, 3:40913 
ARID LANDS/SOLAR ENERGY 
Solar energy applications for the arid areas, 3:39700 
ARIZONA/GEOLOGICAL SURVEYS 

Low-temperature geothermal reservoir site evaluation in Arizona. 
Quarterly progress report, August 1, 1977-October 31, 1977, 
3:39883 (COO-4362-2) 

ARIZONA/GEOTHERMAL EXPLORATION 

Development of geothermal energy at Chandler, Arizona, 3:39893 
(EPRI-ER-660-SR) 

Low-temperature geothermal reservoir site evaluation in Arizona. 
Quarterly progress report, August 1, 1977-October 31, 1977, 
3:39883 (COO-4362-2) 

ARIZONA/URANIUM DEPOSITS 

Criteria for uranium deposition in the Date Creek Basin and 
adjacent areas, west-central Arizona, 3:39211 (GJBX-12(78)) 

Hydrogeochemical and stream-sediment reconnaissance survey of 
the National Uranium Resource Evaluation (NURE) Program: 
western United States. Quarterly progress report, October- 
December 1977, 3:39251 (UCID-16911-77-4) 

ARKANSAS/COAL DEPOSITS 

Frontier areas and exploration techniques. Frontier lignite 

exploration in the South-Central United States, 3:38842 
ARKANSAS/GEOPRESSURED SYSTEMS 

Frontier areas and exploration techniques. Geopressured 

geothermal energy in the South-Central United States, 3:39874 
ARKANSAS/GEOTHERMAL EXPLORATION 

Frontier areas and exploration techniques. Geopressured 

geothermal energy in the South-Central United States, 3:39874 
ARKANSAS/RESOURCE POTENTIAL 

Frontier areas and exploration techniques. Frontier lignite 
exploration in the South-Central United States, 3:38842 

Frontier areas and exploration techniques. Frontier uranium 
exploration in the South-Central United States, 3:39260 

ARKANSAS/URANIUM DEPOSITS 

Frontier areas and exploration techniques. Frontier uranium 

exploration in the South-Central United States, 3:39260 
AROMATICS 

See also BENZENE 
AROMATICS/CHEMICAL REACTIONS 

Geochemical origin of organic sulfur compounds: thiophene 
derivatives from ethylbenzene and sulfur, 3:39131 

ARSENIC/ABSORPTION SPECTROSCOPY 

Determination of arsenic, antimony, and selenium in coal by 
atomic absorption spectrometry with a graphite tube atomizer, 
3:41199 

ARSENIC/ACTIVATION ANALYSIS 

Study of trace element distribution in the Solvent Refined Coal 

(SRC) process using neutron activation analysis, 3:41186 
ARSENIC/CHEMICAL ANALYSIS 

Secondary controls on mercury in soils of geothermal areas, 

3:39890 
ARSENIC/REMOVAL 

Process for treating arsenic-containing hydrocarbon feedstocks 

(Patent), 3:39085 
ARTEMIA/FREEZING 

Volume-restricted freezing of living cells and tissues (Survival of 

erythrocytes and Artemia), 3:41637 (ORNL/MIT-265) 
ASBESTOS/BIBLIOGRAPHIES 

Asbestos: a perspective. I. An overview. II. An annotated 
literature collection, 1960-1974. IIT. A literature compilation, 
1974-1977 (Health hazards), 3:41733 (ORNL/TIRC-77/5) 

ASBESTOS/ELECTRON DIFFRACTION 
Explanation for the insensitivity to tilts of the electron diffraction 
tterns of amphibole asbestos fibers, 3:41474 
ASBESTOS/HEALTH HAZARDS 

Asbestos: a perspective. I. An overview. II. An annotated 
literature collection, 1960-1974. III. A literature compilation, 
1974-1977 (Health hazards), 3:41733 (ORNL/TIRC-77/5) 

ASHES 
See also FLY ASH 
ASHES/CATALYTIC EFFECTS 
Catalytic activity of coal mineral matter. Annual report, January 
1976-March 1977, 3:38744 (FE-2233-3) 
ASHES/USES 
—— waste materials and their potential for use in concrete, 
Possibilities for the utilization of power station ash, 3:40906 
ASHES/WASTE PRODUCT UTI TION 
Operating and capital costs of producing fired structural products 
o— waste coal ash. Report No. 98, 3:38804 (CONF-740790-1) 


See also CHINA 
INDIA 
INDONESIA 
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JAPAN 
THAILAND 
ASIA/CONTINENTAL SHELF 
Structure and oil-gas potential in the subground continental 
margins (exemplified by West Africa and Eastern Asia), 3:39036 
ASIA/NATURAL GAS DEPOSITS 
Structure and oil-gas potential in the subground continental 
margins (exemplified by West Africa and Eastern Asia), 3:39036 
ASIA/PETROLEUM DEPOSITS 
Structure and oil-gas potential in the subground continental 
margins (exemplified by West Africa and Eastern Asia), 3:39036 
ASIA/TRANSPORTATION SYSTEMS 
Intermediate transport in Southeast Asia (Carts, cycles, mini- 
buses), 3:40593 (BNL-22928) 
ASPHALTENES/CHEMICAL PROPERTIES 
Properties of asphaltenes from various Alberta crude oils, 3:39188 
ASPHALTENES/GEOCHEMISTRY 
Role of asphaltenes in shale oil, 3:39193 
ASPHALTENES/NATURAL OCCURRENCE 
Investigation of possible routes to asphaltene in nature, 3:39133 
Role of asphaltenes in shale oil, 3:39193 
ASPHALTENES/PHYSICAL PROPERTIES 
Properties of asphaltenes from various Alberta crude oils, 3:39188 
ASTROCYTOMAS 
See NEOPLASMS 
ASTROLOY/MECHANICAL PROPERTIES 
Effect of heat treatment and slight chemistry variations on the 
physical metallurgy of hot isostatically pressed low carbon 
astroloy powder, 3:41059 
Influence of atomization stock on properties of hot isostatically 
pressed low carbon astroloy, 3:41080 
ASTROLOY/MICROSTRUCTURE 
Effect of heat treatment and slight chemistry variations on the 
physical metallurgy of hot isostatically pressed low carbon 
astroloy powder, 3:41059 
ASTROLOY/POWDER METALLURGY 
Melt-drop technique for the production of high-purity metal 
powder, 3:41046 
ASTROPHYSICS 
Plasma physics (Book), 3:41956 
ATHABASCA DEPOSIT/CHEMICAL COMPOSITION 
Chemical composition of gases in the Alberta bituminous sand, 
3:39189 
ATLANTIC OCEAN 
See also NORTH SEA 
ATLANTIC OCEAN/CONTINENTAL SHELF 
Onslow Bay physical/dynamical experiments, summer 1976, 
3:41782 (SRO-902-7(Vol.1)) 
Onslow Bay physical/dynamical experiments, summer, 1976. 
Volume II. Data products, 3:41783 (SRO-902-7(Vol.2)) 
ATLANTIC OCEAN/GEOLOGICAL SURVEYS 
In the North Atlantic: young and hot drilling, 3:39941 
ATLANTIC OCEAN/HYDROTHERMAL ALTERATION 
In the North Atlantic: young and hot drilling, 3:39941 
ATLANTIC OCEAN/OCEANOGRAPHY 
Onslow Bay physical/dynamical experiments, summer 1976, 
3:41782 (SRO-902-7(Vol.1)) 
Onslow Bay physical/dynamical experiments, summer, 1976. 
Volume II. Data products, 3:41783 (SRO-902-7(Vol.2)) 
ATLANTIC OCEAN/SEDIMENTS 
Radionuclide distributions in deep-ocean sediment cores. Progress 
report, 1 October 1976 - 31 December 1977, 3:41534 (COO- 
2379-18) 
Radionuclide distributions in sediments of marine areas used for 
dumping solidified radioactive wastes, 3:41532 (COO-3563-62) 
ATMOSPHERES 
See also EARTH ATMOSPHERE 
SOLAR ATMOSPHERE 
ATMOSPHERES/RADIOCHEMICAL ANALYSIS 
Development of radiochemical method for analyzing radon gas in 
uranium mine atmospheres, 3:41192 (ANL-77-65(Pt.2)) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY LAWS 
Contemplations on the further development of nuclear law, 
3:40259 
Environmental compatibility examination in nuclear licensing, 
3:40262 
Environmental compatibility examination in nuclear licensing, 
3:40266 


Judicial problems in connection with the decommissioning of 
nuclear facilities, 3:40263 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 


AUTOMOBILES/FUEL ECONOMY 


ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS/DATA COMPILATION 
Collection of abstracts of works on atomic and molecular (A + 
M) data published in the Soviet literature over the January-May 
1977 period, 3:41797 (ORNL-tr-4532) 
ATOMS/RESEARCH PROGRAMS 
Nuclear excitations and reaction mechanisms. Progress report, 
November 1, 1976-October 31, 1977 (Brown Univ., Providence, 
Rhode Island), 3:41911 (COO-3235-83) 
ATP-ASE/BIOCHEMICAL REACTION KINETICS 
ATPase of Avian Myeloblastosis Virus and the host cell 
membrane, 3:41580 (PNL-2500(Pt.1)) 
ATWS 
(Anticipated transients without scram.) 
Anticipated transients without scram for light water reactors. Staff 
report, 3:40425 (NUREG-0460(Vol.1)) 
"oo transients without scram for light water reactors. 
pendices. Staff report, 3:40426 (NUREG-0460(Vol.2)(App.)) 
ATWS)FUEL ELEMENT FAILURE 
LWR fuel-behavior research in the Federal Republic of Germany, 
3:40455 
AUGER MINING/DUSTS 
Dust control on auger-type mining machines, using the wet auger 
system. Final report, 3:38859 (PB-273517) 
AUGER MINING/SPRAYS 
Dust control on auger-type mining machines, using the wet auger 
system. Final report, 3:38859 (PB-273517) 
AUSTENITIC STEELS/MICROSTRUCTURE 
Studies of microstructure-property relationships in austenitic 
stainless steels. Final report, 3:41056 (ORO-4044-7) 
AUSTENITIC STEELS/SPECIFIC HEAT 
Application of adiabatic calorimetry to metal systems. Progress 
report, 1976-1977, 3:41088 (ORO-3291-21) 
AUSTENITIC STEELS/STABILITY 
Studies of microstructure-property relationships in austenitic 
stainless steels. Final report, 3:41056 (ORO-4044-7) 
AUSTRALIA 
See also NEW SOUTH WALES 
TASMANIA 
WESTERN AUSTRALIA 
AUSTRALIA/OFFSHORE OPERATIONS 
Offshore: nations needing our help to exploit oil and gas (British 
offshore supply industry), 3:40670 
AUSTRALIA/URANIUM DEPOSITS 
Criteria for Alligator River type uranium deposits in the United 
States, 3:39222 (GJBX-12(78)) 
Overview of uranium in metamorphic rocks, 3:39221 (GJBX- 
12(78)) 
AUSTRIA/METEOROLOGY 
Solar energy use in Austria. State of the art, development and 
application - already more than 500 plants in operation, 3:39697 
AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES/AIR POLLUTION 
Air quality and center city residential development. 
(Environmental pollutants and the urban economy), 3:41451 
(PB-273015) 
AUTOMOBILES/AIR POLLUTION CONTROL 
Effect of hydrocarbon composition on oxidant-hydrocarbon 
relationships. Phase II. Blend of total hydrocarbon emissions. 
Final report, 3:41456 (PB-273219) 
AUTOMOBILES/CATALYTIC CONVERTERS 
Ceramic monolith in a catalytic converter, 3:41008 
Detector for determining oxidizable pollutants in waste gases 
(Patent), 3:41007 
AUTOMOBILES/DIESEL ENGINES 
Driving motors for automobiles, 3:40942 
Self-igniting combustion engine (Patent), 3:40989 
AUTOMOBILES/EXHAUST GASES 
Application of Raman scattering to the characterization of 
pollution particulates, 3:41441 (LBL-6819) 
Detector for determining oxidizable pollutants in waste gases 
(Patent), 3:41007 
Environmental research program (Environmental health hazards 
in California), 3:41440 (LBL-5982) 
Photodecomposition of lead bromochloride, 3:41447 (LBL-6819) 
AUTOMOBILES/FLYWHEEL ENERGY STORAGE 
Mechanical energy storage project, 3:40978 (UCRL-52000-78-3) 
AUTOMOBILES/FLYWHEELS 
Study of heat engine/flywheel: hybrid propulsion configuration 
with electrical transmission system. Phase I. Final report, 
3:40974 (ALO-41/1) 
AUTOMOBILES/FUEL ECONOMY 
Comparison of fuel-economy results from EPA tests and actual in- 
use experience, 1974-1977 model year cars, 3:40848 (HCP/ 
M8435-01) 





AUTOMOBILES/GAS TURBINES 


Convincing the public to buy the more fuel-efficient cars: an 
urgent national need, 3:40594 (CED-77-107) 
Measurement of fuel quality and economy (Patent), 3:40853 
AUTOMOBILES/GAS TURBINES 
Automotive ceramic turbines and directions for future ceramic 
technology, 3:40958 (CONF-770110-) 
Driving motors for automobiles, 3:40942 
Opportunities for ceramics in the ERDA/NASA continuous 
combustion propulsion systems program, 3:40955 (CONF- 
77011C-) 
Ricardo keramos: a ceramic gas turbine concept, 3:40986 
AUTOMOBILES/HYBRID SYSTEMS 
Study of heat engine/flywheel: hybrid propulsion configuration 
with electrical transmission system. Phase I. Final report, 
3:40974 (ALO-41/1) 
AUTOMOBILES/HYDROGEN FUELS 
Alternative energies for transportation at the end of the mineral- 
oil aera. Pt. 2. Hydrogen systems particularly versatile - 
hydrogen-gasoline mixed operation as a first step, 3:39391 
AUTOMOBILES/INTERNAL COMBUSTION ENGINES 
Calculation of joint operation of an internal combustion engine 
and hydraulic volume transmission of a transportation motor 
vehicle, 3:40979 
Device for internal-combustion engines for the fuel supply of one 
or several flame glow plugs (Patent), 3:40945 
AUTOMOBILES/MARKET 
Study of automobile market dynamics. Volume I. Description. 
Final report, July 1975-November 1976, 3:40850 (PB-272924) 
Study of automobile market dynamics. Volume II. Analysis. Final 
report, July 1975-November 1976, 3:40851 (PB-272925) 
AUTOMOBILES/MATERIALS 
Future of aluminum in the automotive industry, 3:40999 
AUTOMOBILES/RECYCLING 
Recovery of aluminum from shredded municipal and automotive 
wastes, 3:40934 
AUTOMOBILES/SPARK IGNITION ENGINES 
Driving motors for automobiles, 3:40942 
AUTOMOBILES/STIRLING ENGINES 
Compact ceramic recuperator preheater for Stirling engine 
(Patent), 3:40985 
Driving motors for automobiles, 3:40942 
Opportunities for ceramics in the ERDA/NASA continuous 
combustion propulsion systems program, 3:40955 (CONF- 
770110-) 
AUTOMOBILES/STRATIFIED CHARGE ENGINES 
Efficiency and emissions of a stratified charge engine optimized 
for various fuels, 3:40949 
Internal combustion engine (Patent), 3:40995 
AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 
—— 4 operating an internal combustion engine (Patent), 


AUTOMOTIVE FUELS/ADDITIVES 
Automative fuel mixture on the basis of gasoline (Patent), 3:41029 
Methy] 1,1,3,3-tetramethylbutyl ether and admixture thereof with 
diisobutylene, 3:39099 
AUTOMOTIVE FUELS/COMBUSTION PROPERTIES 
Flame propagation, autoignition and combustion in alcohol- 
petroleum-air mixtures and other alternative fuels. Quarterly 
progress report No. 1, August 1, 1977-October 31, 1977, 3:41023 
(COO-4486-1) 
AUTOMOTIVE FUELS/FEASIBILITY STUDIES 
Alternative energies for transportation at the end of the mineral- 
oil aera. Pt. 1. Good short- and medium-term chances for 
methanol and ethanol, 3:40972 
AUTOMOTIVE FUELS/MARKET 
Analysis of the relative competitive position of marketers of motor 
asoline, 3:41026 (DOE/ERA-0010) 
AUTOMOTIVE FUELS/PERFORMANCE TESTING 
Alternative energies for transportation at the end of the mineral- 
oil aera. Pt. 2. Hydrogen systems particularly versatile - 
hydrogen-gasoline mixed operation as a first step, 3:39391 
Efficiency and emissions = a stratified charge engine optimized 
for various fuels, 3:409 
AUTOMOTIVE FUELS/RESEARCH PROGRAMS 
Flame propagation, autoignition and combustion in alcohol- 
petroleum-air mixtures and other alternative fuels. Quarterly 
Progress report No. 2, November 1, 1977-January 31, 1978, 
3:41024 (COO-4486-2) 
Program planning document: highway vehicle Alternative Fuels 
Utilization Program (AFUP), 3:41025 (DOE/CS-0029) 
Quarterly technical progress report, January-March 1978, 3:39033 
(BERC/QPR-78/1) 
AUTOMOTIVE FUELS/SYNTHESIS 
Vehicle operation on fuels from solar energy, 3:39666 
AUTORADIOGRAPHS 
See IMAGES 
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AUTORADIOGRAPHY /DIELECTRIC TRACK DETECTORS 
Evaluation of LR-115 cellulose nitrate film for use in bone 
autoradiography (?”°Ra, **1Am), 3:41397 (ANL-77-65(Pt.2)) 
AUXILIARY WATER SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
AUXILIARY WATER SYSTEMS/WATER HAMMER 
Pressurized water-reactor feedwater piping response to water 
hammer, 3:40143 (UCRL-52442) 
AVIATION FUELS 
See also HYDROGEN FUELS 
AVIATION FUELS/COMPARATIVE EVALUATIONS 
Military utility of very large airplanes and alternative fuels, 
3:41027 (P-5994) 
AZIDO COMPOUNDS/CHARGE TRANSPORT 
Resonance Raman spectra of methemoglobin derivatives. 
Selective enhancement of axial ligand vibrations and lack of an 
effect of inositol hexaphosphate, 3:41563 
AZIDO COMPOUNDS/RAMAN SPECTRA 
Resonance Raman spectra of methemoglobin derivatives. 
Selective enhancement of axial ligand vibrations and lack of an 
effect of inositol hexaphosphate, 3:41563 


BACILLUS 
See also BACILLUS SUBTILIS 
BACILLUS/RIBOSOMES 
Translational specificity of Bacillus stearothermophilus ribosomes, 
3:41625 
BACILLUS SUBTILIS/GENE RECOMBINATION 
Restriction-like phenomena in transformation of Bacillus subtilis 
recA, 3:41590 
BACTERIA 
See also BACILLUS 
CLOSTRIDIUM 
ESCHERICHIA COLI 
SALMONELLA 
BACTERIA/BIOCHEMISTRY 
Composition and characterization of tRNA from Methanococcus 
vannielii, 3:41558 
BACTERIA/BIOLOGICAL EFFECTS 
Production and purification of siderochromes, 3:41721 (PNL- 
2500(Pt.1)) 
BACTERIA/METABOLISM 
Tetrahydrofolate enzyme levels in Acetobacterium woodii and 
their implication in the synthesis of acetate from COz, 3:41620 
BACTERIA/MUTATIONS 
Mutagenic effects of static electric fields (Mutations in bacteria 
and Drosophila), 3:41744 (PNL-2500(Pt.1)) 
BACTERIOPHAGES/DNA 
Structure of nascent replicative form DNA of coliphage M13, 
3:41624 
BAG MODEL/QUARKS 
Extraordinary hadrons, 3:41853 (SLAC-204) 
BAG MODEL/VIBRATIONAL STATES 
Vibrational states in a heavy quark bound system, 3:41856 
BAGASSE/DRYING 
Fuels from sugar crops. Third quarterly report, 3:39665 (TID- 
28191) 
BALLOONS/SOLAR ELECTRIC PROPULSION 
185 W/kg solar array for Naval Sea Control Systems, 3:39645 
BARITE/SOLUBILITY 
Barite solubilities and thermodynamic quantities up to 300°C and 
1400 bars, 3:39953 
BARITE/THERMODYNAMIC PROPERTIES 
Barite solubilities and thermodynamic quantities up to 300°C and 
1400 bars, 3:39953 
BARIUM/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
BARIUM 134 TARGET/PROTON REACTIONS 
Study of '*'Cs via the '*°Cs (p,t) reaction (7**Ba (p,t) reaction at 
21 MeV), 3:41888 (COO-1265-190) 
BARIUM 141/ENERGY LEVELS 
Nuclear data sheets for A= 141, 3:41889 
BARNWELL FUEL PROCESSING PLANT/EVALUATION 
Barnwell Nuclear Fuels Plant applicability study. Volume II. 
BNFP: utilization alternatives, evaluations, and conclusions, 
3:39293 (DOE/ET-0042/2) 
Barnwell Nuclear Fuels Plant applicability study. Volume I. 
Summary of major findings and conclusions, 3:39291 (DOE/ 
ET-0040/1) 
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Barnwell Nuclear Fuels Plant applicability study. Executive 
summary, 3:39292 (DOE/ET-0040/4) 
BASALT/RADIONUCLIDE MIGRATION 
Studies of nuclear-waste migration in geologic media. Annual 
report, November 1976-October 1977, 3:39329 (ANL-78-8) 
BEAM INJECTION HEATING 
Plasma heating, fueling, and maintenance: a technical assessment, 
3:42034 (HCP/T 1401-01) 
BEAM INJECTION HEATING/ADIABATIC PROCESSES 
Intense neutral beam heating in the adiabatic approximation, 
3:41940 (ORNL/TM-6273) 
BEAM INJECTION HEATING/ELECTRON BEAMS 
Preliminary investigation of anomalous relativistic electron beam 
deposition into a 1017 to 107°cm~ density plasma, 3:41935 (LA- 
7215-MS) 
BEAM SCANNERS/DESIGN 
Electrostatic ion beam scanning system, 3:41798 (SAND-78-0701) 
BEAM SCANNERS/PERFORMANCE 
Electrostatic ion beam scanning system, 3:41798 (SAND-78-0701) 
BEAM SCANNERS/RELIABILITY 
Electrostatic ion beam scanning system, 3:41798 (SAND-78-0701) 
BEAM-PLASMA SYSTEMS/BEAM NEUTRALIZATION 
Intense ion-beam neutralization in free space, 3:42051 
BEAM-PLASMA SYSTEMS/PLASMA INSTABILITY 
Resonance instability of a confined plasma with a nonuniform 
electron velocity, 3:41981 
BEAM-PLASMA SYSTEMS/PLASMA MACROINSTABILITIES 
Mhd instability of plasma column with an embedded ion beam, 
3:41978 
BEAM-PLASMA SYSTEMS/PLASMA MICROINSTABILITIES 
Waves and microinstabilities in plasmas - linear effects, 3:41985 
BEHAVIOR 
(Limited to living systems.) 
BEHAVIOR/BIOLOGICAL EVOLUTION 
Model of kin selection for an altruistic trait considered as a 
quantitative character, 3:41588 
BEHAVIOR/GENETICS 
Model of kin selection for an altruistic trait considered as a 
quantitative character, 3:41588 
BELGIUM/NUCLEAR POWER PLANTS 
Selection of potential sites in Belgium, 3:41540 (INIS-mf-3903) 
BELT PINCH/SHOCK HEATING 
Investigation of shock compression in toroidal geometry in the 
high voltage belt pinch, 3:41934 (IPP-1/162) 
BENTHOS/POLLUTION 
Accumulation and turnover of petroleum hydrocarbons in marine 
organisms (Chapter 6), 3:41522 (PB-273407) 
BENZENE/CHEMICAL REACTIONS 
Geochemical origin of organic sulfur compounds: thiophene 
derivatives from ethylbenzene and sulfur, 3:39131 
BENZENE/MONITORING 
Determination of phenol in the urine of workers exposed to 
benzene, 3:41750 
BENZIDINE/BIBLIOGRAPHIES 
Reviews of the environmental effects of pollutants. II. Benzidine, 
3:41732 (ORNL/EIS-86) 
BENZIDINE/TOXICITY 
Reviews of the environmental effects of pollutants. II. Benzidine, 
3:41732 (ORNL/EIS-86) 
BERKELIUM ISOTOPES/TRANSPORT 
Safety analysis report for packaging (SARP) of the Oak Ridge 
National Laboratory TRU Californium Shipping Container, 
3:41273 (ORNL-5409) 
BERYLLIUM 9 TARGET/PION MINUS REACTIONS 
Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c, 3:41831 
BERYLLIUM 9 TARGET/PROTON REACTIONS 
Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c, 3:41831 
BERYLLIUM BASE ALLOYS/POWDER METALLURGY 
Meit-drop technique for the production of high-purity metal 
powder, 3:41046 
BERYLLIUM OXIDES/COMPATIBILITY 
Compatibility of beryllium and beryllium oxide with lithium in a 
fusion reactor blanket, 3:42022 (HMI-B-205) 
BETA PARTICLES/ENVIRONMENTAL TRANSPORT 
Environmental monitoring report on the status of ground water 
beneath the Hanford Site, January-December 1977, 3:41535 
(PNL-2624) 
BETA PARTICLES/INTERACTIONS 
Principles and techniques of radiation hardening. Volume I. 
Interaction of radiation with matter and material effects, 3:41409 
BIBLIOGRAPHIES/MINERAL INDUSTRY 
Bibliography of investment costs, operating costs, and related 
economic information for the mineral industries, January- 
December 1977, 3:40550 (FE-EES-78/3) 


BIPHENYLDIAMINE 


BIDS/MATHEMATICAL MODELS 
Competitive bidding model that uses historical data, 3:39101 
BI-GAS PROCESS/PILOT PLANTS 
Gas generator research and development: BI-GAS process. 
Quarterly report, July-September 1977. BCR report L-852, 
3:38741 (FE-1207-37) 
Gas generator research and development BI-GAS process. 79th 
monthly progress report, March 1978, 3:38742 (FE-1207-44) 
BI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 
Gas generator research and development: BI-GAS process. 
Quarterly report, July-September 1977. BCR report L-852, 
3:38741 (FE-1207-37) 
BI-GAS PROCESS/SIMULATION 
Gas generator research and development: BI-GAS process. 
Quarterly report, July-September 1977. BCR report L-852, 
3:38741 (FE-1207-37) 
BINARY-FLUID SYSTEMS/OPERATION 
Operational experience at the San Diego Gas and Electric/ERDA 
Niland Geothermal Loop Experimental Facility, 3:39914 
(EPRI-ER-660-SR) 
BINARY-FLUID SYSTEMS/SCALING 
Operational experience at the San Diego Gas and Electric/ERDA 
Niland Geothermal Loop Experimental Facility, 3:39914 
(EPRI-ER-660-SR) 
BINARY-FLUID SYSTEMS/TEST FACILITIES 
Operational experience at the San Diego Gas and Electric/ERDA 
Niland Geothermal Loop Experimental Facility, 3:39914 
(EPRI-ER-660-SR) 
BIOLOGICAL EVOLUTION/MATHEMATICAL MODELS 
Model of kin selection for an altruistic trait considered as a 
quantitative character, 3:41588 
BIOLOGICAL FUNCTIONS/TEMPERATURE DEPENDENCE 
Studies on T3-'!*°I uptake by resin in Hariana and its F; crosses in 
relation to different climatic conditions, 3:41641 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
BLOOD 
BODY FLUIDS 
FOOD 
ORGANS 
PLANTS 
TISSUES 
URINE 
BIOLOGICAL MATERIALS/ELECTRON MICROPROBE 
ANALYSIS 
X-ray analysis of biological specimens, 3:41553 (UR-3490-1341) 
BIOLOGICAL MATERIALS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Trace analysis of actinides in biological samples, 3:41194 (PNL- 
2500(Pt. 1)) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also PLANTS 
BIOMASS/ANAEROBIC DIGESTION 
Perpetual decentralized fuel, feed, and chemical feedstock 
production, 3:39667 
BIOMASS/USES 
Vehicle operation on fuels from solar energy, 3:39666 
BIOMASS PLANTATIONS 
Perpetual decentralized fuel, feed, and chemical feedstock 
production, 3:39667 
BIOMEDICAL RADIOGRAPHY 
Radiologic aspects of diffuse idiopathic skeletal hyperostosis in the 
spine, 3:41655 
BIOMEDICAL RADIOGRAPHY/DIAGNOSTIC TECHNIQUES 
Bone imaging after total replacement arthroplasty of the hip joint. 
A follow-up with different radiopharmaceuticals, 3:41613 
Evaluation of myocardial function with the 201 Thallium 
scintimetry in various diseases of the heart. A correlative study 
based on 100 patients, 3:41615 
Use of '*°I labelled estradiol in detecting the human prostate using 
a gamma camera , 3:41614 
BIOMEDICAL RADIOGRAPHY/DOSIMETRY 
Marrow, ovary, and breast doses delivered by CHR diagnostic x- 
ray examinations: an update, 3:41652 (ANL-77-65(Pt.2)) 
BIOPHYSICS/RESEARCH PROGRAMS 
Radiation physics, biophysics, and radiation biology. Final report, 
October 1, 1971-September 30, 1977, 3:41642 (COO-3243-7) 
BIOSPHERE/RADIONUCLIDE MIGRATION 
Role of actinide behavior in waste management, 3:39309 
BIOSYNTHESIS/INHIBITION 
Inhibition of Rous sarcoma viral RNA translation by a specific 
oligodeoxyribonucleotide, 3:41627 
BIPHENYLDIAMINE 
See BENZIDINE 





BISCAYNE BAY/ECOLOGY 


BISCAYNE BAY/ECOLOGY 
Seagrass community dynamics in a subtropical estuarine lagoon, 
3:41514 
BISMUTH/ION-ATOM COLLISIONS 
Projectile charge dependence of L-subshell ionization cross 
section ratios for heavy elements, 3:41806 (COO-1265-190) 
BISMUTH 195/DECAY 
Nuclear data sheets for A= 195, 3:41898 
BISMUTH 195/ENERGY LEVELS 
Nuclear data sheets for A= 195, 3:41898 
BISMUTH 195/NUCLEAR STRUCTURE 
Nuclear data sheets for A= 195, 3:41898 
BISMUTH ALLOYS/SPECIFIC HEAT 
Materials chemistry, 3:41086 (LBL-6016) 
BITUMENS 
See also COAL TAR 
BITUMENS/CHEMICAL COMPOSITION 
Chemistry of the Alberta oil sand bitumen, 3:39194 
Chromatographic separation and characterization of hopanes in 
Athabasca bitumen, 3:39191 
BITUMENS/DENSITY 
Physical properties of conventional and biodegraded oils, 3:39190 
BITUMENS/FRACTIONATION 
Recovery of oil from tar sands (Patent), 3:39181 
BITUMENS/HYDROCRACKING 
Chemical changes during thermal hydrocracking of Athabasca 
bitumen, 3:39186 
BITUMENS/POUR POINT 
Physical properties of conventional and biodegraded oils, 3:39190 
BITUMENS/RECOVERY 
= displacement fluid containing a solubilizing agent (Patent), 
39169 
Recovery of oil from tar sands (Patent), 3:39182 
BITUMENS/THERMAL CRACKING 
Chemical changes during thermal hydrocracking of Athabasca 
bitumen, 3:39186 
BITUMENS/VISCOSITY 
Physical properties of conventional and biodegraded oils, 3:39190 
BLACK COATINGS/OPTICAL PROPERTIES 
oo and composition of electroplated black chrome, 
:39 


BLACK HOLES/MAGNETOSPHERE 
— - magnetic support of a plasma around a black hole, 


3:4 
BLACK HOLES/PLASMA 
—- of magnetic support of a plasma around a black hole, 
41785 
BLACK HOLES/STAR ACCRETION 
Regions of magnetic support of a plasma around a black hole, 
3:41785 
BLACK SHALES 
Eastern Gas Shales Project. Quarterly report, July 1-September 
30, 1977, 3:39141 (MERC/CR-78/1) 
Status report on the gas potential from Devonian shales of the 
Appalachian Basin, 3:39140 (OTA-E-57) 
BLACK SHALES/GEOLOGICAL SURVEYS 
Black shale studies i -- aaa Quarterly report, March 1978, 
3:39250 (TID-284 
BLACK SHALES/GEOPHYSICAL SURVEYS 
Black shale studies in Kentucky. Quarterly report, March 1978, 
3:39250 (TID-28424) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST EFFECTS 
Principles and techniques of radiation hardening. Volume I. 
Interaction of radiation with matter and material effects, 3:41409 
BLAST FURNACES/FUEL ECONOMY 
Economizing rich fuel by autonomic preheating of combustion 
substrates, 3:40869 
BLAST FURNACES/FUEL-AIR RATIO 
Economizing rich fuel by autonomic preheating of combustion 
substrates, 3:40869 


LASTS 
See EXPLOSIONS 
LOOD 


See also BLOOD CELLS 
BLOOD/BIOLOGICAL RADIATION EFFECTS 
CSU-FDA collaborative Radiological Health Laboratory annual 
report 1976, 3:41659 (PB-273560) 
Progress in development of a portable blood irradiator, 3:39374 
(PNL-2500(Pt.1)) 
BLOOD/FRACTIONATION 
Automated system for fractionation of blood samples, 3:41187 
(CONF-780326-1) 
BLOOD/IRRADIATION DEVICES 
Progress in development of a portable blood irradiator, 3:39374 
(PNL-2500(Pt.1)) 
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BLOOD CELLS 
See also ERYTHROCYTES 
BLOOD CELLS/LABELLING 
Kit for the rapid preparation of /sup 99 M/Tc red blood cells 
(Patent), 3:41229 
BLOOD CIRCULATION/MEASURING METHODS 
Dynamic imaging of the systemic perfusion of a lung cancer: case 
report, 3:41610 
BLOOD DISEASES 
See HEMIC DISEASES 
BLOOD FLOW/BIOLOGICAL RADIATION EFFECTS 
Long-term vascular effects of ionizing radiations in the mouse: 
capillary blood flow (Gamma radiation, fission neutrons, '** Xe), 
3:41662 
BLOOD FLOW/MEASURING METHODS 
Comparison of three radionuclide techniques for measuring blood 
flow to rat extremities, 3:41611 
BLOOD SERUM 
Regulation of cell growth. II. Some characteristics of a fetal calf 
serum factor (FF2) stimulating ornithine decarboxylase in mouse 
liver, 3:41596 
BLOOD SERUM/GLUCOPROTEINS 
Magnetic and natural circular dichroism of metalloporphyrin 
complexes of human and rabbit hemopexin, 3:41554 
BLOOD SERUM/ULTRACENTRIFUGATION 
Fractionation of human serum lipoproteins by single-spin gradient 
ultracentrifugation: quantification of apolipoproteins B and A-I 
and lipid components, 3:41547 
BLOWDOWN/FLUID FLOW 
CEFLASH-4A: a FORTRAN-IV digital computer program for 
reactor blowdown analysis (PWR), 3:40394 (CENPD- 
133(Suppl.4)) 
BLOWDOWN/HEAT TRANSFER 
CEFLASH-4A: a FORTRAN-IV digital computer program for 
reactor blowdown analysis (PWR), 3:40394 (CENPD- 
133(Suppl.4)) 
LOWDOWN/HYDRAULICS 
Analysis of thrust and jet impingement forces using the JIP 
computer program (BWR;PWR), 3:40336 (GAI-TR-104-NP-A) 
BLOWDOWN/STRESS ANALYSIS 
Analysis of thrust and jet impingement forces using the JIP 
computer program (BWR;PWR), 3:40336 (GAI-TR-104-NP-A) 
BLOWERS/MONITORING 
Whole mine communications and monitoring system, 3:38946 
BODY FLUIDS 
See also URINE 
BODY FLUIDS/CHEMICAL ANALYSIS 
Separation and analysis of arylsulfatase isoenzymes in the body 
uids of man, 3:41200 (CONF-780326-2) 
BOILERS/CLEANING 
Local chemical cleaning of supercritical pressure boilers by the 
inhibited solution of the EDTA ammonium salt, 3:40037 
Use of the Trilon B composition with phthalic anhydride to clean 
steam power plant equipment, 3: 
BOILERS/CO OL EQ IPMENT 
Automatic fuel supply control for direct-flow boilers with milling 
fans, 3:40042 
BOILERS/CORROSION 
Efficacy of aluminosilicate additive to liquid boiler fuel, 3:40034 
BOILERS/CORROSION PROTECTION 
Local chemical cleaning of supercritical pressure boilers by the 
inhibited solution of the EDTA ammonium salt, 3:40037 
BOILERS/DEPOSITS 
Formation of deposits with a high concentration of iron oxides on 
boiler heating surfaces, 3:4003 
BOILERS/DESIGN 
Case study: proposal to convert Gulf Coast plant from gas/oil to 
coal, 3:39981 (CONF-770136-) 
Erection and experiences with 600 MW brown coal boilers of the 
RWE, 3:40027 
BOILER.S/FLUIDIZED-BED COMBUSTORS 
Fluidised bed combustion for steam raising and power generation, 


3:41344 
BOILERS/MAINTENANCE 
Use of the Trilon B composition with phthalic anhydride to clean 
steam power plant equipment, 3:40038 
BOILERS/MANUFACTURING 
Specific features of fabrication of a 670 t/h boiler, 3:41348 
BOILERS/PIPES 
Investigation of limiting stress and thermal fatigue of steel 
12Cr1MoV, 3:41073 
Structure and properties of the metal of steam pipes made of steel 
EI 756 after long operation, 3:41074 
BOILERS/REGULATIONS 
BMA: technical rules for steam boilers (TRD). Publication of the 
BMA dated 25th Nov. 1977, 3:40023 
Technical rules for pressure and vessels, 3:40026 
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BOILERS/RESEARCH PROGRAMS 

Multicell fluidized-bed boiler design, construction, and test 

program, 3:40020 (FE-1237/M-78/64) 
BOILERS/RETROFITTING 

Clean Air Act standards and requirements, 3:38816 (CONF- 
770136-) 

Heat and electrical power cogeneration retrofitting technique. 
Costs and benefits, 3:39982 (CONF-780109-7) 

BOILERS/SPECIFICATIONS 

Technical regulations for steam boilers - compilation of the main 

standards, specifications, and the like, 3:40040 
BOILERS/WASTE HEAT UTILIZATION 
Rational diagram of separation arrangements for some waste heat 
utilizing boilers with low-load drums, 3:41349 
BOILING 
See also NUCLEATE BOILING 
POOL BOILING 

Mechanism of concentration due to evaporation in the immediate 

vicinity of the heating surface in boiling, 3:41322 
BOILING/HEAT TRANSFER 
Heat transfer stability in free-convective boiling on nonisothermal 
surface, 3:41326 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONE MARROW/RADIATION DOSES 

Marrow, ovary, and breast doses delivered by CHR diagnostic x- 

ray examinations: an update, 3:41652 (ANL-77-65(Pt.2)) 
BONE MARROW/RETENTION FUNCTIONS 

Disposition and biological effect of inhaled * Kr, 3:41676 (PNL- 
2500(Pt.1)) 

BONE MARROW/TRANSPLANTS 

Growth patterns of ultraviolet light-induced fibrosarcomas in 
subcutaneous peritoneal, and vascular compartments of 
syngeneic recipients, 3:41584 

BONE MARROW CELLS/SEPARATION PROCESSES 

Comparison of methods for separating bone marrow from bone, 
3:41581 (PNL-2500(Pt.1)) 

BONE TISSUES/AUTORADIOGRAPHY 

Evaluation of LR-115 cellulose nitrate film for use in bone 
autoradiography (?7°Ra, 741 Am), 3:41397 (ANL-77-65(Pt.2)) 

BONE TISSUES/BIOLOGICAL RADIATION EFFECTS 

Radiation-induced malignancies in beagles: status of virus studies 
(7°*Pu and 75°Pu), 3:41679 (PNL-2500(Pt.1)) 

Theory of the induction of bone cancer by radiation. II. A possible 
low-lying linear component in the induction of (bone) cancer by 
alpha radiation, 3:41670 (ANL-77-65(Pt.2)) 

BONE TISSUES/BONE MARROW CELLS 

Comparison of methods for separating bone marrow from bone, 
3:41581 (PNL-2500(Pt.1)) 

BONE TISSUES/INTERNAL IRRADIATION 

Proposed guidance on dose limits for persons exposed to 
transuranium elements in the general environment. Summary 
report (Pu, Am, and Cm), 3:41692 (EPA-520/4-77-016) 

BONE TISSUES/MINERALS 

Local bone mineral mass as a function of dose in radium cases 

(?7®Ra), 3:41665 (ANL-77-65(Pt.2)) 
BONE TISSUES/NEOPLASMS 

Theory of the induction of bone cancer by radiation. II. A possible 
low-lying linear component in the induction of (bone) cancer by 
alpha radiation, 3:41670 (ANL-77-65(Pt.2)) 

BONE TISSUES/PATHOLOGICAL CHANGES 

Bone and lung tumor response following inhalation of transuranic 
nitrates, 3:41687 (PNL-2500(Pt.1)) 

Late effects of acid inhalation, 3:41728 (PNL-2500(Pt.1)) 

Long-term effects of perinatally administered plutonium-239, 
3:41678 (PNL-2500(Pt.1)) 

Statistical evaluation of lung, bone, and liver tumors in rats 
exposed to aerosols of 7**PuQz2, 7°°PuOz, and 7**CmOn, 3:41688 
(PNL-2500(Pt.1)) 

BONE TISSUES/RADIATION DETECTION 

Determination of skeletal **°Pu exernal counting at the skull, 
3:41669 (ANL-77-65(Pt.2)) 

BONE TISSUES/RADIOCHEMICAL ANALYSIS 

Radiochemical method for the determination of ?7°Th in bone, 
3:41191 (ANL-77-65(Pt.2)) 

BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION/RESEARCH 

PROGRAMS 

Research and Development Program. Annual report: fiscal year 
1977 results; fiscal year 1978-1980 plans and forecast, 3:40088 
(TID-28409) 

BOOM TOWNS/FEDERAL ASSISTANCE PROGRAMS 

Federal-assistance programs and energy-development-impacted 
municipalities, 3:40516 (FEA/D-77/039) 


BRINES/FLUID FLOW 


BORATES/CRYSTAL STRUCTURE 
Structure of glasses containing transition metal ions, 3:41167 
(COO-27543-3) 
BOREHOLES/ACOUSTIC MONITORING 
Development of a microseismic borehole probe for monitoring the 
stability of geologic structures, 3:41769 
Development of high-temperature acoustic instrumentation for 
characterization of hydraulic fractures in dry hot rock, 3:39935 
BOREHOLES/EARTH PENETRATORS 
High temperature perforating method (Patent), 3:39065 
BOREHOLES/MEASURING INSTRUMENTS 
Development of high-temperature acoustic instrumentation for 
characterization of hydraulic fractures in dry hot rock, 3:39935 
BOREHOLES/NEUTRON LOGGING 
Optimizing modes of measurement with a pulse neutron method 
compensating for the effect of hydrogen content, 3:39047 
BOREHOLES/NEUTRON-GAMMA LOGGING 
Experimental study of media containing mercury by pulse, 
neutron gamma-spectrometry, 3:39049 
Optimizing the modes of continuous neutron-activation surveying, 
3:39048 
BOREHOLES/NEUTRON-NEUTRON LOGGING 
Theoretical and experimental development of a two-probe, pulse 
neutron method for distinguishing oil-bearing and water-bearing 
collectors, 3:39046 
BOREHOLES/STRESS ANALYSIS 
Analysis of deep boreholes in hot, dry, crystalline rock, 3:39897 
BOREHOLES/THREE-DIMENSIONAL CALCULATIONS 
Three-dimensional analysis of a single- and double-entry coal 
mine, 3:38897 
BOUNDARY-VALUE PROBLEMS/NUMERICAL SOLUTION 
Analysis of optimal finite element meshes in R’, 3:41933 (ORO- 
3443-69) 
BRAIN 
See also CEREBELLUM 
BRAIN/ACTIN 
Partial amino acid sequence of brain actin and its homology with 
muscle actin, 3:41561 
BRAIN/PROTEINS 
Calcium-mediated molecular transitions of S-100 protein: 
relationship to S-100 synthesis in rat glial cells, 3:41593 (PNL- 
2500(Pt. 1)) 
BRAZIL/ENERGY POLICY 
Brazil: energy options and current outlook, 3:40642 
BRAZIL/ENERGY SUPPLIES 
Brazil: energy options and current outlook, 3:40642 
BRAZIL/NUCLEAR ENERGY 
Atoms in the developing nations, 3:40571 
BRAZIL/OFFSHORE OPERATIONS 
Offshore: nations needing our help to exploit oil and gas (British 
offshore supply industry), 3:40670 
BRAZIL/URANIUM DEPOSITS 
Criteria for Pocos de Caldas type uranium in the U.S., 3:39214 
(GJBX-12(78)) 
Criteria for Ilimaussaq-type uranium in the U.S., 3:39215 (GJBX- 
12(78)) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS/COMPATIBILITY 
Compatibility of beryllium and beryllium oxide with lithium in a 
fusion reactor blanket, 3:42022 (HMI-B-205) 
BRICKS/MANUFACTURING 
Operating and capital costs of producing fired structural products 
from waste coal ash. Report No. 98, 3:38804 (CONF-740790-1) 
Production of forty percent core area flyash brick using a lignite 
flyash, and a northern West Virginia flyash, and a Western 
Kentucky flyash. Report No. 112, 3:38808 (NP-23105) 
BRICKS/SENSIBLE HEAT STORAGE 
Do-it-yourself, retrofit, solar heating system, 3:39844 
BRINES/CHEMISTRY 
Brine chemistry/combined heat and mass transfer, 3:39921 (EPRI- 
ER-660-SR) 
BRINES/CORROSIVE EFFECTS 
2000-hour heat exchanger study, 3:39923 (EPRI-ER-660-SR) 
Brine chemistry/combined heat and mass transfer, 3:39921 (EPRI- 
ER-660-SR) 
BRINES/FLUID FLOW 
Experimental investigation of the permeability of Kayenta and St. 
Peter sandstones to hypersaline brine in the temperature interval 
} bd lt at 10.3-MPa confining pressure, 3:39946 (UCRL- 





BRINES/PROCESSING 


BRINES/PROCESSING 
or for geothermal brine treatment, 3:39922 (EPRI-ER-660- 
BRINES/ROCK-FLUID INTERACTIONS 
Rock-brine chemical correlations, 3:39950 (EPRI-ER-660-SR) 
BRINES/SCALING 
Operational experience at the San Diego Gas and Electric/ERDA 
Niland Geothermal Loop Experimental Facility, 3:39914 
(EPRI-ER-660-SR) 
BRINES/WASTE PROCESSING 
Methods for geothermal brine treatment, 3:39922 (EPRI-ER-660- 


SR) 
BRITISH COLUMBIA/GEOTHERMAL RESOURCES 
Meager Creek geothermal investigation summary, 3:39865 (EPRI- 
ER-660-SR) 
BROMINE/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
BROMINE/ENVIRONMENTAL TRANSPORT 
Hourly variation of aerosol composition in the Great Lakes Basin, 
3:41468 
BRONCHI/PATHOLOGICAL CHANGES 
Inhibition of bronchoconstriction caused by exposure of guinea 
pigs to sulfuric acid aerosols, 3:41724 (PNL-2500(Pt.1)) 
BROWN COAL/COMBUSTION 
Emissions of 22 elements from brown-coal combustion, 3:39006 
BUBBLES/FABRICATION 
Investigation of a laboratory process for preparing polyethylene 
hollow shells. Final report, 3:41156 (UCRL-13679) 
BUILDING CODES 
Amendents to the Energy Resources Conservation and 
Development Commission Residential Building Standards. 
Initial study, 3:40845 (NP-22845) 
BUILDING MATERIALS 
See also BRICKS 
CONCRETES 
Solar modulator: a novel approach for controlling direct solar 
gain in architectural applications, 3:39778 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONING 
Energy saving through the correct regulation of heating, 
ventilation and air-conditioning units. Pt. 2, 3:40814 
BUILDINGS/ARCHITECTURE 
On-site energy sources as determinants of form and materials in 
cold climate architecture, 3:39761 
Solar collectors and their integration into the architecture of 
buildings, 3:40807 
BUILDINGS/BLAST EFFECTS 
Principles and techniques of radiation hardening. Volume I. 
Interaction of radiation with matter and material effects, 3:41409 
BUILDINGS/COOLING SYSTEMS 
Heating-cooling control system (Patent), 3:40780 
BUILDINGS/DATA COMPILATION 
“ae energy use data book: edition 1 (8 chapters plus 
glossary, user's guide, indexes, and bibliography), 3:40709 
(ORNL-5363) 
BUILDINGS/DESIGN 
Planning, construction and maintenance of buildings according to 
the new energy saving law. A presentation of legal regulations 
with numerous pictures, tables, examples and keyword index for 
practical use, 3:40813 
BUILDINGS/DOORS 
Windows for thermal and sound insulation, 3:40787 
BUILDINGS/ENERGY CONSERVATION 
Design and evaluation criteria for energy conservation in new 
buildings, 3:40778 (PB-272511) 
Energy saving in buildings, 3:40802 
Energy use and conservation program, 3:40777 (LBL-5982) 
Silent gluttons: energy conservation in buildings. General 
principles and possible results, 3:40612 (NP-23196) 
Southern California Gas Company's voluntary load reduction 
plan, 3:40774 (LBL-5236) 
Upside-down energy design (Building design and energy 
conservation), 3:40785 
BUILDINGS/ENERGY CONSUMPTION 
Buildings energy use data book: edition 1 (8 chapters plus 
glossary, user’s guide, indexes, and bibliography), 3:40709 
(ORNL-5363) 
Energy - products - processes, 3:40779 
Energy use and conservation program, 3:40777 (LBL-5982) 
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BUILDINGS/FLAT PLATE COLLECTORS 
Solar collectors and their integration into the architecture of 
buildings, 3:40807 
BUILDINGS/HEAT RECOVERY 
Heat recovery in urban agglomerations, 3:40801 
BUILDINGS/HEAT RECOVERY EQUIPMENT 
Heat recovery from the exhaust air of ventilation systems, 3:40806 
BUILDINGS/HEATING SYSTEMS 
Energy consumption in heating systems of floors and buildings, 
3:40840 


Heat recovery system for forced air furnaces (Patent), 3:40783 
Heating-cooling control system (Patent), 3:40780 
BUILDINGS/INSOLATION 
Solar hours and solar intensity on various sides of buildings, 
3:39451 
BUILDINGS/LAWS 
Planning, construction and maintenance of buildings according to 
the new energy saving law. A presentation of legal regulations 
with numerous pictures, tables, examples and keyword index for 
practical use, 3:40813 
BUILDINGS/LIFE-CYCLE COST 
Applying life-cycle budgeting to energy problems: life-cycie cost 
analysis of energy options, 3:40517 (NP-23196) 
BUILDINGS/LIGHTING SYSTEMS 
Beam daylighting: direct use of solar energy for interior lighting, 
3:40841 


BUILDINGS/PASSIVE SOLAR HEATING SYSTEMS 
Buildings: proving the Solar Staircase (TM). Complete passive 
solar heating present status, 3:39775 
Energy conservation: a topoclimate approach, 3:39458 
Passive testing at Los Alamos, 3:39707 (LA-UR-78-1158) 
BUILDINGS/RESPONSE FUNCTIONS 
Improved numerical dissipation for time integration algorithms in 
structural dynamics, 3:41761 
BUILDINGS/RETROFITTING 
Identifying retrofit projects for buildings. Federal energy 
management program (Handbook), 3:40598 (FEA/D-76/467) 
BUILDINGS/SENSIBLE HEAT STORAGE 
Solar heating system using building thermal mass as energy 
storage, 3:39852 
BUILDINGS/SOLAR AIR CONDITIONING 
New laws to encourage solar energy use for individual buildings, 
3:40734 
BUILDINGS/SOLAR COOLING SYSTEMS 
Constraints and incentives to the widespread use of solar heating 
and cooling systems, 3:40731 
BUILDINGS/SOLAR SPACE HEATING 
Assessment of solar heated buildings and collectors, 3:39770 
Constraints and incentives to the widespread use of solar heating 
and cooling systems, 3:40731 
Minimum energy building's first winter, 3:39751 
New laws to encourage solar energy use for individual buildings, 


:40734 
BUILDINGS/SPACE HEATING 
Energy saving through the correct regulation of heating, 
ventilation and air-conditioning units. Pt. 2, 3:40814 
Floor heating with plastics pipe, 3:40784 
— belongs to the multivalent low-temperature heating system, 
:40809 
Gas heat pump, a novel system for heating buildings, 3:40771 
(AED-Conf-76-559-003) 
en thermostats in heating installations in buildings, 
:40791 


Novel heating systems - decentralized combined heat and power 
generation using internal combustion engines, 3:40811 
Use of conventional type radiators in low-temperature heating 
systems, 3:40808 
Warm water floor heating system for dry mounting, 3:40810 
BUILDINGS/THERMAL INSULATION 
Ordinance concerning energy-saving thermal insulation in 
buildings, dated 11 Aug 1977, 3:40792 
BUILDINGS/TRITIUM RECOVERY 
Simulation of large-scale air detritiation operations by computer 
modeling and bench-scale experimentation, 3:42037 (ANL/ 
FPP-77-3) 
BUILDINGS/VENTILATION 
Wind, temperature, and natural ventilation: theoretical 
considerations, oe 
BUILDINGS/WINDO 
Profiles for wooden Gieepiats: Pivoting windows, bottom-hinged 
pivoting windows, and bottom-hinged windows, 3:40812 
Windows for thermal and sound insulation, 3:40787 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNKER OILS 
See RESIDUAL FUELS 
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BUREAU OF MINES 
See US BUREAU OF MINES 
BURNERS 
See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/PERFORMANCE TESTING 

Pilot plant verification of operating conditions for the Rover 

Secondary Burner, 3:39295 (ICP-1147) 
BURNERS/STANDARDS 

Comments on DIN 4788, part 1, edition June 1977, gas burners 

with and without blowers, 3:41342 
BURNS/DEPTH 

Ultrasonic technique for characterizing skin burns (Patent), 

3:41603 
BUSES/FUEL ECONOMY 

Mechanical hybrid drive for UTDC minibus. II. Optimization and 

performance, 3:40976 (CONF-7606118-P1) 
BUSES/HYBRID SYSTEMS 

Mechanical hybrid drive for UTDC minibus. I. System design and 
model, 3:40975 (CONF-76061 18-P1) 

Mechanical hybrid drive for UTDC minibus. II. Optimization and 
performance, 3:40976 (CONF-76061 18-P1) 

BUTANOLS/BIOSYNTHESIS 

Biological production of organic solvents from cellulosic wastes. 
Progress report, September 15, 1976-September 14, 1977, 
3:39660 (COO-4070-1) 

Degradation of cellulosic biomass and its subsequent utilization for 
the production of chemical feedstocks, 3:39663 (COO-4198-4) 

BUTYL ALCOHOLS 
See BUTANOLS 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also COOPER REACTOR 
FUKUSHIMA-I REACTOR 
FUKUSHIMA-2 REACTOR 
FUKUSHIMA-3 REACTOR 
FUKUSHIMA-4 REACTOR 
FUKUSHIMA-5 REACTOR 
FUKUSHIMA-6 REACTOR 
HUMBOLDT BAY REACTOR 
QUAD CITIES-1 REACTOR 
QUAD CITIES-2 REACTOR 
TULLNERFELD REACTOR 
BWR TYPE REACTORS/ATWS 

Anticipated transients without scram for light water reactors. Staff 
report, 3:40425 (NUREG-0460(Vol.1)) 

Anticipated transients without scram for light water reactors. 
Appendices. Staff report, 3:40426 (NUREG-0460(Vol.2)(App.)) 

a fuel-behavior research in the Federal Republic of Germany, 

40455 
BWR TYPE REACTORS/BLOWDOWN 

Analysis of thrust and jet impingement forces using the JIP 

computer program, 3:40336 (GAI-TR-104-NP-A) 
BWR TYPE REACTORS/CONTAINMENT SHELLS 

Safety margins of containment structures under impulsive loading, 
3:40445 (UCRL-80626) 

BWR TYPE REACTORS/CONTAINMENT SYSTEMS 

COMPARE-MOD |: a code for the transient analysis of volumes 
— heat sinks, flowing vents, and doors, 3:40416 (LA-7199- 

) 

Component-loadings-service level assignments class MC vessels, 
class MC supports, internal structures, and associated piping 
systems, 3:40127 (NP-23119) 

Final air test results for the 1/5-scale Mark I boiling water reactor 
pressure suppression experiment, 3:40444 (UCRL-52371) 

Mark I containment program: program action plan. Revision 3, 
3:40126 (NP-23114) 

Mark III small scale chugging tests: Test Series 5013, 3:40125 
(NEDO-21529) 

Suppression pool dynamics. Annual report, 1 July 1976-30 June 
1977, 3:40421 (NUREG-0264-3) 

BWR TYPE REACTORS/DOPPLER COEFFICIENT 

Evaluation of temperature dependent resonance integrals using the 
hammer code, 3:40120 (BNL-NUREG-23500) 

BWR TYPE REACTORS/FISSION PRODUCT RELEASE 

Review of the radiation chemistry of iodine compounds in 
aqueous solution, 3:40122 (CEGB-RD/B/N-4009) 

BWR TYPE REACTORS/FISSION PRODUCTS 

Evaluation of fission product after-heat. Quarterly report, July 1, 
1975-September 30, 1975, 3:40128 (NUREG-0018-1) 

Evaluation of fission product afterheat. Quarterly report, 1 
October 1976-31 December 1976, 3:40129 (NUREG-0018-5) 

BWR TYPE REACTORS/FUEL ELEMENTS 

Fission product source terms for the LWR loss-of-coolant 

accident: summary report, 3:40431 (NUREG/CR-0091) 


CADMIUM/DESORPTION 


Planning support document for the EPRI Light Water Reactor 
Fuel Performance Program. Supplement No. 1: progress in 
1977, 3:40124 (EPRI-NP-737-SR) 

BWR TYPE REACTORS/FUEL MANAGEMENT 

Feasibility of core management system by data communication for 

boiling water reactors, 3:40132 
BWR TYPE REACTORS/HYDRAULICS 

Space-time analysis of void reactivity feedback in boiling water 
reactors, 3:40121 (BNL-NUREG-23501) 

BWR TYPE REACTORS/LOSS OF COOLANT 

COMPARE-MOD 1: a code for the transient analysis of volumes 
with heat sinks, flowing vents, and doors, 3:40416 (LA-7199- 
MS) 

LWR fuel-behavior research in the Federal Republic of Germany, 
3:40455 

Safety margins of containment structures under impulsive loading, 
3:40445 (UCRL-80626) 

Suppression pool dynamics. Annual report, 1 July 1976-30 June 
1977, 3:40421 (NUREG-0264-3) 

BWR TYPE REACTORS/MELTDOWN 

Exploratory study of molten core material/concrete interactions, 
July 1975-March 1977, 3:40440 (SAND-77-2042) 

Formation of hydrogen during core melt accidents in nuclear 
power plants with light water reactors, 3:40465 

BWR TYPE REACTORS/OFF-GAS SYSTEMS 

Technical report on operating experience with boiling water 

reactor offgas systems, 3:40131 (NUREG-0442) 
BWR TYPE REACTORS/PIPES 

Development of adaptive learning networks for pipe inspection. 
Final report, 3:40123 (EPRI-NP-688) 

BWR TYPE REACTORS/POWER-COOLING-MISMATCH 

ACCIDENTS 

LWR fuel-behavior research in the Federal Republic of Germany, 
3:40455 

BWR TYPE REACTORS/PRESSURE VESSELS 

Investigations on cracking and embrittlement of welded seams 
during stress-relief heat treatment of pressure vessel steels, 
3:40137 (INEL-tr-26) 

BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Investigation of the boundaries of various flow pattern regions of 
steam-water mixtures at high pressures, 3:40136 

BWR TYPE REACTORS/RADIOACTIVITY TRANSPORT 

Review of the radiation chemistry of iodine compounds in 
aqueous solution, 3:40122 (CEGB-RD/B/N-4009) 

BWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 

Optimal control design for load following boiling water reactor, 
3:40479 

BWR TYPE REACTORS/REACTOR MATERIALS 

Heat resisting steel for water-cooled reactor shells and evaluation 

of its working capacity, 3:40135 
BWR TYPE REACTORS/REACTOR OPERATION 

Licensed operating reactors. Operating units stavus report, data as 
of 2-28-78 (USA), 3:40130 (NUREG-0020(Vol.2)(No.3)) 

BWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 

Environmental testing of class IE ac motor control center for 
nuclear power plants, 3:40477 

BWR TYPE REACTORS/REACTOR SAFETY 

Nuclear reactor safety. Quarterly progress report, October 1- 
December 31, 1977, 3:40415 (LA-7195-PR) 

Plan for research to improve the safety of light-water nuclear 
power plants, 3:40424 (NUREG-0438) 

BWR TYPE REACTORS/RESONANCE INTEGRALS 

Evaluation of temperature dependent resonance integrals using the 
hammer code, 3:40120 (BNL-NUREG-23500) 

BWR TYPE REACTORS/VOID COEFFICIENT 

Space-time analysis of void reactivity feedback in boiling water 

reactors, 3:40121 (BNL-NUREG-23501) 


Cc 


CABLES/INSPECTION 
New methods of testing and investigating highly stressed shaft 
winding and cable belt roadway conveyor installations, 3:38970 
CABLES/JOINTS 
Splice flexure performance factors in shuttle car trailing cables. 
Report of investigation 1977, 3:38857 (PB-272926) 
CABLES/OSCILLATIONS 
New methods of testing and investigating highly stressed shaft 
winding and cable belt roadway conveyor installations, 3:38970 
CADMIUM/DESORPTION 
Desorption of metals from suspended material in the Rhine 
estuary, 3:41529 





CADMIUM/ELECTRONIC STRUCTURE 


CADMIUM/ELECTRONIC STRUCTURE 
Effective core potentials for the cadmium and mercury atoms, 
:41800 


CADMIUM/TOXICITY 
Hematologic effects of chronic lead and cadmium ingestion in 
iron ient rats, 3:41729 (PNL-2500(Pt.1)) 
CADMIUM 112 TARGET/PION MINUS REACTIONS 
Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c, 3:41831 
CADMIUM 112 TARGET/PROTON REACTIONS 
Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c, 3:41831 
CADMIUM ARSENIDES/CRYSTAL GROWTH 
Ternary semiconductor crystals for nonlinear optical applications 
(AgGa Sez and CdGeAs,), 3:41166 
UM OXIDES/INHALATION 
Toxicity of inhaled cadmium oxide (Drug protection against 
inhaled cadmium oxides), 3:41730 (PNL-2500(Pt.1)) 
CADMIUM OXIDES/TOXICITY 
Toxicity of inhaled cadmium oxide (Drug protection against 
inhaled cadmium oxides), 3:41730 (PNL-2500(Pt. 1)) 
CADMIUM SELENIDE SOLAR CELLS/FABRICATION 
Recent results on II-VI heterojunctions for photovoltaic solar 
energy conversion, 3:39498 
CADMIUM SELENIDES/HOT PRESSING 
Development of ferromagnetic spinels for optical isolation at 10.6 
pum. Progress report, December 1, 1977-February 28, 1978, 
3:41085 (COO-4056-6) 
CADMIUM SULFIDE SOLAR CELLS/CRYSTAL DOPING 
Influence of Cd and Zn doping on the electrical and optical 
properties of bulk Cu2S, 3:39495 
CADMIUM SULFIDE SOLAR CELLS/EFFICIENCY 
Development of a thin film polycrystalline solar cell for large 
scale terrestrial use. Quarterly progress report, January 1, 1977- 
March 31, 1977, 3:39477 (DSE-2538-3) 
CADMIUM SULFIDE SOLAR CELLS/ELECTRICAL 
PROPERTIES 
Relationships between preparation parameters, operating 
characteristics, and physical processes in CueS-CdS thin film 
solar cells, 3:39652 
CADMIUM SULFIDE SOLAR CELLS/FABRICATION 
Automatable integrated thin film solar cell array, 3:39653 
CdS sprayed thin films: electrical and optical properties, 3:39497 
CdS-sputtered CueS solar cells, 3:39502 
Development of a thin film polycrystalline solar cell for large 
scale terrestrial use. Quarterly progress report, January 1, 1977- 
March 31, 1977, 3:39477 (DSE-2538-3) 
Formation of CueS thin films for CdS solar cells by sulfurization 
of copper with thiourea, 3:39496 
Indium phosphide films deposited by cylindrical magnetron 
reactive sputtering, 3:39503 
Post-fabrication treatments, surface properties, and front contact 
of Cu/sub x/S-CdS solar cells, 3:39659 
Recent results on II-VI heterojunctions for photovoltaic solar 
energy conversion, 3:39498 
Relationships between preparation parameters, operating 
characteristics, and physical processes in CugS-CdS thin film 
solar cells, 3:39652 
Rheotaxy for large grain thin film solar cell fabrication (Large 
grain size polycrystals), 3:39576 
Thin film heterojunction and homojunction solar cells utilizing I- 
III-VI, ternary compound semiconductors (CulnS. 
homojunction and CulnSe2, CulnS2, CulnTe2./CdS 
heterojunctions), 3:39499 
Utilization of I-III-VI, ternary compound semiconductors in thin- 
en and homojunction photovoltaic devices, 


CADMIUM SULFIDE SOLAR CELLS/HEAT TREATMENTS 
Post-fabrication treatments, surface properties, and front contact 
of Cu/sub x/S-CdS solar cells, 3:39659 
be SULFIDE SOLAR CELLS/MATHEMATICAL 


Model of the CdS/Cuw2S heterojunction, 3:39655 
CADMIUM SULFIDE SOLAR CELLS/OPTIMIZATION 
Advances in the development of efficient thin film CdS/CueS 
solar cells, 3:39501 
CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 
Influence of the horizortal and vertical structure of the p-n 
junction in CueS-CdS solar cells, 3:39656 
a solar cells (Both single crystal and polycrystalline), 


Utilization of I-III-VIz ternary compound semiconductors in thin- 
Seton and homojunction photovoltaic devices, 


CADMIUM SULFIDE SOLAR CELLS/PHOTOVOLTAIC 


EFFECT 
Model of the CdS/Cw2S heterojunction, 3:39655 
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CADMIUM SULFIDE SOLAR CELLS/P-N JUNCTIONS 
Influence of the horizontal and vertical structure of the p-n 
junction in Cu2S-CdS solar cells, 3:39656 
CADMIUM SULFIDE SOLAR CELLS/PRODUCTION 
CueS-CdS thin film solar cells, 3:39490 
CADMIUM SULFIDE SOLAR CELLS/SPECTRAL RESPONSE 
Variation of short-circuit current spectral response with Cu/sub 2- 
x/S composition in thin film Cu/sub 2-x/S/CdS photovoltaic 
cells, 3:39654 
CADMIUM SULFIDES/CRYSTAL GROWTH 
Rheotaxy for large grain thin film solar cell fabrication (Large 
grain size polycrystals), 3:39576 
CADMIUM SULFIDES/SPRAY COATING 
CdS sprayed thin films: electrical and optical properties, 3:39497 
CADMIUM TELLURIDE SOLAR CELLS/FABRICATION 
Recent results on II-VI heterojunctions for photovoltaic solar 
energy conversion, 3:39498 
IRROTHERMAL ALTERATION 
Dolomitization of CaCOs: an experimental study at 252 to 295°C, 
3:39952 
CALCIUM/BODY BURDEN 
226Ra and calcium in the human eye, 3:41666 “tea 77-65(Pt.2)) 
CALCIUM/ENVIRONMENTAL TRANSPORT 
Hourly variation of aerosol composition in the Great Lakes Basin, 
3:41468 
CALCIUM/INTESTINAL ABSORPTION 
Electron probe microanalysis and the cellular basis of intestinal 
calcium absorption, 3:41594 (UR-3490-1353) 
CALCIUM/ION EXCHANGE CHROMATOGRAPHY 
Forced-flow chromatographic determination of calcium and 
magnesium with continuous spectrophotometric detection, 
3:41196 (IS-T-806) 
CALCIUM/MICROANALYSIS 
Electron probe microanalysis and the cellular basis of intestinal 
calcium absorption, 3:41594 (UR-3490-1353 
CALCIUM/SPECTROPHOTOMETRY 
Forced-flow chromatographic determination of calcium and 
magnesium with continuous spectrophotometric detection, 
3:41196 (IS-T-806) 
CALCIUM 40 TARGET/OXYGEN 18 REACTIONS 
Inelastic ‘*O scattering on *°Ca at 50 MeV, 3:41884 (COO-1265- 
190 


) 
CALCIUM 40 TARGET/PROTON REACTIONS 
Pick-up and inelastic scattering contributions to the proton optical 
potential (30 MeV), 3:41876 
CALCIUM 48 TARGET/HELIUM 3 REACTIONS 
Is (He, t) primarily a (*He, a)(a, t) reaction, 3:41879 
CALCIUM 48 TARGET/PROTON REACTIONS 
Pick-up and inelastic scattering contributions to the proton optical 
potential (30 MeV), 3:41876 
CALCIUM CARBONA 
See also ARAGONITE 
CALCITE 
CALCIUM CARBONATES/SOLUBILITY 
Literature review of the saturation state of seawater with respect 
to calcium carbonate and its possible significance for scale 
formation on OTEC heat exchangers, 3:39692 (PNL-2605) 
Stability of Mg-Ca carbonates, 3:39951 
CALCIUM CARBONATES/STABILITY 
Stability of Mg-Ca carbonates, 3:39951 
CALCIUM COMPOUNDS/SYNTHESIS 
Calcium chromate synthesis: process variables study, 3:41208 
(GEPP-372) 
CALCIUM FLUORIDES 
See also FLUORITE 
CALCIUM FLUORIDES/DIELECTRIC PROPERTIES 
Dielectric relaxation in rare-earth do calcium fluoride crystals. 
Final report 1976-1977, 3:41405 (AD-A-045376 
CALCIUM FLUORIDES/PHYSICAL RADIATION EFFECTS 
Interpretation of inert gas release from irradiated solids, 3:41181 
CALHOUN-1 REACTOR/ENVIRONMENTAL EFFECTS 
Annual operation report: January-December 1977 (including 
environmental report), 3:40271 (DOCKET-50285-960) 
CALHOUN-1 REACTOR/REACTOR OPERATION 
Annual operation report: January-December 1977 (including 
environmental report), 3:40271 (DOCKET-50285-960) 
CALIFORNIA 
See also IMPERIAL VALLEY 
LOS ANGELES 
CALIFORNIA/AIR POLLUTION 
— of winter air pollution episodes, 3:41449 (LBL- 
CALIFORNIA/EARTHQUAKES 
Field-seismic investigation of the August 1975 Oroville, 
California, earthquake sequence, 3:41765 
Search for selene fe Orerunners to earthquakes in central 
California, 3:41758 
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CALIFORNIA/ELECTROMAGNETIC SURVEYS 

Microwave radiometric survey of the San Joaquin nuclear project 

site, Kern County, California, 3:41510 
CALIFORNIA/ENERGY CONSERVATION 

California Energy Commission’s plan for energy conservation, 
3:40603 (LBL-5236) 

Energy extension for California: context and potential impact, 
3:40762 (LBL-5236) 

Impact of energy conservation on the building and construction 
trades, 3:40764 (LBL-5236) 

CALIFORNIA/ENERGY MANAGEMENT 

Private energy management consultants in California: a review of 
current activities and analysis of CERCDC policy options, 
3:40512 (NP-22848) 

State energy management: the California Energy Resources 
— and Development Commission, 3:40506 (NP- 
23076) 

CALIFORNIA/ENERGY SOURCE DEVELOPMENT 

Energy analysis program (Conducted by Lawrence Berkeley 

Lab), 3:40511 (LBL-5982) 
CALIFORNIA/FOSSIL-FUEL POWER PLANTS 

Site-specific analysis of hybrid geothermal/fossil power plants, 
3:39901 (TID-27926) 

CALIFORNIA/GEOTHERMAL DISTRICT HEATING 

Mammoth geothermal district heating system, 3:39936 (EPRI-ER- 
660-SR) 

CALIFORNIA/GEOTHERMAL ENERGY 

Direct heat applications of geothermal energy in the geysers/ 
Clear Lake Region. Final report. Volume II. Environmental 
assessment, 3:39904 (SAN-1326-1/2) 

CALIFORNIA/GEOTHERMAL POWER PLANTS 

Site-specific analysis of hybrid geothermal/fossil power plants, 

3:39901 (TID-27926) 
CALIFORNIA/GROUND SUBSIDENCE 

Calculated horizontal movements at Baldwin Hills, California, 
3:39121 

Subsidence control and urban oil production: a case history 
Beverly Hills (east) oil field, California, 3:39120 

CALIFORNIA/PETROLEUM DEPOSITS 

Improved secondary oil recovery by controlled water flooding- 
pilot demonstration Ranger Zone, Fault Block VII, Wilmington 
Field, Phase I. Quarterly report for January-March 1978, 
3:39055 (SAN-1396-18A) 

CALIFORNIA/POWER DEMAND 
Energy use and conservation program, 3:40777 (LBL-5982) 
CALIFORNIA/POWER GENERATION 

Review and critique of California electricity generation methods 

assessment project. Final report, 3:40703 (NP-22849) 
CALIFORNIA/REGIONAL ANALYSIS 
— of winter air pollution episodes, 3:41449 (LBL- 


6819) 
CALIFORNIA/SOLAR INDUSTRY 
CETA shines in California sun power, 3:40726 
CALIFORNIA/THERMAL POWER PLANTS 
Environmental research program (Environmental health hazards 
in California), 3:41440 (LBL-5982) 
CALIFORNIA/URANIUM DEPOSITS 
Hydrogeochemical and stream-sediment reconnaissance survey of 
the National Uranium Resource Evaluation (NURE) Program: 
western United States. Quarterly progress report, October- 
December 1977, 3:39251 (UCID-16911-77-4) 
CALIFORNIA/US EES 
Energy extension for California: context and potential impact, 
3:40762 (LBL-5236) 
Solar demonstration projects and their role in the solar 
commercialization process, 3:39461 (LBL-5236) 
CALIFORNIUM 254 TARGET/TRITON REACTIONS 
Detection of the new isotopes, 12.3-minute *®Cf and 43-minute 
258M, 3:41903 (LA-UR-77-2901) 
CALIFORNIUM 256/SPONTANEOUS FISSION 
Detection of the new isotopes, 12.3-minute *°*Cf and 43-minute 
288 Md, 3:41903 (LA-UR-77-2901) 
CALIFORNIUM ISOTOPES/TRANSPORT 
Safety analysis report for packaging (SARP) of the Oak Ridge 
National Laboratory TRU Californium Shipping Container, 
3:41273 (ORNL-5409) 
CALIPER LOGGING/EQUIPMENT 
Sensor application survey. Technical report, task 1, 3:39896 (TID- 
27941) 
CALVERT CLIFFS-1 REACTOR/REACTOR OPERATION 
Annual operating report: January-December 1977, 3:40272 
(DOCKET-50317-976) 
CALVERT CLIFFS-2 REACTOR/REACTOR OPERATION 
Annual operating report: January-December 1977, 3:40272 
(DOCKET-503 17-976) 


CARBON DIOXIDE/ADSORPTION ISOTHERMS 


CANADA 
See also ALBERTA 
BRITISH COLUMBIA 
NEWFOUNDLAND 
NORTHWEST TERRITORIES 
SASKATCHEWAN 
CANADA/GEOPHYSICAL SURVEYS 
In-situ stress: an analysis, 3:38908 
CANADA/NUCLEAR POWER 
Canadian attitudes to nuclear power, 3:40387 (AECL-5714) 
National assessment of public perceptions and attitudes to nuclear 
power in Canada. Part I. Study development and utilization, 
3:40395 (CONF-760688-) 
CANADA/URANIUM DEPOSITS 
Huronian rocks and uraniferous conglomerates in the Canadian 
shield, 3:39224 (GSCan-P-68-40) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS/PRESSURE TUBES 
Power tubes: the pressurized tanks of the CANDU nuclear 
reactors, 3:40181 
Research carried out at the Ecole Polytechnique on the behavior 
of pressurized tanks, 3:40182 
CANDU TYPE REACTORS/REACTOR COMPONENTS 
Radiation damage to and fatigue evaluation of reactor end fittings, 
3:40183 
CANDU TYPE REACTORS/REACTOR COOLING SYSTEMS 
Advantages of butterfly valves for power plants, 3:40180 
CANDU TYPE REACTORS/REACTOR MATERIALS 
Materials requirements for Canada’s nuclear power program, 
3:40179 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPILLARIES/BLOOD FLOW 
Long-term vascular effects of ionizing radiations in the mouse: 
capillary blood flow (Gamma radiation, fission neutrons, '** Xe), 
3:41662 
CARBIDES/MECHANICAL PROPERTIES 
Introduction of high oxygen affinity elements manganese, 
chromium, and vanadium in the powder metallurgy of P/M 
parts, 3:41078 
CARBOHYDRATES 
See also SACCHARIDES 
CARBOHYDRATES/MATERIALS RECOVERY 
Purification of waste water high in carbohydrates and 
simultaneous production of high protein feed products (Patent), 
3:40905 
CARBON 
See also ACTIVATED CARBON 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/PHASE DIAGRAMS 
Morphology of ETA phase in cemented WC--Co alloys, 3:41139 
Premixing ferromolybdenum in alloy sintered compacts with the 
aid of a liquid phase, 3:41050 
CARBON/PHYSICAL RADIATION EFFECTS 
Thin carbon foil breakage times under ion beam bombardment, 
3:41180 
CARBON/REACTION KINETICS 
Theromdynamics of carbon in nickel-based multicomponent solid 
solutions, 3:41087 (ORNL/TM-6282) 
CARBON/THERMODYNAMIC ACTIVITY 
Theromdynamics of carbon in nickel-based multicomponent solid 
solutions, 3:41087 (ORNL/TM-6282) 
CARBON 12 TARGET/PION MINUS REACTIONS 
Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c, 3:41831 
CARBON 12 TARGET/PROTON REACTIONS 
Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c, 3:41831 
CARBON 13 REACTIONS/ONE-NUCLEON TRANSFER 
REACTIONS 
Sub-Coulomb neutron transfer on *°* Pb using carbon and oxygen 
ions (?°°Pb('°C, '*C), 52 MeV; angular distribution, DWBA), 
3:41899 (COO-1265-190) 
CARBON 14/RADIOACTIVE WASTE PROCESSING 
Reference facility description for the recovery of iodine, carbon, 
and krypton from gaseous wastes, 3:39310 (ICP-1126) 
CARBON BLACK/MANUFACTURING 
Source assessment: carbon black manufacture. Final report, June 
1975-July 1977, 3:41452 (PB-273068) 
CARBON BLACK/RAW MATERIALS 
Method for the production of raw materials containing high-grade 
carbon black (Patent), 3:38786 
CARBON DIOXIDE/ADSORPTION ISOTHERMS 
Surface properties of coal, 3:38792 (ORNL/MIT-264) 





CARBON DIOXIDE/CHEMICAL REACTION KINETICS 


Surface properties and reactions of coal, 3:38793 (ORNL/MIT- 
266 


CARBON DIOXIDE/CHEMICAL REACTION KINETICS 
Reaction kinetics between CO: and oil shale char, 3:39173 
(UCRL-80551) 
CARBON DIOXIDE/COMPARATIVE EVALUATIONS 
Control of a mine fire at Osterfeld Colliery by means of nitrogen, 
3:38943 
CARBON DIOXIDE/DENSITY 
Thermodynamic properties of natural gas, petroleum gas and 
related mixture. Pt. 1. Mixed fluid densities, 3:39158 
CARBON DIOXIDE/ENVIRONMENTAL EFFECTS 
Quantitative environmental comparison of coal and nuclear 
generation workshop summary, 3:40684 (MTR-7004) 
Sun as a maker of weather and climate, 3:41432 
CARBON DIOXIDE/MONITORING 
Safety principles for the development and use of gas metering 
devices in coal mines, 3:38947 
CARBON DIOXIDE/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of natural gas, petroleum gas and 
related mixture. Pt. 1. Mixed fluid densities, 3:39158 
CARBON DIOXIDE LASERS/CLOSED-CYCLE SYSTEMS 
Sealed multiatmosphere CO. TEA laser: Seed-gas compatible 
system using unheated oxide catalyst, 3:41295 
CARBON DIOXIDE LASERS/ELECTRIC DISCHARGES 
High-pressure discharge for CO: lasers, 3:41283 (AD-A-045448) 
CARBON DIOXIDE LASERS/FREQUENCY CONVERTERS 
Ternary semiconductor crystals for nonlinear optical applications, 
3:41166 
CARBON DIOXIDE LASERS/NUCLEAR PUMPING 
Nuclear pumping of a neutral carbon laser, 3:41286 (COO-2007- 
94) 


Nuclear pumping of a neutral carbon laser, 3:41287 (COO-2007- 
95 


CARBON DIOXIDE LASERS/RESEARCH PROGRAMS 
Status of high-power lasers at the “Centre d’Etudes de Limeil”, 
3:41305 
CARBON IONS/ION-ATOM COLLISIONS 
L-subshell ionization cross sections for uranium by charged 
particle bombardment, 3:41807 (COO-1265-190) 
Projectile charge dependence of L-subshell ionization cross 
section ratios for heavy elements, 3:41806 (COO-1265-190) 
CARBON MONOXIDE/CHEMICAL REACTION YIELD 
Explosives and formation of toxic gases in large-scale blasting, 
3:38956 
CARBON MONOXIDE/CHEMICAL REACTIONS 
Formation of iron carbonyl] between a 1/2% Mo steel and high- 
pressure gases containing carbon monoxide, 3:41209 (ORNL- 
5410) 
CARBON MONOXIDE/DENSITY 
Thermodynamic properties of natural gas, petroleum gas and 
related mixture. Pt. 1. Mixed fluid densities, 3:39158 
CARBON MONOXIDE/ELECTRON-MOLECULE 
COLLISIONS 
Vibrational excitation of N2, CO, and Hz by electron impact 
(Cross sections at 72°), 3:41803 (AD-433190) 
CARBON MONOXIDE/MASS SPECTROSCOPY 
Quality engineering and control semiannual progress report, May- 
October 1977, 3:41184 (RFP-2699) 
CARBON MONOXIDE/MONITORING 
Early detection of mine fires by monitoring carbon monoxide in 
the upcast and downcast air, 3:38945 
Safety principles for the development and use of gas metering 
devices in coal mines, 3:38947 
Use of electrochemical cells in environmental monitoring, 3:39019 
Whole mine communications and monitoring system, 3:38946 
CARBON MONOXIDE/SAMPLING 
Air quality and center city residential development. 
(Environmental pollutants and the urban economy), 3:41451 
(PB-273015) 
CARBON MONOXIDE/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of natural gas, petroleum gas and 
related mixture. Pt. 1. Mixed fluid densities, 3:39158 
CARBON MONOXIDE/TOXICITY 
Explosives and formation of toxic gases in large-scale blasting, 
3:38956 
CARBON MONOXIDE LASERS/NUCLEAR PUMPING 
Nuclear pumping of a neutral carbon laser, 3:41286 (COO-2007- 
94) 


Nuclear pumping of a neutral carbon laser, 3:41287 (COO-2007- 
95 
CARBON STEELS/FRACTURE PROPERTIES 


EPRI ductile fracture research review document, 3:40291 (EPRI- 
NP-701-SR) 
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CARBON STEELS/STANDARDS 

Forgings and bars for nuclear and other special applications 
(ASME SA-654 with additional requirements), 3:41033 (RDT- 
M-2-21T(12-77)) 

CARBON STEELS/STRESS CORROSION 
Control of stress corrosion cracking in storage tanks containing 
radioactive waste, 3:39332 (DP-MS-77-94(Rev.)) 
CARBONACEOUS MATERIALS/COKING 
Integrated coking and gasification process (Patent), 3:39084 
CARBONACEOUS MATERIALS/GASIFICATION 

Integrated coking and gasification process (Patent), 3:39084 

Method for gasification of solid fuels (Patent; molten iron heat 
exchanger), 3:38766 

Method for obtaining hydrocarbon products from coal and other 
carbonaceous materials (Patent), 3:38758 

CARBONYLS/CHEMICAL REACTION YIELD 

Formation of iron carbonyl between a 1/2% Mo steel and high- 
pressure gases containing carbon monoxide, 3:41209 (ORNL- 
5410) 

CARBOXYLIC ACID SALTS 
See also ACETATES 
CARBOXYLIC ACID SALTS/SURFACE TENSION 

Colloidal properties of sodium carboxylates, 3:41206 (CONF- 

780305-16) 
CARCINOGENESIS 

Energy, environment, and health: what can we learn from the 

nuclear experience, 3:40542 
CARCINOGENESIS/RADIOINDUCTION 

Influence of dose, dose rate, and radiation quality on radiation 
carcinogenesis and life shortening in RFM and BALB/C mice 
(Gamma radiation, fission neutrons), 3:41657 (CONF-780306-3) 

CARCINOGENESIS/TESTING 
Short term tests for carcinogenicity, 3:41736 
CARCINOGENS/BIOLOGICAL EFFECTS 

Repair of DNA damaged by alkylating carcinogens is defective in 

xeroderma pigmentosum-derived fibroblasts, 3:41719 
CARCINOMAS/DIAGNOSIS 
Dynamic imaging of the systemic perfusion of a lung cancer: case 
report, 3:41610 
CARDIAC OUTPUT 
See BLOOD CIRCULATION 
CARDIOVASCULAR SYSTEM 
See also HEART 
CARDIOVASCULAR SYSTEM/BIOLOGICAL RADIATION 

EFFECTS 

CSU-FDA collaborative Radiological Health Laboratory annual 
report 1976, 3:41659 (PB-273560) 

CARDIOVASCULAR SYSTEM/BIOLOGICAL STRESS 

Maximal stress test performance while wearing a self-contained 
breathing apparatus, 3:41748 

CARIBOU 
See DEER 
CARTELS/ECONOMIC ANALYSIS 

Gains to producers from the cartelization of exhaustible resources, 

3:40524 
CASKS/CLOSURES 

Plutonium transport package closure survey, 3:41270 (BNWL- 

2288) 
CASKS/CRITICALITY 

Criticality safety evaluation of a type B enriched uranium shipping 

container (Model D-14), 3:41276 (Y/DD-241) 
CASKS/IMPACT TESTS 

Safety analysis report on the Paducah Tiger” overpack for 10-ton 
cylinder of uranium hexafluoride (Puncture tests), 3:41277 (KY- 
665(Suppl.1)(App.1)(Rev.1)) 

CASKS/LEAKS 

Radionuclide distributions in sediments of marine areas used for 

dumping solidified radioactive wastes, 3:41532 (COO-3563-62) 
CASKS/SAFETY 

Analysis of the engine fragment threat and the crush environment 
for small packages carried on U.S. commercial jet aircraft, 
3:41274 (SAND-78-0244C) 

Safety analysis report; packages LP-SO tritium package. 
(Packaging of fissile and other radioactive materials). Final 
report, 3:41271 (DPSPU-74-124-5(Rev.1)) 

Safety analysis report for packaging (SARP) of the Oak Ridge 
National Laboratory TRU Californium Shipping Container, 
3:41273 (ORNL-5409) 

CAST IRON/FAILURES 

Water turbine pump failure, 3:41083 
CASTING MOLDS/COMPUTER-AIDED DESIGN 

Use of computers in mold design, 3:41238 (LA-UR-78-651) 
CATALASE/BIOLOGICAL EFFECTS 

Carcinogenic and antitumor effects of aminotriazole on 
acatalasemic and normal catalase mice, 3:41661 
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CATALASE/RADIOSENSITIVITY EFFECTS 
The role of superoxide radicals in the oxygen enhancement of 
radiation damage. Final report 1 Jul 74-29 Jun 77, 3:41648 (AD- 
-046644 


A ) 
CATALYSTS/CHEMICAL COMPOSITION 

Dehydrogenation method and nonacidic multimetallic catalytic 
composite for use therein (Patent), 3:39089 

CATALYSTS/CHEMICAL PREPARATION 

Catalysts for the hydrotreatment of hydrocarbons and a process 
for the preparation and utilization thereof (Patent), 3:39092 

Method to produce hydrocarbon conversion catalysts (Patent), 
3:39096 

CATALYSTS/COMPARATIVE EVALUATIONS 

Catalytic hydrogenation of coal-derived liquids. Interim report for 
the period January 1978 through March, 1978, 3:38771 (FE- 
2034-10) 

EDS coal liquefaction process development: Phase IIIA. 
Quarterly technical progress report, July 1-September 30 1976, 
3:38774 (FE-2353-6) 

Shift conversion catalysts comparison. Final report, 3:38746 (FE- 
2240-48) 

CATALYSTS/DEACTIVATION 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Eighth quarterly report, March 21-June 20, 
1977, 3:38732 (FE-2028-9) 

CATALYSTS/EVALUATION 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Eighth quarterly report, March 21-June 20, 
1977, 3:38732 (FE-2028-9) 

CATALYSTS/FABRICATION 
Doped silver catalysts for H2/air fuel cells, 3:40755 
CATALYSTS/PHYSICAL PROPERTIES 

Characterization of porous catalysts and catalyst-support 

interactions, 3:38784 (ORNL/MIT-261) 
CATALYSTS/REGENERATION 

Methanation process (Patent; use of U-promoted supported Rh- 

containing catalyst and its regeneration), 3:39399 
CATALYSTS/SERVICE LIFE 

Gas generator research and development: BI-GAS process. 
Quarterly report, July-September 1977. BCR report L-852, 
3:38741 (FE-1207-37) 

Gas generator research and development BI-GAS process. 79th 
monthly progress report, March 1978, 3:38742 (FE-1207-44) 

CATALYSTS/SOOT 

Plume model for the soot-catalyzed oxidation of SO2, 3:41446 
(LBL-6819) 

CATALYTIC CONVERTERS/DESIGN 

Catalyst-coated expanded metal foil substrate for an exhaust gas 
reactor (Patent), 3:41017 

Catalytic converter for transforming polluting gases into non- 
polluting gases (Patent), 3:41011 

Ceramic monolith in a catalytic converter, 3:41008 

Self-supporting NOx reducing catalyst (Patent), 3:41015 

CATALYTIC CONVERTERS/PERFORMANCE TESTING 

Detector for determining oxidizable pollutants in waste gases 

(Patent), 3:41007 
CATALYTIC CONVERTERS/THERMAL INSULATION 
Heat insulating device for an engine exhaust system (Patent), 
3:41003 
CATALYTIC CONVERTERS/THERMAL SHIELDS 
Shielding arrangement for exhaust purifier (Patent), 3:41002 
CATALYTIC CRACKING 
See also HYDROCRACKING 
CATALYTIC CRACKING/CATALYSTS 
Catalytic cracking process (Patent), 3:39090 
CATTLE 
See also COWS 
CATTLE/BIOLOGICAL ADAPTATION 

Studies on T3-!°I uptake by resin in Hariana and its F; crosses in 

relation to different climatic conditions, 3:41641 
CATTLE/BIOLOGICAL RADIATION EFFECTS 

Animal investigation program 1975 annual report: Nevada Test 
Site and vicinity (Radioactivity of tissues collected from cattle 
and wild animals), 3:41507 (EMSL-LV-0539-14) 

CATTLE/DISEASES 

Computer applications. Annual report, July 1, 1976-September 30, 

1977, 3:41640 (LA-7213-PR) 
CATTLE/INTERNAL IRRADIATION 

Animal investigation program 1975 annual report: Nevada Test 
Site and vicinity (Radioactivity of tissues collected from cattle 
and wild animals), 3:41507 (EMSL-LV-0539-14) 

CATTLE/PREVENTIVE MEDICINE 

Status report of an experimental dairy herd maintained on the 
Nevada Test Site, 1 January 1976 through 31 December 1976, 
3:41694 (EMSL-LV-0539-11) 
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CATTLE/PRODUCTIVITY 

Status report of an experimental dairy herd maintained on the 
Nevada Test Site, 1 January 1976 through 31 December 1976, 
3:41694 (EMSL-LV-0539-11) 

CATTLE/REPRODUCTION 

Status report of an experimental dairy herd maintained on the 
Nevada Test Site, 1 January 1976 through 31 December 1976, 
3:41694 (EMSL-LV-0539-11) 

CAVITIES 
See also BOREHOLES 
UNDERGROUND SPACE 
CAVITIES/CREEP 

Structural analysis of salt cavities formed by solution mining: II. 
Time-dependent behavior of progressively-mined cavities of 
different shapes under arbitrary initial stress fields, 3:41776 (Y/ 
OWI/SUB-77/22303/2) 

CAVITIES/HEAT TRANSFER 

Effects of horizontal and vertical spacers on the heat transfer 

across a horizontal, annular, air-filled cavity, 3:41314 
CAVITIES/STRESSES 

Structural analysis of salt cavities formed by solution mining: II. 
Time-dependent behavior of progressively-mined cavities of 
different shapes under arbitrary initial stress fields, 3:41776 (Y/ 
OWI/SUB-77/22303/2) 

CDC COMPUTERS/COMPUTER NETWORKS 

CYBERNET services overview, 3:42098 

CEA-ADL DUAL ALKALI PROCESS/COMPARATIVE 

EVALUATIONS 

Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:38806 (EPRI-FP-13-SY(Vol.1)) 

CELL CONSTITUENTS 
See also CELL MEMBRANES 
CELL CONSTITUENTS/ULTRASTRUCTURAL CHANGES 
Effect of hydrocortisone on cell morphology in C6 cells, 3:41545 
CELL CYCLE/INHIBITION 

Kinetic response of cultured Chinese hamster cells to treatment 
with 4’-[(9-Acridinyl)-amino]methanesulphon-m-anisidide-HCI, 
3:41582 

CELL MEMBRANES/BIOCHEMICAL REACTION KINETICS 

Isolation of ionospheres from ion transport systems and their role 

in energy transduction, 3:41574 
CELLS (ANIMAL) 

See ANIMAL CELLS 
CELLS (BACTERIAL) 

See BACTERIA 
CELLS (ELECTROLYTIC) 

See ELECTROLYTIC CELLS 
CELLS (PLANT) 

See PLANT CELLS 
CELLULASES/BIOASSAY 

Biological production of organic solvents from cellulosic wastes. 
Progress report, September 15, 1976-September 14, 1977, 
3:39660 (COO-4070-1) 

CELLULASES/BIOCHEMICAL REACTION KINETICS 

Biological production of organic solvents from cellulosic wastes. 
Progress report, September 15, 1976-September 14, 1977, 
3:39660 (COO-4070-1) 

CELLULASES/BIOSYNTHESIS 

Biological production of organic solvents from cellulosic wastes. 
Six-month progress report, June 1977, 3:39662 (COO-4070-5) 

Biological production of organic solvents from cellulosic wastes. 
Progress report, September 15, 1976-September 14, 1977, 
3:39660 (COO-4070-1) 

Studies on cellulose degradation by a Thermoactinimyces Sp, 
3:39661 (COO-4070-2) 

CELLULOSE/ENZYMATIC HYDROLYSIS 

Biological production of organic solvents from cellulosic wastes. 
Progress report, September 15, 1976-September 14, 1977, 
3:39660 (COO-4070-1) 

Preliminary economic evaluation of a process for the production 
of fuel grade ethanol by enzymatic hydrolysis of an agricultural 
waste, 3:39664 (HCP/T3891-1) 

Studies on cellulose degradation by a Thermoactinimyces Sp, 
3:39661 (COO-4070-2) 

Theoretical model for enzymatic hydrolysis of cellulose, 3:41623 

CELLULOSE/PYROLYSIS 

Conversion of cellulosic and waste polymer material to gasoline. 
Progress report, 3:39402 (COO-2982-21) 

CEMENT INDUSTRY/ENERGY CONSERVATION 

Proceedings of the FEA-PCA seminar on energy management in 
the cement industry (20 papers), 3:40597 (FEA/D-76/091) 

CEMENT INDUSTRY/ENERGY MANAGEMENT 

Proceedings of the FEA-PCA seminar on energy management in 

the cement industry (20 papers), 3:40597 (FEA/D-76/091) 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 





CENTRAL HEATING PLANTS/HEAT PUMPS 


CENTRAL HEATING PLANTS/HEAT PUMPS 

One year’s operational experience with the Esslingen heat pump 

plant, 3:40786 
CENTRAL RECEIVERS/DESIGN 

Solar Pilot Plant, Phase I. Preliminary design report. Volume IV. 
Receiver subsystem (CDRL item 2) (Contains engineering 
drawings), 3:39684 (SAN-1109-8/6) 

CENTRAL RECEIVERS/STEAM GENERATORS 

Solar Pilot Plant, Phase I. Preliminary design report. Volume IV. 
Receiver subsystem (CDRL item 2) (Contains engineering 
drawings), 3:39684 (SAN-1109-8/6) 

CENTRIFUGAL FAST ANALYZERS/DESIGN 

Automated system for fractionation of blood samples, 3:41187 
(CONF-780326-1) 

CENTRIFUGAL FAST ANALYZERS/PERFORMANCE 

Automated system for fractionation of blood samples, 3:41187 
(CONF-780326-1) 

CENTRIFUGE ENRICHMENT PLANTS/EQUIPMENT 

Gas Centrifuge Enrichment Plant associated process equipment 
and materials information meeting, Knoxville, Tennessee, 
March 27-29, 1978, 3:39281 (K/PO-38) 

Synopsis of Gas Centrifuge Enrichment Plant associated process 
equipment and materials information meeting, Knoxville, 
Tennessee, March 27-29, 1978, 3:39282 (K/PO-90) 

CENTRIFUGE ENRICHMENT PLANTS/MEETINGS 

Gas Centrifuge Enrichment Plant associated process equipment 
and materials information meeting, Knoxville, Tennessee, 
March 27-29, 1978, 3:39281 (K/PO-38) 

Synopsis of Gas Centrifuge Enrichment Plant associated process 
equipment and materials information meeting, Knoxville, 
Tennessee, March 27-29, 1978, 3:39282 (K/PO-90) 

CEPHEIDS/STAR MODELS 

Double-mode Cepheid period ratios from linear and nonlinear 

theory, 3:41786 
CERAMICS/CHEMICAL COMPOSITION 

Elemental compositions of Spanish and Spanish-colonial majolica 
ceramics and their use in the identification of provenience, 
3:41125 (BNL-23544) 

CERAMICS/ELECTRIC CONDUCTIVITY 

Thermal degradation and termination behavior of thick film 

resistors, 3:41148 (SAND-77-1904) 
CERAMICS/FRACTURE PROPERTIES 

Life prediction methodology for ceramic structures, 3:41141 

(CONF-7701 10-) 
CERAMICS/JOINING 

Joining of ceramics for high performance systems (Joint design 

and functions, joining methods), 3:41131 (CONF-770110-) 
CERAMICS/MEETINGS 
Proceedings of the workshop on ceramics for advanced heat 
engines, 3:41126 (CONF-770110-) 
CERAMICS/MOLDING 
Injection moldable ceramics, 3:41134 (LA-6960) 
CERAMICS/RESEARCH PROGRAMS 

Air Force opportunities for ceramic utilization, 3:40956 (CONF- 
770110-) 

ARPA/Navy ceramic engine progress, 3:40960 (CONF-770110-) 

Automotive ceramic turbines and directions for future ceramic 
technology, 3:40958 (CONF-770110-) 

Ceramic gas turbine work, 3:40013 (CONF-770110-) 

Ceramic technology readiness program. Sixth monthly technical 
progress report, February 27-April 2, 1978, 3:39999 (FE-2664-6) 

Ceramics for diesel engine, 3:40952 (CONF-770110-) 

CONRT view of the ceramics technology (ERDA’s Division of 
Conservation Research and Technology (CONRT)), 3:40759 
(CONF-770110-) 

Navy interests in the development of ceramics for gas turbine 
engine applications, 3:40957 (CONF-770110-) 

Opportunities for ceramics in the ERDA/NASA continuous 
combustion propulsion systems program, 3:40955 (CONF- 
770110-) 

Review of ceramic component developments for industrial gas 
turbines, 3:40014 (CONF-770110-) 

CERAMICS/TECHNOLOGY ASSESSMENT 

Ceramics for utility application: ERDA/fossil energy program 
background, 3:40012 (CONF-770110-) 

Ceramics for advanced heat engines: an AMMRC assessment 
(Army Materials and Mechanics Research Center (AMMRC)), 
3:40980 (CONF-7701 10-) 

CERAMICS/THERMAL DEGRADATION 

Thermal degradation and termination behavior of thick film 
resistors, 3:41148 (SAND-77-1904) 

CERAMICS INDUSTRY/WASTE HEAT UTILIZATION 

Heat recovery in the ceramics industry, 3:40888 

CEREBELLUM/BIOLOGICAL RADIATION EFFECTS 

Induction of mitosis in the differentiating Purkinje cells of the 

cerebellum, 3:41663 
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CERIUM/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
CERIUM 140 TARGET/NEUTRON REACTIONS 
Multilevel shape analysis of resonance data from ‘*°Ce + n, 
3:41892 (UCID-17732) 
CERIUM 141/ENERGY LEVELS 
Multilevel shape analysis of resonance data from ‘Ce + n, 
3:41892 (UCID-17732) 
Nuclear data sheets for A= 141, 3:41889 
CERIUM OXIDES/CRYSTAL STRUCTURE 
Electron-microscope study of the lamellar structure in regions of 
the La2O3-CeO2 system rich in LagOs, 3:41138 
CERMETS/SINTERING 
Particle rearrangement during liquid phase sintering of several 
carbide-metal combinations, 3:41140 
CESIUM/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
CESIUM/DIFFUSION 
Studies of nuclear-waste migration in geologic media. Annual 
report, November 1976-October 1977, 3:39329 (ANL-78-8) 
CESIUM/ION EXCHANGE 
Separation of cesium and strontium with zeolites, 3:39326 
(BNWL-tr-309) 
CESIUM/RADIOACTIVE WASTE PROCESSING 
Study of the separation and recovery of select radioisotopes from 
commercial nuclear fuel wastes. Final report, 3:39321 (XN-FR- 
ER-2(Rev.1)) 
CESIUM 131/ENERGY LEVELS 
Study of '*'Cs via the '*Cs (p,t) reaction, 3:41888 (COO-1265- 


190) 
CESIUM 133 TARGET/PROTON REACTIONS 
Study of '*'Cs via the '°*Cs (p,t) reaction ("**Ba (p,t) reaction at 
21 MeV), 3:41888 (COO-1265-190) 
CESIUM 137/RADIATION MONITORING 
Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV-0539-13) 
CESIUM 137/RADIOECOLOGICAL CONCENTRATION 
Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV-0539-13) 
CESIUM 137/RADIONUCLIDE MIGRATION 
Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV-0539-13) 
Radionuclide distributions in sediments of marine areas used for 
dumping solidified radioactive wastes, 3:41532 (COO-3563-62) 
CESIUM 141/ENERGY LEVELS 
Nuclear data sheets for A= 141, 3:41889 
CESIUM COMFLEXES/RAMAN SPECTRA 
Raman spectroscopic studies of some uranyl nitrate complexes, 
3:41227 
CHALCOGENIDES/MEETINGS 
Ternary compounds, 1977. Invited and contributed papers from 
the third international conference (Heriot-Watt Univ., 
Edinburg, April 14-15, 1977), 3:41160 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
BETA PARTICLES 
DEUTERONS 
IONS 
CHARGED PARTICLES/ABSORPTION 
Production of multi-group data at Livermore (Description of 
CLYDE code, for CDC-7600), 3:41917 (UCRL-80699) 
CHARGED PARTICLES/PARTICLE PRODUCTION 
Inclusive charged-hadron production in 100-400-GeV p-p 
collisions, 3:41830 
CHARGED-PARTICLE TRANSPORT 
(For diffusion or transmission of charged particles in material media.) 
CHARGED-PARTICLE TRANSPORT/COMPUTER CODES 
Production of multi-group data at Livermore (Description of 
CLYDE code, for CDC-7600), 3:41917 (UCRL-80699) 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 
See also D RESONANCES 
CHARM PARTICLES/DECAY 
Lectures on the quark model, ordinary mesons, charmed mesons, 
and heavy leptons, 3:41854 (SLAC-204) 
CHARPY TEST/SIMULATION 
Computer simulation of plastic deformation in the Charpy V- 
notch impact test, 3:41067 (UCRL-80868) 
CHARS/CHEMICAL REACTION KINETICS 
Effect of cation exchange on the subsequent reactivity of lignite 
chars to steam (108 references), 3:38790 (FE-2030-TR4) 
Reaction kinetics between CO: and oil shale char, 3:39173 
(UCRL-80551) 
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CHARS/DEMINERALIZATION 

Effect of cation exchange on the subsequent reactivity of lignite 

chars to steam (108 references), 3:38790 (FE-2030-TR4) 
CHARS/HEAT TREATMENTS 

Effect of cation exchange on the subsequent reactivity of lignite 

chars to steam (108 references), 3:38790 (FE-2030-TR4) 
CHARS/ION EXCHANGE 

Effect of cation exchange on the subsequent reactivity of lignite 

chars to steam (108 references), 3:38790 (FE-2030-TR4) 
CHARS/PHYSICAL PROPERTIES 

Characteristics of chars produced by pyrolysis following rapid 

heating of pulverized coal, 3:38783 (FE-2030-TR2) 
CHARS/THERMODYNAMIC PROPERTIES 
Quarterly technical progress report, January-March 1978, 3:39033 
(BERC/QPR-78/1) 
CHELATES 
Why do Tc-99m chelates work for cholescintigraphy, 3:41616 
CHELATING AGENTS 
See also DTPA 
CHELATING AGENTS/MEMBRANE TRANSPORT 

Method of encapsulating polyaminopolycarboxylic acid chelating 

agents in liposomes (Patent), 3:41573 
CHELATING AGENTS/TOXICITY 
Evaluation of the toxic effects of heavy metals and chelating 
agents in VERO cells, 3:41718 (PNL-2500(Pt. 1)) 
CHEMICAL ANALYSIS 
See also ABSORPTION SPECTROSCOPY 
X-RAY FLUORESCENCE ANALYSIS 
CHEMICAL ANALYSIS/DATA PROCESSING 

Analytical Chemistry Division sample transaction system, 3:41183 
(ORNL/CSD/TM-S2) 

CHEMICAL COMPOSITION/AGE DEPENDENCE 

Trichlorofluoromethane in ground water: a possible indicator of 
ground-water age, 3:41751 (NP-23130) 

CHEMICAL EFFLUENTS/ENVIRONMENTAL EFFECTS 

Pollution of the ocean, 3:41784 (ORNL-tr-4622) 

CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 

Atmospheric and Geophysical Sciences Division, Physics 
Department program report, FY 1977 (Mathematical models for 
environmental transport of chemical and radioactive effluents), 
3:41458 (UCRL-51444-77) 

Environmental monitoring at the Savannah River Plant. Annual 
report, 1976, 3:41437 (DPSPU-77-302) 

Environmental surveillance at Hanford for CY 1977, 3:41486 
(PNL-2614) 

Information and technology transfer program for the National 
Science Foundation, 3:41457 (PB-274259) 

MAP3S: studying the transport, transformation, and fate of 
atmospheric energy-related pollutants, 3:41436 (DOE/EV- 
0008/1) 

CHEMICAL EFFLUENTS/GASEOUS WASTES 
MAPS3S: studying the transport, transformation, and fate of 
m— energy-related pollutants, 3:41436 (DOE/EV- 
/1 
CHEMICAL EFFLUENTS/MARINE DISPOSAL 
Pollution of the ocean, 3:41784 (ORNL-tr-4622) 
CHEMICAL EFFLUENTS/MONITORING 
Chemical effluents in surface waters from nuclear power plants. 
Quarterly progress report, 3:40347 (UCID-17744-78-1) 
CHEMICAL EXPLOSIVES/COMBUSTION PRODUCTS 
Explosives and formation of toxic gases in large-scale blasting, 
38956 


Protection against harmful effects of shotfiring fumes, 3:38957 
CHEMICAL EXPLOSIVES/DETONATORS 
Safety detonation fuse for coal mining, 3:38955 
CHEMICAL EXPLOSIVES/IMPLOSIONS 
Theory of implosion. Volume XIII, 3:41420 (LA-1039) 
CHEMICAL EXPLOSIVES/OPTIMIZATION 
Optimizing safety with explosives in British coal mines, 3:39021 
CHEMICAL EXPLOSIVES/SAFETY 
Conditions of safe blasting operations in highly gassy seams 
(Problem of layers of methane at the roof connecting with layer 
volumes of methane), 3:38948 
— developments in permissible explosives in the USA, 
38954 
CHEMICAL FEEDSTOCKS 
See also PETROCHEMICALS 
CHEMICAL FEEDSTOCKS/BIOSYNTHESIS 
Degradation of cellulosic biomass and its subsequent utilization for 
the production of chemical feedstocks, 3:39663 (COO-4198-4) 
CHEMICAL FEEDSTOCKS/DESULFURIZATION 
Hydrodesulfurization with a specific alumina-supported catalyst 
(Patent), 3:39082 
CHEMICAL INDUSTRY 
See also MINERAL INDUSTRY 


CHINA/EARTHQUAKES 


CHEMICAL INDUSTRY/AIR POLLUTION 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume I. Final report, 3:41453 (PB-273177) 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume II. Final report, 3:41454 (PB-273178) 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume III. Final report, 3:41455 (PB-273179) 
CHEMICAL INDUSTRY/CO-GENERATION 
Potential for cogeneration development in six maior industries by 
1985, 3:40580 (HCP/M60172-01/2) 
CHEMICAL INDUSTRY/ECONOMIC DEVELOPMENT 
Development of chemical engineering: total model and input- 
output-analysis, 3:41235 (AED-Conf-77-197-008) 
CHEMICAL INDUSTRY/ECONOMICS 
Bibliography of investment costs, operating costs, and related 
economic information for the mineral industries, January- 
December 1977, 3:40550 (FE-EES-78/3) 
CHEMICAL INDUSTRY/ENERGY CONSERVATION 
Corporate energy problems and priorities (Kaiser Aluminum and 
Chemical Corp.), 3:40609 (NP-23196) 
Limits to energy conservation in chemical processes (Deriving a 
value in dollars/megajoule saved), 3:40614 (ORAU/IEA-78- 


6(M)) 
CHEMICAL INDUSTRY/ENERGY MANAGEMENT 
Corporate energy problems and priorities (Kaiser Aluminum and 
Chemical Corp.), 3:40609 (NP-23196) 
CHEMICAL INDUSTRY/INDUSTRIAL PLANTS 
Chemical engineering as a basis for the design of chemical plant, 
3:40856 
Trends and special problems in chemical plant construction, 
3:40857 
CHEMICAL INDUSTRY/SYSTEMS ANALYSIS 
Development of chemical engineering: total model and input- 
output-analysis, 3:41235 (AED-Conf-77-197-008) 
CHEMICAL INDUSTRY/WATER POLLUTION CONTROL 
Energy impact study of water pollution control requirements on 
the organic chemicals industry. Final report, 3:41521 (HCP/ 
P60600-01) 
CHEMICAL REACTIONS 
See also DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
REFORMER PROCESSES 
CHEMICAL REACTIONS/INHIBITION 
Refractoriness of the cyclic AMP response to adenosine and 
prostaglandin E; in thymic lymphocytes. Dependence on 
protein synthesis and energy-providing substrates, 3:41556 
CHEMICAL REACTIONS/MATHEMATICAL MODELS 
Adaptive curve fitting for chemical processes. Interim report, 
3:39168 (AD-A-046456) 
CHEMICAL REACTIONS/STOICHIOMETRY 
Diazomethy] ketone substrate derivatives as active-site-directed 
inhibitors of thiol proteases. Papain, 3:41564 
CHEMICAL REACTORS/COMPUTER-AIDED DESIGN 
Liquids from CO and Hz for energy storage. Final report, 3:39398 
(EPRI-AF-689) 
CHEMICAL REACTORS/DESIGN 
Rotorfermentor. I. Description of the apparatus, power 
requirements, and mass transfer characteristics, 3:41618 
CHEMICAL REACTORS/INSPECTION 
In-service inspection of the dissolver tank in the Solvent-Refined 
Coal Pilot Plant at Wilsonville, Alabama, 3:38780 (ORNL/TM- 
6277) 
CHEMICAL REACTORS/OPERATION 
Rotorfermentor. I. Description of the apparatus, power 
requirements, and mass transfer characteristics, 3:41618 
CHEMICAL REACTORS/PERFORMANCE 
Packed bed digestion of solid wastes, 3:39405 
Rotorfermentor. II. Application to ethanol fermentation, 3:39411 
CHEMICAL REACTORS/PERFORMANCE TESTING 
Studies on low-pressure methanol synthesis in a jet reactor. 
Synopsis, 3:39409 
CHEMICAL REACTORS/STRESS CORROSION 
In-service inspection of the dissolver tank in the Solvent-Refined 
on Plant at Wilsonville, Alabama, 3:38780 (ORNL/TM- 
CHIMERAS/CHROMOSOMES 
Growth patterns of ultraviolet light-induced fibrosarcomas in 
subcutaneous peritoneal, and vascular compartments of 
syngeneic recipients, 3:41584 
CHINA/EARTHQUAKES 
Mechanism of the reservoir impounding earthquakes at 
Hsinfengkiang and a preliminary endeavour to discuss their 
cause, 3:41766 
Strong-motion observation of water-induced earthquakes at 
Hsinfengkiang reservoir in China, 3:41764 





CHINA/NATURAL GAS FIELDS 


CHINA/NATURAL GAS FIELDS 
Oil, gas field discovered in San-Shui, Kwangtung, 3:39038 
CHINA/OIL FIELDS 
Oil, gas field discovered in San-Shui, Kwangtung, 3:39038 
A CLAY 


See KAOLIN 
CHIYODA THOROUGHBRED PROCESS/COMPARATIVE 
EVALUATIONS 
Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:38806 (EPRI-FP-13-SY(Vol.1)) 
IRAMINE-B 


See CHLORAMINES 
IRAMINES/TOXICITY 
Combined toxicity effects of chlorine, ammonia, and temperature 
on marine plankton. Progress report, November 1976-31 
January 1978, 3:41720 (COO-2532-3) 
IRAMINE-T 


See CHLORAMINES 
CHLORIDES/CORROSIVE EFFECTS 
Aluminium corrosion studies. II. Corrosion rates in water, 3:41109 
CHLORINATED AROMATIC HYDROCARBONS/DEPOSITION 
Precipitation inputs of PCBs to Lake Michigan, 3:41469 
CHLORINATED AROMATIC HYDROCARBONS/WASHOUT 
Precipitation inputs of PCBs to Lake Michigan, 3:41469 
CHLO CHEMICAL REACTION KINETICS 
Quasiclassical trajectory study of the Cl + HI — HCl + I 
reaction, 3:41204 
CHLORINE/ENVIRONMENTAL TRANSPORT 
Hourly variation of aerosol composition in the Great Lakes Basin, 
3:41468 


CHLORINE/PHOTOCHEMISTRY 
Oxidation of chlorinated ethanes, 3:41460 
CHLORINE/TOXICITY 
Combined toxicity effects of chlorine, ammonia, and temperature 
on marine plankton. Progress report, November 1976-31 
January 1978, 3:41720 (COO-2532-3) 
CHLORINE 35/E2-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
CHLORINE 35/ENERGY LEVELS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
CHLORINE 35/M1-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
CHLORINE 37/E2-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
CHLORINE 37/ENERGY LEVELS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
CHLORINE 37/M1-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
CHLORINE COMPOUNDS/AEROSOL MONITORING 
Automatic electrochemical ambient air monitor for chloride and 
chlorine (Patent), 3:41478 
ROPHYLL/MO STRUCTURE 
Structure and function of photo-reaction centre chlorophyll, 
3:41550 (CONF-780237-1) 
CHLOROPHYLL/NUCLEAR MAGNETIC RESONANCE 
Structure and function of photo-reaction centre chlorophyll, 
3:41550 (CONF-780237-1) 
CHLOROPHYLL/PHOTOCHEMISTRY 
Structure and function of photo-reaction centre chlorophyll, 
3:41550 (CONF-780237-1) 
CHLOROPHYLL/SPECTROSCOPY 
Stimulated fluorescence and fluorescence quenching in 
chlorophyll a and bacteriochlorophyll a, 3:41557 
CHORIOALLANTOIC MEMBRANE 
See FETAL MEMBRANES 
CHROMIUM/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
ed ep using neutron activation analysis, 3:41186 
CHROMIUM/DESORPTION 
Desorption of metals from suspended material in the Rhine 
estuary, 3:41529 
CHROMIUM/RESOURCE CONSERVATION 
Contingency plans for chromium utilization. Publication NNMAB- 
335, 3:41032 (COO-2746-1) 
CHROMIUM 54/ENERGY LEVELS 
Nuclear data sheets for A= 54, 3:41877 
CHROMIUM ALLOYS 
See also ASTROLOY 
CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
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STAINLESS STEELS 
CHROMIUM ALLOYS/CORROSION RESISTANCE 
Evaluation of high chromium overlays to protect less alloyed 
substrates from corrosion in a coal gasification atmosphere. 
Quarterly report, August 15, 1977-November 30, 1977, 3:38754 
(TID-28072) 
CHROMIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetism in transition-group alloys and rare-earth compounds. 
Final technical report 1 Apr 74-30 Jun 76 (Pr-Ag, DySb, Ni-Rh, 
Pd-Ni, Fe-Cr, Cu-Mr), 3:41084 (AD-A-046632) 
CHROMIUM ALLOYS/MECHANICAL PROPERTIES 
Introduction of high oxygen affinity elements manganese, 
chromium, and vanadium in the powder metallurgy of P/M 


parts, 3:41078 
CHROMIUM ALLOYS/OXIDATION 
Oxidation of zirconium alloys, 3:41111 
CHROMIUM ALLOYS/SINTERIN 
Sintering of nickel and nickel base binary alloys, 3:41045 
CHROMIUM ALLOYS/THERMODYNAMIC PROPERTIES 


Theromdynamics of carbon in nickel-based multicomponent solid 
solutions, 3:41087 (ORNL/TM-6282) 
CHROMIUM COMPOUNDS/OPTICAL PROPERTIES 
Optical properties and composition of electroplated black chrome, 
3:39809 


CHROMIUM SELENIDES/HOT PRESSING 
Development of ferromagnetic spinels for optical isolation at 10.6 
pm. Progress report, December 1, 1977-February 28, 1978, 
3:41085 (COO-4056-6) 
CHROMIUM STEELS 
(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
See also STAINLESS STEEL-403 
CHROMIUM STEELS/MECHANICAL PROPERTIES 
Structure and properties of the metal of steam pipes made of steel 
EI 756 after long operation (1Cr11W2MoV), 3:41074 
CHROMIUM STEELS/MICROSTRUCTURE 
Structure and properties of the metal of steam pipes made of steel 
EI 756 after long operation (1Cr11W2MoV), 3:41074 
CHROMIUM-MOLYBDENUM STEELS/CHEMICAL 
COMPOSITION 
Mechanical property characterization in support of elevated 
temperature reactor design, 3:41058 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Breeder reactor materials development program quarterly 
progress report for period ending September 30, 1977, 3:41036 
(ORNL-5366) 
CHROMIUM-MOLYBDENUM STEELS/CRACKS 
Fatigue crack propagation in 2'/, Cr-1 Mo steel, 3:41064 (ORNL- 
5355) 


CHROMIUM-MOLYBDENUM STEELS/DECARBURIZATION 
Effect of carbides on the decarburization behavior of 2.25 Cr-1 
Mo steel in high temperature sodium, 3:41110 
CHROMIUM-MOLYBDENUM STEELS/EMBRITTLEMENT 
Temper brittleness and intergranular segregations in steels of the 
20 CND 10-10 ‘ype 3:41062 (BNWL-tr-296) 
CHROMIUM-MOLYBDENUM STEELS/FATIGUE 
a crack propagation in 2'/, Cr-1 Mo steel, 3:41064 (ORNL- 
5355) 


Investigation of limiting stress and thermal fatigue of steel 
12Cr1MoV, 3:41073 
CHROMIUM-MOLYBDENUM STEELS/GRAIN SIZE 
Mechanical property characterization in support of elevated 
temperature reactor design, 3:41058 
CHROMIUM-MOLYBDENUM STEELS/HEAT TREATMENTS 
Heat treatment for 2-1/4Cr-1Mo for application to sodium heated 
steam generators, 3:40199 (GEFR-00348) 
CHROMIUM-MOLYBDENUM STEELS/IMPACT STRENGTH 
Temper brittleness and intergranular segregations in steels of the 
20 CND 10-10 type, 3:41062 (BNWL-tr-296) 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 
PROPERTIES 
Breeder reactor materials development program quarterly 
progress report for period ending September 30, 1977, 3:41036 
(ORNL-5366) 
Heat resisting steel for water-cooled reactor shells and evaluation 
of its working capacity, 3:40135 
CHROMIUM-MOLYBDENUM STEELS/PHYSICAL 
PROPERTIES 
Heat resisting steel for water-cooled reactor shells and evaluation 
of its working capacity, 3:40135 
CHROMIUM- CKEL: STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-316 
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CHROMIUM-NICKEL STEELS/ATOMIZATION 
Atomization of metal powders using the vibrating electrode 
method, 3:41047 
CHROMIUM-NICKEL STEELS/EMBRITTLEMENT 
Temper brittleness and intergranular segregations in steels of the 
20 CND 10-10 type, 3:41062 (BNWL-tr-296) 
CHROMIUM-NICKEL STEELS/IMPACT STRENGTH 
Temper brittleness and intergranular segregations in steels of the 
20 CND 10-10 type, 3:41062 (BNWL-tr-296) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
See also CHROMOSOME BREAKAGE 
Nonrandom chromosomal abnormalities in acute nonlymphocytic 
leukemia in patients treated for Hodgkin disease and non- 
Hodgkin lymphomas, 3:41546 
CHROMOSOME BREAKAGE/RADIOINDUCTION 
X-ray-induced dominant lethality and chromosome breakage and 
repair in a radiosensitive strain of yeast, 3:41650 
CHROMOSOMES/MORPHOLOGICAL CHANGES 
Nonrandom chromosomal abnormalities in acute nonlymphocytic 
leukemia in patients treated for Hodgkin disease and non- 
Hodgkin lymphomas, 3:41546 
CHROMOSPHERE 
Cooperative studies of solar activity and chromospheric structure. 
Final report, 1 October 1975-30 October 1976, 3:41789 (AD-A- 
045590) 
CIRCUIT BREAKERS/MONITORING 
Whole mine communications and monitoring system, 3:38946 
CIRCUIT BREAKERS/TECHNOLOGY ASSESSMENT 
High-tension metal-clad switchgear insulated in sf$sub 6$. ten 
years of industrial experiences, 3:40092 
CIVEX PROCESS 
Civex: a diversion-proof plutonium fuel cycle, 3:40572 
CIVIL DEFENSE/RESEARCH PROGRAMS 
Solar and Special Studies (Oak Ridge National Lab.; annual 
summary of activities), 3:40724 (ORNL-5364) 


See MOLLUSCS 
CLASSICAL MECHANICS/INTERACTIONS 
Interaction between classical and quantum systems, 3:41929 
(ORO-3992-319) 
CLASSICAL MECHANICS/MEASURE THEORY 
Approach to measurement to quantum mechanics, 3:41930 (ORO- 
3992-320) 
Interaction between classical and quantum systems, 3:41929 
(ORO-3992-319) 
CLAUS PROCESS/CATALYSIS 
Catalysis research on the modified Claus process, 3:38813 
CLEAN AIR ACT 
Clean Air Act standards and requirements, 3:38816 (CONF- 
770136-) 
CLEAN AIR ACT/IMPLEMENTATION 
Measurement and the law: monitoring for compliance with the 
Ne tag Amendments of 1970, 3:41491 


Buildings structure and climatological data (Buildings Energy Use 
Data Book; by ORNL), 3:40714 (ORNL-5363) 
CLIMATES/FORECASTING 
Climate change to the year 2000: a survey of expert opinion, 
3:40539 (NP-23216) 
CLIMATES/GLOBAL ASPECTS 
Climate change to the year 2000: a survey of expert opinion, 
3:40539 (NP-23216) 
CLINCH RIVER BREEDER REACTOR/AFTER-HEAT 
REMOVAL 
LMFBR fuel analysis. Task C: Reliability aspects of LMFBRs. 
Final report, October 1, 1976-September 30, 1977, 3:40220 
(NUREG/CR-0013) 
CLINCH RIVER BREEDER REACTOR/FUEL ELEMENT 
FAILURE 


LMFBR fuel analysis. Task A: Oxide fuel dynamics. Final report, 
October 1, 1976-September 30, 1977, 3:40427 (NUREG/CR- 
0011) 

CLINCH RIVER BREEDER REACTOR/MELTDOWN 

LMFBR fuel analysis. Task A: Oxide fuel dynamics. Final report, 
October 1, 1976-September 30, 1977, 3:40427 (NUREG/CR- 


0011) 
CLINCH RIVER BREEDER REACTOR/REACTOR FUELING 
LMFBR refueling force limits criteria, testing and evaluation, 
3:40194 (GEFR-00255) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
MATERIALS 


Heat treatment for 2-1/4Cr-1Mo for application to sodium heated 
steam generators, 3:40199 (GEFR-00348) 
CLINCH RIVER BREEDER REACTOR/REACTOR SAFETY 
Clinch River Breeder Reactor Plant Safety Study, 3:40460 
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CLINCH RIVER BREEDER REACTOR/SOCIO-ECONOMIC 

FACTORS 

The Clinch River Breeder Reactor Plant: an analysis of the 
impacts of its in-migrant construction workers on local public 
services. Final report, 3:40223 (PB-274091) 

CLINCH RIVER BREEDER REACTOR/STEAM 

GENERATORS 

Design of the Clinch River Breeder Reactor steam generators, 
3:40208 (IAEA-SM-225/24) 

Heat treatment for 2-1/4Cr-1Mo for application to sodium heated 
steam generators, 3:40199 (GEFR-00348) 

CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSTRIDIUM/MUTATIONS 
Degradation of cellulosic biomass and its subsequent utilization for 
the production of chemical feedstocks, 3:39663 (COO-4198-4) 
CLOSTRIDIUM/PROTEINS 
Iron-sulfur environment in rubredoxin, 3:41571 
COAL 
See also BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
COAL/ACTIVATION ANALYSIS 

Study of trace element distribution in the Solvent Refined Coal 

(SRC) process using neutron activation analysis, 3:41186 
COAL/AGGLOMERATION 

Advanced development of fine coal desulfurization and recovery 
technology. Annual technical progress report, October 1 1976- 
September 1977 (54 references), 3:38982 (IS-4363) 

COAL/CARBONIZATION 
Method and device for carbonization of coal (Patent), 3:38730 
COAL/CHARGES 

American coal industry: its mining economics, 3:39010 (CONF- 
770136-) 

Conference on coal production, use, and financing, 3:39009 
(CONF-770136-) 

Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Summary volume, 
3:40637 (NP-23074) 

U.S. metallurgical coal supply-demand, 3:39011 (CONF-7706107-) 

COAL/CHEMICAL ANALYSIS 

Determination of arsenic, antimony, and selenium in coal by 
atomic absorption spectrometry with a graphite tube aoulete, 
3:41199 

COAL/CHEMICAL COMPOSITION 

Analyses of tipple and delivered samples of coal collected during 
fiscal year 1977 (2300 samples tabulated by state, county, town 
and mine), 3:38788 (DOE/ET-0045) 

Coal feeder development program. Phase-II and Mod. A001. 
Quarterly technical progress report, July 1-September 30, 1977 
(Screw type; 80 references), 3:38980 (FE-1794-28) 

Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53; interim report No. 26. Volume 
III. Pilot plant development work. Part 6. The fate of trace 
elements in the SRC process for the period August 1, 1974-July 
31, 1976, 3:38769 (FE-496-T17) 

COAL/CHEMICAL REACTION KINETICS 

Novel approach to coal gasification using chemically incorporated 
CaO (Phase II). Summary report, April 1976-May 1977 
(Proprietary Battelle process), 3:38738 (BMI-1986) 

COAL/CHEMICAL REACTIONS 

Surface properties and reactions of coal, 3:38793 (ORNL/MIT- 
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COAL/CLEANING 

Generalization of distribution data for characterizing the 

performance of float-sink coal cleaning devices, 3:38993 
COAL/COMBUSTION 

Variation in ultimate composition and in calorific value with 

combustion of pulverised fuels, 3:39008 
COAL/COMBUSTION PRODUCTS 

Hot corrosion/erosion testing of materials for applications for 
advanced power conversion systems using coal-derived fuels. 
Task II. Evaluation of turbine materials for use in a coal-fired 
fluidized bed combustion environment. Progress report No. 20, 
February 1978, 3:39001 (FE-2326-20) 

Pacific Northwest Laboratory annual report for 1977 to the DOE 
Assistant Secretary for Environment. Part 1. Biomedical 
sciences, 3:39016 (PNL-2500(Pt.1)) 

COAL/COMMINUTION 

Mild, protective and efficient procedure for grinding coal: 
cryocrushing, 3:38984 (ORO-5020-2) 

Photohydrogenation of aerocolloidal coal dust. Final repo’ 

January 1, 1976-May 15, 1977, 3:38795 (ORO-5020-2) 





COAL/COMPARATIVE EVALUATIONS 


COAL/COMPARATIVE EVALUATIONS 

Case study: proposal to convert Gulf Coast plant from gas/oil to 
coal, 3:39981 (CONF-770136-) 

Introductory remarks on coal utilization, 3:40067 (CONF-770136-) 

COAL/COMPRESSION STRENGTH 

Relationship between the ultimate compressive strength of cubes 
and cylinders for coal specimens, 3:38799 

Strength characteristics of U.S. coals, 3:38798 

COAL/CONSUMPTION RATES 

Metallurgia and metallurgical coal (Metallurgical coals), 3:38835 

(CONF-770136-) 
COAL/DEMINERALIZATION 

Effect of cation exchange on the subsequent reactivity of lignite 

chars to steam (108 references), 3:38790 (FE-2030-TR4) 
COAL/DESULFURIZATION 

Advanced development of fine coal desulfurization and recovery 
technology. Annual technical progress report, October 1 1976- 
September 1977 (54 references), 3:38982 (IS-4363) 

COAL/ECONOMICS 
Potential for coal use in New England, 3:40701 
COAL/ENERGY POLICY 

Achieving energy self-sufficiency with coal, 3:39031 

Interagency Energy/Environment R and D Program, 3:38820 
(EPA-600/7-77-007) 

COAL/ENVIRONMENTAL EFFECTS 

Energy, environment, and health: what can we learn from the 
nuclear experience, 3:40542 

Interagency Energy/Environment R and D Program, 3:38820 
(EPA-600/7-77-007) 

Potential health and environmental effects of trace elements and 
radionuclides from increased coal utilization, 3:39015 (ORNL- 
5367) 

COAL/EXTRUSION 

Coal feeder development program. Monthly technical progress 

report, February 21, 1978-March 20, 1978, 3:38981 (FE-1794-35) 
COAL/FLOTATION 

Advanced development of fine coal desulfurization and recovery 
technology. Annual technical progress report, October 1 1976- 
September 1977 (54 references), 3:38982 (IS-4363) 

Electrokinetic behavior and flotation of oxidized coal, 3:38800 

Generalization of distribution data for characterizing the 
performance of float-sink coal cleaning devices, 3:38993 

COAL/FLUIDIZED-BED COMBUSTION 

Characteristics of fluidized-bed coal combustors, 3:41343 

Combustion of coal in a fluidised bed boiler, 3:39004 (NP-23163) 

Combustion of coal in a fluidized bed boiler. Report No. 15 (17 
references), 3:39003 (NP-21758) 

Development of potential uses for the residue from fluidized bed 
combustion processes, 3:38807 (FE-2549-12) 

Environmental assessment of the fluidized-bed combustion of coal: 
methodology and initial results, 3:39005 

a bed combustion for steam raising and power generation, 

41344 

Fluidized-bed combustion-industrial application demonstration 
projects. Quarterly technical progress report, October 1- 
December 31, 1977, 3:41341 (FE-2472-21) 

Mineral characterization of fluidized-bed combustion aerosol ash- 
Montana Rosebud sub-bituminous coal, 3:38791 (MERC/TPR- 
78/1) 

Modeling of fluidized-bed combustion of coal. Quarterly technical 

progress report No. 6, August 1, 1977-October 31, 1977, 3:39002 
(HCP/T2295-06) 
COAL/FLUORINATION 
Method for fluorinating coal (Patent), 3:38796 
COAL/GRINDING 

Gas generator research and development BI-GAS process. 79th 

monthly progress report, March 1978, 3:38742 (FE-1207-44) 
COAL/HEALTH HAZARDS 

Energy, environment, and health: what can we learn from the 
nuclear experience, 3:40542 

Potential health and environmental effects of trace elements and 
— from increased coal utilization, 3:39015 (ORNL- 
5367 


COAL/HEAT TREATMENTS 
Novel approach to coal gasification using chemically incorporated 
CaO (Phase II). Summary report, April 1976-May 1977 
(Proprietary Battelle process), 3:38738 (BMI-1986) 
COAL/HYDRAULIC TRANSPORT 
Comparative coal transportation costs: an economic and 
engineering analysis of truck, belt, rail, barge and coal slurry 
and pneumatic pipelines. Volume III. Coal slurry pipelines. 
Final report, 3:38988 (PB-274381) 
Hydraulic transportation: underground mining, 3:38849 (CONF- 
7706107-) 
Slurry pipelines: innovation in energy transportation, 3:38999 
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COAL/HYDROGENATION 
Hydroconversion of coal in a hydrogen donor solvent with an oil- 
soluble catalyst (Patent), 3:38735 
Method to operate a hydrogenation plant (Patent), 3:38737 
Photochemical H atoms as a structural probe of the surface of 
coal, 3:38794 (ORO-5020-2) 
COAL/INFORMATION SYSTEMS 
ESCOE information retrieval system. System description and 
operation, 3:38729 (FE-2468-26) 
COAL/IN-SITU PROCESSING 
Process and equipment for fulfurization of solid fuels underground 
(Patent), 3:38765 
COAL/LAND TRANSPORT 
Comparative coal transportation costs: an economic and 
engineering analysis of truck, belt, rail, barge and coal slurry 
and pneumatic pipelines. Volume VI. Truck haulage. Final 
report, 3:38991 (PB-274384) 
COAL/LEACHING 
Advanced development of fine coal desulfurization and recovery 
technology. Annual technical progress report, October 1 1976- 
September 1977 (54 references), 3:38982 (IS-4363) 
COAL/MARITIME TRANSPORT 
Comparative coal transportation costs: an economic and 
engineering analysis of truck, belt, rail, barge and coal slurry 
and pneumatic pipelines. Volume IV. Barge transport. Final 
report, 3:38989 (PB-274382) 
COAL/MARKET 
Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Summary volume, 
3:40637 (NP-23074) 
COAL/MULLERS 
Development trends of coal mills (German Federal Republic), 
3:38996 
COAL/OXIDATION 
Conditions for the initiation of spontaneous combustion: 
application to prevention and monitoring, 3:38939 
Electrokinetic behavior and flotation of oxidized coal, 3:38800 
Mild, protective and efficient procedure for grinding coal: 
cryocrushing, 3:38984 (ORO-5020-2) 
COAL/PELLETIZING 
Advanced development of fine coal desulfurization and recovery 
technology. Annual technical progress report, October 1 1976- 
September 1977 (54 references), 3:38982 (IS-4363) 
COAL/PHYSICAL PROPERTIES 
Coal feeder development program. Phase-II and Mod. A001. 
Quarterly technical progress report, July 1-September 30, 1977 
(Screw type; 80 references), 3:38980 (FE-1794-28) 
COAL/PNEUMATIC TRANSPORT 
Comparative coal transportation costs: an economic and 
engineering analysis of truck, belt, rail, barge and coal slurry 
and pneumatic pipelines. Volume VII. Pneumatic transport. 
Final report, 3:38992 (PB-274385) 
Method and equipment for transporting rough-crushed coal 
particles in a pipeline with the aid of a carrier gas (Patent), 


COAL/PRODUCTION 
Metallurgia and metallurgical coal (Metallurgical coals), 3:38835 
(CONF-770136-) 
Production of eastern coal (USA; 1976-80), 3:38847 (CONF- 
770136-) 
COAL/PYROLYSIS 
Characteristics of chars produced by pyrolysis following rapid 
heating of pulverized coal (104 references), 3:38783 (FE-2030- 
TR2 


COAL/RAIL TRANSPORT 

Coal — and the Burlington Northern, 3:38978 (CONF- 
770136-) 

Comparative coal transportation costs: an economic and 
engineering analysis of truck, belt, rail, barge and coal slurry 
and pneumatic pipelines. Volume II. Unit trains. Final report, 
3:38987 (PB-274380) 

Computer controlled coal loading (Unit trains), 3:38994 

Rails can do the job, 3:38977 (CONF-770136-) 

COAL/RESEARCH PROGRAMS 

Fossil Energy Research and Development Program of the U.S. 

Department of Energy, FY 1979, 3:38728 (DOE/ET-0013(78)) 
COAL/SORPTIVE PROPERTIES 

Gas emission characteristics of coal and methods of determining 
the desorbable gas content by means of desorbometers, 3:38801 

Surface properties of coal, 3:38792 (ORNL/MIT-264) 

ay properties and reactions of coal, 3:38793 (ORNL/MIT- 


COAL/SPONTANEOUS COMBUSTION 
Development of an adiabatic calorimeter for the study of self- 
heating phenomena, 3:39007 
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COAL/STRUCTURAL CHEMICAL ANALYSIS 
Photochemical H atoms as a structural probe of the surface of 
coal, 3:38794 (ORO-5020-2) 
Photohydrogenation of aerocolloidal coal dust. Final report, 
January 1, 1976-May 15, 1977, 3:38795 (ORO-5020-2) 
COAL/SUPPLY AND DEMAND 
U.S. metallurgical coal supply-demand, 3:39011 (CONF-7706107-) 
COAL/SURFACE PROPERTIES 
Surface properties of coal, 3:38792 (ORNL/MIT-264) 
Surface properties and reactions of coal, 3:38793 (ORNL/MIT- 
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COAL/TRADE 

Metallurgia and metallurgical coal (Metallurgical coals), 3:38835 

(CONF-770136-) 
COAL/TRANSPORT 

Case study: proposal to convert Gulf Coast plant from gas/oil to 
coal, 3:39981 (CONF-770136-) 

Coal transportation study. Final report, 3:38979 (COO-2970-1) 

Comparative coal transportation costs: an economic and 
engineering analysis of truck, belt, rail, barge and coal slurry 
and pneumatic pipelines. Volume I. Summary and conclusions. 
Final report, 3:38986 (PB-274379) 

Comparative coal transportation costs: an economic and 
engineering analysis of truck, belt, rail, barge and coal slurry 
and pneumatic pipelines. Volume V. Conveyor belts. Final 
report, 3:38990 (PB-274383) 

Goals and problems of the U.S. coal industry, 3:39013 

Introductory remarks on coal utilization, 3:40067 (CONF-770136-) 

Remarks on transportation, 3:38976 (CONF-770136-) 

Study of potential coal utilization, 1985-2000, 3:40668 (BNL- 
50771) 

Technology assessment of coal slurry pipelines, 3:38985 (OTA-E- 
60) 


Transporting the nation’s coal: a preliminary assessment (To 1985 
and beyond), 3:38983 (NP-23120) 
COAL DEPOSITS 
Distribution and exploration for minerals in Tasmania, 3:38839 
COAL DEPOSITS/AGE ESTIMATION 
Mining and geology in Tasmania, 3:38838 
COAL DEPOSITS/BLAST EFFECTS 
Probability of specified ground vibrations from blasting, 3:41356 
COAL DEPOSITS/DEGASSING 
Environmental Development Plan (EDP). Enhanced gas 
recovery, FY 1977, 3:39152 (DOE/EDP-23) 
Foam stimulation to enhance production from degasification wells 
in the Pittsburgh coalbed, 3:38846 (BM-RI-8286) 
Gas drainage in Chinese coal mines, 3:38974 
Methane control in mines by coalbed degasification, 3:38958 
Patterns observed in the changes occurring in the leakage and gas 
dynamic parameters of coal seams being worked within the 
zone of influence of the coal getting operations, 3:38949 
COAL DEPOSITS/EVALUATION 
Conceptual problems in the derivation of long-run supply 
functions for mineral resources, 3:40556 
COAL DEPOSITS/EXPLORATION 
Frontier areas and exploration techniques. Frontier lignite 
exploration in the South-Central United States, 3:38842 
COAL DEPOSITS/EXPLOSIVE FRACTURING 
Bureau of Mines research on response of residences to ground 
vibrations from blasting, 3:38906 
Criteria for the proximity of surface blasting to underground coal 
mines, 3:38907 
Simultaneous far-field arrival of air overpressures for millisecond 
delayed blasting, 3:38904 
Spectral analyses of air and ground vibrations from blasting in 
surface coal mines, 3:38903 
COAL DEPOSITS/GEOLOGY 
Reclamation at Big Brown Steam Electric Station near Fairfield, 
Texas: geologic and hydrologic setting, 3:38824 (NP-23152) 
Trend areas and exploration techniques. Occurrence and 
characteristics of Midway and Wilcox lignites in Mississippi and 
Alabama, 3:38843 
COAL DEPOSITS/HYDRAULIC FRACTURING 
Foam stimulation to enhance production from degasification wells 
in the Pittsburgh coalbed, 3:38846 (BM-RI-8286) 
COAL DEPOSiTS/HYDROLOGY 
Reclamation at Big Brown Steam Electric Station near Fairfield, 
Texas: geologic and hydrologic setting, 3:38824 (NP-23152) 
COAL DEPOSITS/LEASING 
Conference on coal production, use, and financing, 3:39009 
(CONF-770136-) 
Goals and problems of the U.S. coal industry, 3:39013 
Leasing of coal on federal lands (Federal Coal Leasing 
Amendments Act of 1976), 3:39029 (CONF-770136-) 
Overview of current development in Wyoming's Powder River 
Basin, 3:38852 (CONF-7706107-) 


COAL GASIFICATION PLANTS/DESIGN 


COAL DEPOSITS/MONITORING 

Control of firedamp emission, 3:38917 

COAL DEPOSITS/OWNERSHIP 

Coal mineral right ownership: San Juan river region, New 

Mexico-Colorado (Map), 3:38837 
COAL DEPOSITS/ROCK MECHANICS 

Patterns observed in the changes occurring in the leakage and gas 
dynamic parameters of coal seams being worked within the 
zone of influence of the coal getting operations, 3:38949 

COAL FINES/DRYING 
View of the West German coal-preparation industry, 3:38995 
COAL GAS/DESULFURIZATION 

Process and equipment for fulfurization of solid fuels 

underground, 3:38765 
COAL GAS/SEPARATION PROCESSES 

Membrane applications to coal conversion processes. Final report, 
June 1975-September 1976 (Cellulose acetate, polysulfone), 
3:38743 (FE-2000-4) 

COAL GASIFICATION 
See also BI-GAS PROCESS 
HYDRANE PROCESS 
IN-SITU GASIFICATION 
MOLTEN SALT COAL GASIFICATION PROCESS 

Method for obtaining hydrocarbon products from coal and other 
carbonaceous materials (Patent), 3:38758 

Nitrogen fixation and molecular magneto hydrodynamic 
generation using a coal gasification gas stream (Patent), 3:40743 

Novel approach to coal gasification using chemically incorporated 
CaO (Phase II). Summary report, April 1976-May 1977 
(Proprietary Battelle process), 3:38738 (BMI-1986) 

Process for generating synthetic ammonia gas from brown coal 
(Patent), 3:39412 

Process for producing gases of high calorific value (Patent), 
3:38761 

COAL GASIFICATION/CHEMICAL REACTION KINETICS 

Method for the catalytic pressure-gasification of solid fuels with 

steam (Patent), 3:38760 
COAL GASIFICATION/ECONOMICS 

Engineering assessment of entrainment gasification, 3:38750 
(MERC/RI-78/2) 

COAL GASIFICATION/FLUIDIZED BED 

Development of a fast fluid bed gasifier. Phase I: Tasks I and II. 
Annual report, July 1976-June 1977, 3:38747 (FE-2361-15) 

Process for the catalytic gasification of coal (Patent), 3:38757 

COAL GASIFICATION/FORECASTING 

Overview of current development in Wyoming's Powder River 
Basin, 3:38852 (CONF-7706107-) 

Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Summary volume, 
3:40637 (NP-23074) 

COAL GASIFICATION/HOT GAS CLEANUP 

Device for gas cooling, gas washing, preferably for gases during 
coal pressure gasification with simultaneous steam heating 
transmission to a carrier medium (Patent), 3:38759 

COAL GASIFICATION/PILOT PLANTS 

GE pilot plant gasifies all coal types and grades without 

pretreatment, 3:38782 
COAL GASIFICATION/RESEARCH PROGRAMS 

ERDA'’s research program relating to lignite and other low-rank 

coals, 3:38740 (CONF-7706107-) 
COAL GASIFICATION/REVIEWS 

Second-generation production technology, 3:38739 (CONF- 
780222-3) 

COAL GASIFICATION/TECHNOLOGY ASSESSMENT 

Engineering assessment of entrainment gasification, 3:38750 
(MERC/RI-78/2) 

COAL GASIFICATION PLANTS/COMPRESSORS 

Survey of industrial coal conversion equipment capabilities: 
rotating components, 3:38751 (ORNL/TM-6074) 

COAL GASIFICATION PLANTS/CORROSION PROTECTION 

Evaluation of high chromium overlays to protect less alloyed 
substrates from corrosion in a coal gasification atmosphere. 
Quarterly report, August 15, 1977-November 30, 1977, 3:38754 
(TID-28072) 

COAL GASIFICATION PLANTS/DESIGN 

Development of a fast fluid bed gasifier. Phase I: Tasks I and II. 
Annual report, July 1976-June 1977, 3:38747 (FE-2361-15) 

EDS coal liquefaction process development. Phase IIIA. 
Quarterly technical progress report, January 1-June 30, 1976 
1976, 3:38773 (FE-2353-2) 

Method for gasification of solid fuels (Patent; molten iron heat 
exchanger), 3:38766 

Synthesis gas demonstration plant program. Second quarterly 
technical progress report, 1 January 1978-31 March 1978 
(Trade-off studies with respect to optimum pressure and gas 
purification alternatives), 3:38756 (TID-28425) 





COAL GASIFICATION PLANTS/ECONOMICS 


COAL GASIFICATION PLANTS/ECONOMICS 
design and economic feasibility for manufacturing and 
distributing anthracite based producer gas in Humboldt 
Industrial Park. Final report, 3:40590 (PB-273683) 
COAL GASIFICATION PLANTS/ENVIRONMENTAL 
IMPACTS 
rt, Development Plan (EDP). Coal gasification 
, FY 1977, 3:38819 (DOE/EDP-0013) 
COAL ASIFICATION PLANTS/FLOWMETERS 
Feasibility study of acoustic/ultrasonic flowmeters for solid/gas 
systems, 3:41412 (ANL-FE-49622-TMO01) 

COAL GASIFICATION PLANTS/FLOWSHEETS 
Development of a fast fluid bed gasifier. Phase I: Tasks I and II. 
Annual rt, July 1976-June 1977, 3:38747 me tp 
= GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 

Coal feeder development program. Monthly technical progress 
ae: February 21, 1978-March 20, 1978, 3:38981 (FE-1794-35) 
er development program. Phase-II and Mod. A001. 
Quarterly technical progress report, July 1-September 30, 1977 
(Screw type; 80 references), 3:38980 (FE-1794-28) 
COAL GASIFICATION PLANTS/GAS COMPRESSORS 
Survey of industrial coal conversion equipment capabilities: 
rotating components, 3:38751 (ORNL/TM-6074) 
COAL GASIFICATION PLANTS/HYDRAULIC TURBINES 
Survey of industrial coal conversion equipment capabilities: 
rotating components, 3:38751 (ORNL/TM-6074) 
COAL GASIFICATION PLANTS/LIQUID WASTES 
Removal of phenols from process condensate, 3:38745 (FE-2240- 
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39) 
COAL GASIFICATION PLANTS/MATERIALS 
Stability of SiC, Sis Ns, SizN2O and Sialon in coal gasification 
environments. Second quarterly progress report, 3:38755 (TID- 
28422) 
COAL GASIFICATION PLANTS/PLANNING 
Analysis of a coal gasification facility and potential gas-using 
industries for Pike County, Kentucky. Final report, 3:38752 
(PB-272677) 
COAL GASIFICATION PLANTS/PUMPS 
Survey of industrial coal conversion equipment mas 
rotating components, 3:38751 (ORNL/TM-6074) 
COAL GASIFICATION PLANTS/WASTE MANAGEMENT 
Studies for desi 4 of a solid waste management program, 3:38805 
(CONF-780305-13) 
COAL GASIFICATION PLANTS/WATER REQUIREMENTS 
Coal for synfuels: resources, reserves, and realities, 3:38834 
(CONF-770136-) 
COAL GASIFICATION PLANTS/WATER RESOURCES 
A linear programming model for assessing the regional impacts of 
energy o on water resources. Project completion 
report, 3:39985 (PB-273022) 
COAL INDUSTRY 
See also MINERAL INDUSTRY 
Goals and problems of the U.S. coal industry, 3:39013 
COAL INDUSTRY/ACCOUNTING 
Charbonnages de France in the business year 1976, 3:39012 
COAL INDUSTRY/ECONOMICS 
Ame) industry: its mining economics, 3:39010 (CONF- 
Conference on coal production, use, and financing, 3:39009 
(CONF-770136-) 
COAL INDUSTRY/ENERGY ANALYSIS 
By y analysis program (Conducted by Lawrence Berkeley 
Lab), 3:40511 (LBL-5982) 
COAL INDUSTRY/ENERGY SOURCE DEVELOPMENT 
Analysis of Federal incentives used to stimulate energy 
production: an executive summary, 3:40640 (PNL-2410) 
COAL INDUSTRY/FORECASTING 
we potential coal utilization, 1985-2000, 3:40668 (BNL- 
1 


) 
COAL INDUSTRY/OWNERSHIP 
—_ . industry: its mining economics, 3:39010 (CONF- 
COAL INDUSTRY/REGULATIONS 
Act on the amendment of legal regulations concerning energy. 
— of December 1977 (German Federal Republic), 
COAL LIQUEFACTION 
See also H-COAL PROCESS 
SASOL PROCESS 
Chemical process research and development program, 3:38778 
(LBL-5982) 
COAL LIQUEFACTION/DISSOLUTION 
Process for ee low-sulfur liquid and solid fuels from coal 
(Patent), 3:38781 
COAL oe TON/RESEARCH PROGRAMS 
ERDA’s researc ae relating to lignite and other low-rank 
coals, 3:38740 (CONF-7706107-) 
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COAL LIQUEFACTION PLANTS/COMPRESSORS 

Survey of industrial coal conversion equipment capabilities: 

rotating components, 3:38751 (ORNL/TM-6074) 
COAL LIQUEFACTION PLANTS/DESIGN 

EDS coal liquefaction process development: Phase IIIA. Annual 
technical progress report, 1 January-31 December 1976, 3:38775 
(FE-2353-9) 

COAL LIQUEFACTION PLANTS/ENGINEERING 
EDS coal liquefaction process development: Phase IIIB. 
rly technical progress report, July 1-September 30, 1977, 
3:38777 (FE-2893-3) 
COAL LIQUEFACTION PLANTS/GAS COMPRESSORS 

Survey of industrial coal conversion equipment capabilities: 
rotating components, 3:38751 (ORNL/TM-6074) 

COAL LIQUEFACTION PLANTS/HYDRAULIC TURBINES 

Survey of industrial coal conversion equipment capabilities: 
rotating components, 3:38751 (ORNL/TM-6074) 

COAL LIQUEFACTION PLANTS/PUMPS 

Survey of industrial coal conversion equipment capabilities: 
rotating components, 3:38751 (ORNL/TM-6074) 

COAL LIQUEFACTION PLANTS/WASTE MANAGEMENT 

Studies for design of a solid waste management program, 3:38805 
(CONF-780305-13) 

COAL LIQUIDS/CHEMICAL ANALYSIS 

EDS coal liquefaction process development: Phase IIIA. Annual 
technical progress report, 1 January-31 December 1976, 3:38775 
(FE-2353-9) 

COAL LIQUIDS/DENITRIFICATION 

Catalytic hydrogenation of coal-derived liquids. Interim report for 
the period January 1978 through March, 1978, 3:38771 (FE- 
2034-10) 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Eighth quarterly report, March 21-June 20, 
1977, 3:38732 (FE-2028-9) 

COAL LIQUIDS/DESULFURIZATION 

Catalytic hydrogenation of coal-derived liquids. Interim report for 
the period January 1978 through March, 1978, 3:38771 (FE- 
2034-10) 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Eighth quarterly report, March 21-June 20, 
1977, 3:38732 (FE-2028-9) 

Process for producing low-sulfur liquid and solid fuels from coal 
(Patent), 3:38781 

COAL LIQUIDS/DISTILLATION 

EDS coal liquefaction process development: Phase IIIA. 
Quarterly technical progress report, July 1-September 30 1976, 
3:38774 (FE-2353-6) 

COAL LIQUIDS/HYDROCRACKING 

Catalytic hydrogenation of coal-derived liquids. Interim report for 
the period January 1978 through March, 1978, 3:38771 (FE- 
2034-10) 

Chemical characterization, handling, and refining of solvent 
refined coal to liquid fuels. Final report, 3:38770 (FE-2003-27) 

COAL LIQUIDS/HYDROGENATION 

Catalytic hydrogenation of coal-derived liquids. Interim report for 
the period January 1978 through March, 1978, 3:38771 (FE- 
2034-10) 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Eighth quarterly report, March 21-June 20, 
1977, 3:38732 (FE-2028-9) 

COAL LIQUIDS/PHYSICAL PROPERTIES 

EDS coal liquefaction process development: Phase IIIA. Annual 
technical progress report, 1 January-31 December 1976, 3:38775 
(FE-2353-9) 

EDS coal liquefaction process development. Phase IIIA. 
Quarterly technical progress report, January 1-June 30, 1976 
1976, 3:38773 (FE-2353-2) 

COAL LIQUIDS/PRODUCTION 

Hydroconversion of coal in a hydrogen donor solvent with an oil- 

soluble catalyst (Patent), 3:38735 
COAL LIQUIDS/REFINING 

Economic screening evaluation of upgrading coal liquids to 
turbine fuels. Final report (Economics), 3:38768 (EPRI-AF-710) 

EDS coal liquefaction process development: Phase IIIA. Annual 
technical progress report, 1 January-31 December 1976, 3:38775 
(FE-2353-9) 

COAL LIQUIDS/SEPARATION PROCESSES 

EDS coal liquefaction process development: Phase IIIA. 
Quarterly technical progress report, July 1-September 30 1976, 
3:38774 (FE-2353-6) 

COAL LIQUIDS/STRUCTURAL MODELS 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Eighth quarterly report, March 21-June 20, 
1977, 3:38732 (FE-2028-9) 
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COAL LIQUIDS/SURFACE TENSION 
Study of ebullated bed fluid dynamics for H-coal. Quarterly 
progress report No. 1, August 22-November 30, 1977, 3:38776 
(FE-2588-3) 
COAL LIQUIDS/THERMODYNAMIC PROPERTIES 
Quarterly technical progress report, January-March 1978, 3:39033 
(BERC/QPR-78/1) 
COAL LIQUIDS/VISCOSITY 
Chemical characterization, handling, and refining of solvent 
refined coal to liquid fuels. Final report, 3:38770 (FE-2003-27) 
Study of ebullated bed fluid dynamics for H-coal. Quarterly 
progress report No. 1, August 22-November 30, 1977, 3:38776 
(FE-2588-3) 
COAL MINERS/BEHAVIOR 
Analysis of job stress in coal mining, 3:38853 (DHEW/PUB/ 
NIOSH-77-217) 
COAL MINERS/EDUCATION 
Coal mine health and safety regulations, 3:39014 (CONF-770136-) 
COAL MINERS/HAZARDS 
Analysis of job stress in coal mining, 3:38853 (DHEW/PUB/ 
NIOSH-77-217) 
COAL MINERS/HEALTH HAZARDS 
Biological effects of chronic inhalation of coal mine dust and/or 
diesel engine exhaust in rodents, 3:41734 (PNL-2500(Pt.1)) 
Pacific Northwest Laboratory annual report for 1977 to the DOE 
Assistant Secretary for Environment. Part 1. Biomedical 
sciences, 3:39016 (PNL-2500(Pt.1)) 
COAL MINERS/PNEUMOCONIOSES 
Biological effects of chronic inhalation of coal mine dust and/or 
diesel engine exhaust in rodents, 3:41734 (PNL-2500(Pt.1)) 
COAL MINERS/WORKING CONDITIONS 
Analysis of job stress in coal mining, 3:38853 (DHEW/PUB/ 
NIOSH-77-217) 
COAL MINES 
Directory of mining enterprises for 1976 with a list of coal mines, 
1976 and a section on the mineral industry of Montana in 1976. 
Bulletin 103, 3:38854 (NP-22838) 
COAL MINES/AIR CONDITIONING 
Possible techniques for the control of heat and humidity in 
underground workings, 3:38963 
COAL MINES/ALARM SYSTEMS 
Novel means of methane control in coal mines, 3:38952 
COAL MINES/BOREHOLES 
Three-dimensional analysis of a single- and double-entry coal 
mine, 3:38897 
COAL MINES/CHEMICAL EXPLOSIONS 
Protection against harmful effects of shotfiring fumes, 3:38957 
COAL MINES/COMMUNICATIONS 
Development and evaluation of new hoist signaling systems, 
3:38972 
Whole mine communications and monitoring system, 3:38946 
COAL MINES/CONVEYORS 
10 years of practical experience with the cable-belt conveyor in 
the Colliery Luisenthal, 3:38865 
New methods of testing and investigating highly stressed shaft 
winding and cable belt roadway conveyor installations, 3:38970 
COAL MINES/COOLING 
Possibilities of realizing substantial savings on power in cooling 
deep mines, 3:41359 
COAL MINES/DATA COMPILATION 
Projects to expand fuel sources in Eastern States: an update of 
Information Circular 8725. Survey of planned or proposed coal 
mines, coal and noncoal conversion plants, electric generating 
plants, oil refineries, uranium enrichment facilities, and related 
infrastructure, in states East of the Mississippi River (as of July 
1977) (149 tables), 3:40549 (BM-IC-8765) 
COAL MINES/DECOMMISSIONING 
After carrying out the final operating plan, mining supervision is 
ended (German Federal Republic), 3:38894 
COAL MINES/DEGASSING 
Combating methane hazard in conditions of highly gassy seams in 
Poland, 3:39022 
Entry into coal seams subject to instantaneous gas outbursts with 
separation by hydraulic fracture, 3:38919 
COAL MINES/DUSTS 
Characterization of the volume size distribution of respirable coal- 
mine dust samples by Coulter counter, 3:38863 
Dust determinations by means of the Casella thermal precipitator 
with Disa readings and microscope counts, 3:39017 
Influence of small concentrations of methane on the explosion 
characteristics of coal dust, 3:38966 
Inspection of dust samples following a mine explosion, 3:38969 
Study of flammability of coal dust, 3:39024 
COAL MINES/EXPLOSIONS 
Excerpts from the 1975 annual report of the Central Mining 
Research Institute at Katowice, 3:38893 


COAL MINES/ROOFS 


COAL MINES/FIRE PREVENTION 
Conditions for the initiation of spontaneous combustion: 
application to prevention and monitoring, 3:38939 
Control and monitoring devices for explosion and fire prevention, 
3:38953 
Studies in South Africa related to fire protection in mines, 3:38938 
COAL MINES/FIRES 
Control of a mine fire at Osterfeld Colliery by means of nitrogen, 
3:38943 
Early detection of mine fires by monitoring carbon monoxide in 
the upcast and downcast air, 3:38945 
Influence of a mine fire in a horizontal roadway on the ventilation 
and heat exchange regimes in a mine, 3:39023 
Investigation into the effect of working area and road ventilating 
air flows on the liability to endogenous fire, 3:38940 
Investigations on the use of fire detectors in the mines of the 
German Democratic Republic (Detectors comparative 
evaluations), 3:39026 
Pillar fires in Indian coal mines and measures taken to combat the 
same, 3:38944 
Safe fire containment in gassy mines, 3:38942 
Studies in South Africa related to fire protection in mines, 3:38938 
COAL MINES/HAZARDS 
Combating methane hazard in conditions of highly gassy seams in 
Poland, 3:39022 
Ignition of methane-air by machine picks cutting into rock, 
3:38967 
Risk analysis applied to flameproofing of diesel exhaust systems 
preliminary phase, 3:38973 
COAL MINES/HEALTH HAZARDS 
Protection against harmful effects of shotfiring fumes, 3:38957 
COAL MINES/HOISTS 
Development and evaluation of new hoist signaling systems, 
3:38972 
New methods of testing and investigating highly stressed shaft 
winding and cable belt roadway conveyor installations, 3:38970 
Results of research project "measurement of dynamic stresses in 
shaft winding equipment”, 3:38971 
Use of overwind controls in hoists of the German Democratic 
Republic based on unstretched polyamide ropes, 3:38975 
COAL MINES/HYDRAULIC FRACTURING 
Entry into coal seams subject to instantaneous gas outbursts with 
separation by hydraulic fracture, 3:38919 
COAL MINES/HYDRAULICS 
Gravity-fed water systems in mines, 3:38883 
COAL MINES/MAPS 
Non-metric close range photogrammetric system for mapping 
geologic structures in mines, 3:38927 
COAL MINES/METHANE 
On the aftergases of coal dust explosions generated in an 
experimental chamber, 3:38968 
COAL MINES/MINE HAULAGE 
Protection against electric shock on touching the contact wires of 
electric trolly haulage systems in coal mines, 3:38935 
COAL MINES/MONITORING 
Safety principles for the development and use of gas metering 
devices in coal mines, 3:38947 
Use of electrochemical cells in environmental monitoring, 3:39019 
COAL MINES/PLANNING 
Sasol II's giant mine gets into gear, 3:38864 
Use of geological/geotechnical investigation as an aid to mine 
planning, 3:38912 
COAL MINES/RADAR 
Detection, delineation, and location of hazards using ground- 
probing radar in coal mines, 3:38901 
COAL MINES/REGULATIONS 
Coal mine health and safety regulations, 3:39014 (CONF-770136-) 
COAL MINES/RESEARCH PROGRAMS 
Mine Health and Safety Program of the Bureau of Mines, 3:39028 
Mining Research Program of the Bureau of Mines, 3:39027 
COAL MINES/ROCK BURSTS 
Entry into coal seams subject to instantaneous gas outbursts with 
separation by hydraulic fracture, 3:38919 
Excerpts from the 1975 annual report of the Central Mining 
Research Institute at Katowice, 3:38893 
Guidelines on gas escapes of the Mining Office of the Land North 
Rhine Westphalia (German Federal Republic), 3:38916 
Interrelations between the geological structure of the strata and 
gas outbursts, 3:38867 
COAL MINES/ROCK MECHANICS 
In-situ stress: an analysis, 3:38908 
COAL MINES/ROOF BOLTS 
Application of cement grout to coal mine roof bolting, 3:38900 
COAL MINES/ROOFS 
Non-metric close range photogrammetric system for mapping 
geologic structures in mines, 3:38927 





COAL MINES/SAFETY 


Roof control studies at Olga No. 1 coal mine, Coalwood, WV, 
3:38911 
COAL MINES/SAFETY 
Coal mine health and safety regulations, 3:39014 (CONF-770136-) 
Conditions of safe blasting operations in highly gassy seams 
(Problem of layers of methane at the roof connecting with layer 
volumes of methane), 3:38948 
Goals and problems of the U.S. coal industry, 3:39013 
Mine Health and Safety Program of the Bureau of Mines, 3:39028 
Mining Research Program of the Bureau of Mines, 3:39027 
Novel means of methane control in coal mines, 3:38952 
Optimizing safety with explosives in British coal mines, 3:39021 
Protection against electric shock on touching the contact wires of 
electric trolly haulage systems in coal mines, 3:38935 
Recent developments in permissible explosives in the USA, 
3:38954 
Safety detonation fuse for coal mining, 3:38955 
COAL MINES/SAFETY ENGINEERING 
Detection, delineation, and location of hazards using ground- 
probing radar in coal mines, 3:38901 
COAL MINES/SEALS 
Combating methane hazard in conditions of highly gassy seams in 
Poland, 3:39022 
Replacement of explosionproof dams by water plugs in the access 
roadways, i.e., rapid flooding of a low lying section in an 
undulating roadway, 3:38941 
Safe fire containment in gassy mines, 3:38942 
COAL MINES/SEISMIC NOISE 
Microseismic investigations in coal mines, 3:38929 
COAL MINES/SPONTANEOUS COMBUSTION 
Conditions for the initiation of spontaneous combustion: 
application to prevention and monitoring, 3:38939 
Investigation into the effect of working area and road ventilating 
air flows on the liability to endogenous fire, 3:38940 
COAL MINES/SURFACE MINING 
Simultaneous far-field arrival of air overpressures for millisecond 
delayed blasting, 3:38904 
COAL MINES/TELEPHONES 
Improvements for mine carrier phone systems. Technical service 
for mine communications research. Final report, June 1975- 
April 1977, 3:38858 (PB-273292) 
COAL MINES/VENTILATION 
Analysis of ventilation systems by means of computers, 3:38961 
Excerpts from the 1975 annual report of the Central Mining 
Research Institute at Katowice, 3:38893 
Influence of a mine fire in a horizontal roadway on the ventilation 
and heat exchange regimes in a mine, 3:39023 
Investigation into the effect of working area and road ventilating 
air flows on the liability to endogenous fire, 3:38940 
Methane concentration of bituminous coal mines and intensity of 
mining operations, 3:38950 
Modelling of the airstream in the system: main gate, longwall face, 
—_ ~~ and gob and its use in underground mine operation, 
Pillar fires in Indian coal mines and measures taken to combat the 
same, 3:38944 
Possible techniques for the control of heat and humidity in 
underground workings, 3:38963 
Stability of airflows in mine ventilation networks, 3:38962 
Studies on build up of methane in some Indian mines on stoppage 
of mechanical ventilators, 3:38964 
Ventilation of the cut, 3:38965 
COAL MINES/VENTILATION SYSTEMS 
Electrostatic hazards associated with the use of flexible plastic 
ventilation ducts, 3:38936 
COAL MINES/WATER REQUIREMENTS 
Gravity-fed water systems in mines, 3:38883 
COAL MINES/WORKING CONDITIONS 
Method of predicting mine air, humidity, and temperature, 3:38960 
Possible techniques for the control of heat and humidity in 
underground workings, 3:38963 
AL MINING 


See also ACID MINE DRAINAGE 
LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
Aspects of the development of coal mining in Kent, 3:38928 
First strip mine coal from Kilbarchan this month, 3:38861 
COAL MINING/ECONOMIC ANALYSIS 
Proceedings of the Council of Economics 105th annual meeting of 
the American Institute of Mining, Metallurgical and Petroleum 
Engineers (20 papers), 3: 40563 
COAL MINING/ELECTRICAL EQUIPMENT 
Effect of short circuits inside explosionproof enclosures on 
propagation of ignition, 3:38933 
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Interference short-circuit with arcing phenomena in electrical 
equipment in flameproof enclosures with special reference to 
the so-called transmission of ignition by particles, 3:38931 

— short circuits in flameproof high-voltage equipment, 
3:38932 

Studies of safe gaps with expanded metal sheet, 3:38934 

COAL MINING/FINANCING 

Conference on coal production, use, and financing, 3:39009 
(CONF-770136-) 

COAL MINING/FORECASTING 

Overview of current development in Wyoming's Powder River 
Basin, 3:38852 (CONF-7706107-) 

Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Summary volume, 
3:40637 (NP-23074) 

COAL MINING/GRANTS 

Publication of the amended version of the guidelines concerning 
the granting of public funds for the promotion of novel 
innovations in German mining. Dated Ist of December 1977, 
3:38862 

COAL MINING/HAZARDS 
Foam stimulation to enhance production from degasification wells 
in the Pittsburgh coalbed, 3:38846 (BM-RI-8286) 
COAL MINING/HYDRAULIC EQUIPMENT 
Coal mining hydraulics: designs you can use, 3:38926 
COAL MINING/MEETINGS 

Conference on coal production, use, and financing, 3:39009 
(CONF-770136-) 

COAL MINING/MINING EQUIP 

Mechanical-hydraulic mining machine for the exploitation of coal 
(Patent), 3:38924 

Thirty years Hanover Fair as shop window for the mines supplier 
industry, 3:38873 

COAL MINING/MINING LAWS 

Act on the amendment of legal regulations concerning energy. 

—" of December 1977 (German Federal Republic), 
COAL MINING/PLANNING 

Amcoal’s new power colliery, 3:38860 

U.S. metallurgical coal supply-demand, 3:39011 (CONF-7706107-) 

Vale of Belvoir reserves now estimated at 500M tons, 3:38840 

COAL MINING/PRODUCTIVITY 

Conference on coal production, use, and financing, 3:39009 
(CONF-770136-) 

Foam stimulation to enhance production from degasification wells 
in the Pittsburgh coalbed, 3:38846 (BM-RI-8286) 

Methane control in mines by coalbed degasification, 3:38958 

COAL MINING/RESEARCH PROGRAMS 

Mining research review: an annual review of selected mining 
research activities of the Bureau of Mines, 3:38856 (PB-272912) 

Technical Research Commission: research program for 1977, 


3:38914 
COAL MINING/SAFETY 
Internal short circuits in flameproof high-voltage equipment, 
3 


38932 
COAL MINING/SAFETY ENGINEERING 
Use of geological/geotechnical investigation as an aid to mine 
planning, 3:38912 
COAL MINING/VENTILATION 
Foam stimulation to enhance production from degasification wells 
in the Pittsbur. 1 on coalbed, 3:38846 (BM-RI-8286) 
COAL PREPARA 
Electrokinetic gevior and flotation of oxidized coal, 3:38800 
COAL PREPARATION/EQUIPMENT 
Generalization of distribution data for characterizing the 
performance of float-sink coal cleaning devices, 3:38993 
COAL PREPARATION PLANTS/BY-PRODUCTS 
Method for economical extraction of fine-grained coal from 
bituminous coal rocks and washery refuse with simultaneous 
utilization of dead rocks (Patent), 3:38815 
COAL PREPARATION PLANTS/COMPARATIVE 
EVALUATIONS 
Modern central grinding installations for coal, 3:38997 
COAL PREPARATION PLANTS/FLOWSHEETS 
View of the West German coal-preparation industry, 3:38995 
COAL PREPARATION PLANTS/MINERAL WASTES 
Method for economical extraction of fine-grained coal from 
bituminous coal rocks and washery refuse with simultaneous 
utilization of dead rocks (Patent), 3:38815 
COAL RESERVES 
Assessment of coal resources, 3:38833 (CONF-770136-) 
COAL RESERVES/AVAILABILITY 
Coal for synfuels: resources, reserves, and realities, 3:38834 
(CONF-770136-) 
COAL SEAMS/SUPPORTS 
— especially for utilization in thick strata (Patent), 
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COAL TAR/CHEMICAL PREPARATION 
Method for the production of raw materials containing high-grade 
carbon black (Patent), 3:38786 
COAL TAR/COMBUSTION 
Coal tar as a fuel (CTF 200), 3:38785 
COAL TAR/PHYSICAL PROPERTIES 
Coal tar pitch. Interrelations between properties and utilization of 
coal tar pitch, 3:38797 
COAL TAR/SPECIFICATIONS 
Coal tar as a fuel (CTF 200), 3:38785 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS/DESIGN 
Nitrogen fixation and molecular magneto hydrodynamic 
generation using a coal gasification gas stream (Patent), 3:40743 
COASTAL REGIONS/FLOODS 
Fault control of subsidence, Houston-Galveston area, Texas, 
3:41752 (NP-23160) 
COASTAL REGIONS/GEOLOGIC FAULTS 
Fault control of subsidence, Houston-Galveston area, Texas, 
3:41752 (NP-23160) 
COASTAL REGIONS/TOPOGRAPHY 
Fault control of subsidence, Houston-Galveston area, Texas, 
3:41752 (NP-23160) 
COASTAL WATERS/WATER CURRENTS 
Radionuclide distributions in deep-ocean sediment cores. Progress 
report, 1 October 1976 - 31 December 1977, 3:41534 (COO- 
2379-18) 
COASTAL WATERS/WATER POLLUTION CONTROL 
Performance testing of three offshore skimming devices 
(Commercial oil spill cleanup devices), 3:41520 (HCP/P3241-01) 
COATED FUEL PARTICLES/FISSION PRODUCT RELEASE 
Mass-spectroscopic determination of fission gas permeabilities of 
HTR fuel particle coatings, 3:40161 
COATED FUEL PARTICLES/PERFORMANCE TESTING 
Performance of ThO2 in HTGR particles, 3:40156 (GA-A-14745) 
COATED FUEL PARTICLES/PHYSICAL RADIATION 
EFFECTS 
Irradiation performance of HTGR fuel rods in HFIR experiments 
HRB-9 and -10, 3:40158 (ORNL-5254) 
Performance of ThO2 in HTGR particles, 3:40156 (GA-A-14745) 
COATING (SURFACE) 
See SURFACE COATING 
COAXIAL CABLES/DESIGN 
Heavy current cable plastic insulation and external conducting 
layer (Patent), 3:40100 
COBALT/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
COBALT/CATALYTIC EFFECTS 
Chemical characterization, handling, and refining of solvent 
refined coal to liquid fuels. Final report, 3:38770 (FE-2003-27) 
COBALT/DESORPTION 
Desorption of metals from suspended material in the Rhine 
estuary, 3:41529 
COBALT/PHASE DIAGRAMS 
Morphology of ETA phase in cemented WC--Co alloys, 3:41139 
COBALT 54/ENERGY LEVELS 
Nuclear data sheets for A=54, 3:41877 
COBALT 60/COMPARATIVE EVALUATIONS 
Choice of monitoring isotope in double label radioimmunoassays 
with nonimmunological separation techniques, 3:41608 
COBALT ALLOYS 
See also ASTROLOY 
COBALT ALLOYS/MAGNETIC PROPERTIES 
Influence of tungsten and carbon additions on the sintering and 
the —- properties of WC--12Co cemented carbide, 
:411 


COBALT ALLOYS/PHASE STUDIES 
Morphology of ETA phase in cemented WC--Co alloys, 3:41139 
COBALT ALLOYS/PHYSICAL PROPERTIES 
Effect of carbon content on physical properties and machining 
performance of uncoated and TiC coated cemented tungsten 
carbide, 3:41145 
COBALT ALLOYS/SINTERING 
Influence of tungsten and carbon additions on the sintering and 
the magnetic properties of WC--12Co cemented carbide, 


3:41151 
COBALT COMPOUNDS/DEPOSITION 
Deposition of cobalt ions on surfaces of austenitic steels in the 
resence of some anions, 3:40146 
ENERATION 
Community Systems Program: its goals and accomplishments, 
1978, 3:40579 (ANL-78-XX-92) 
CO-GENERATION/COST BENEFIT ANALYSIS 
Heat and electrical power cogeneration retrofitting technique. 
Costs and benefits, 3:39982 (CONF-780109-7) 


COMBINED-CYCLE POWER PLANTS/GAS TURBINES 


Industrial combined heat and power generation, 3:39990 
CO-GENERATION/DIESEL ENGINES 
Case study applications of venture analysis. Seventh monthly 
report, December 1977-March 1978 (Coal-derived fuel-fired 
diesel system for power generation), 3:40591 (TID-28387) 
CO-GENERATION/EVALUATION 
Evaluating alternative energy systems, 3:40584 (NP-23196) 
CO-GENERATION/FORECASTING 
Potential for cogeneration development in six major industries by 
1985, 3:40580 (HCP/M60172-01/2) 
COKE/DESULFURIZATION 
Integrated coking and gasification process (Patent), 3:39084 
COKE/PRODUCTION 
Needle coke from pyrolysis residues via the Maruzen-Lummus 
process, 3:38731 
COKE/SUPPLY AND DEMAND 
U.S. metallurgical coal supply-demand, 3:39011 (CONF-7706107-) 
COKE OVENS/DUSTS 
Measurements of fly dust at working places of coking plants with 
two-stage DP 50 and BAT I instruments, 3:41466 
COKE-OVEN GAS 
See COAL GAS 
COLD LAKE DEPOSIT/CHEMICAL COMPOSITION 
Chemical composition of gases in the Alberta bituminous sand, 
3:39189 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA/ELECTROMAGNETIC RADIATION 
Theory of magnetohydrodynamic wave damping in a plasma of 
finite pressure, 3:41998 
COLLISIONAL PLASMA/KINETIC EQUATIONS 
Lithium plasma laser, 3:41304 
COLLISIONAL PLASMA/POPULATION INVERSION 
Lithium plasma laser, 3:41304 
COLLISIONLESS PLASMA/WAVE PROPAGATION 
Waves and microinstabilities in plasmas - linear effects, 3:41985 
COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
COLLISIONS/DATA COMPILATION 
Collection of abstracts of works on atomic and molecular (A + 
M) data published in the Soviet literature over the January-May 
1977 period, 3:41797 (ORNL-tr-4532) 
COLONIES 
See POPULATIONS 
COLORADO/COAL DEPOSITS 
Coal mineral right ownership: San Juan river region, New 
Mexico-Colorado (Map), 3:38837 
COLORADO/URANIUM DEPOSITS 
Role of semipermeable membranes in the formation of certain 
vanadium-uranium deposits, 3:39255 
COLORADO/VANADIUM MINERALS 
Role of semipermeable membranes in the formation of certain 
vanadium-uranium deposits, 3:39255 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE FW PROCESS/COMPARATIVE 
EVALUATIONS 
Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:38806 (EPRI-FP-13-SY(Vol.1)) 
COMBINED-CYCLE POWER PLANTS/COMBUSTORS 
Closed gas turbine heater program. First quarterly technical 
progress report, April 1-July 3, 1977, 3:40002 (FE-2611-1) 
COMBINED-CYCLE POWER PLANTS/DESIGN 
Combined gas and steam power plant (Patent), 3:40007 
Combined gas turbine-steam power plant (Patent), 3:40009 
Combined gas turbine and steam turbine power plant (Patent), 
3:40006 
Evaluation of a water-cooled gas turbine combined cycle plant, 
3:40004 
Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual design. Annual report, 
June 30, 1976-June 29, 1977, 3:39983 (FE-2371-18) 
COMBINED-CYCLE POWER PLANTS/ENVIRONMENTAL 
EFFECTS 
Final report on the Pacific Gas and Electric Company’s notice of 
intention to seek certification for the Combined Cycle Project, 
3:40003 (NP-23080) 
COMBINED-CYCLE POWER PLANTS/GAS TURBINES 
Ceramics technology readiness development program. Phase I. 
Conceptual designs and material screening. 6th monthly 
technical progress report for March 1978, 3:40022 (FE-2786-12) 





COMBINED-CYCLE POWER PLANTS/HEAT SOURCES 


Development of high temperature turbine subsystem technology 
to a “technology readiness status”: Phase II. Progress report for 
March 1978, 3:40001 (FE-1806-44) 

COMBINED-CYCLE POWER PLANTS/HEAT SOURCES 

Improved energy production using low temperature heat, 3:40008 

COMBINED-CYCLE POWER PLANTS/LEGAL ASPECTS 

Final report on the Pacific Gas and Electric Company's notice of 
intention to seek certification for the Combined Cycle Project, 
3:40003 (NP-230 

COMBINED-CYCLE POWER PLANTS/OFF-GAS SYSTEMS 

Protective device for the waste gas duct of a gas turbine in a 

combined gas turbine steam power plant (Patent), 3:40048 
COMBINED-CYCLE POWER PLANTS/OPTIMIZATION 

Optimization of diagonal type nonequilibrium plasma MHD 

generator (MHD-steam plant), 3:40746 
COMBINED-CYCLE POWER PLANTS/PERFORMANCE 
Evaluation of a water-cooled gas turbine combined cycle plant, 


COMBINED-CYCLE POWER PLANTS/RESEARCH 
PROGRAMS 
Closed gas turbine heater program. First quarterly technical 
progress report, April 1-July 3, 1977, 3:40002 (FE-2611-1) 
COMBINED-CYCLE POWER PLANTS/SITE SELECTION 
Final report on the Pacific Gas and Electric Company’s notice of 
intention to seek certification for the Combined Cycle Project, 
3:40003 (NP-23080) 
COMBINED-CYCLE POWER PLANTS/TOPPING CYCLES 
ee systems for electrical energy conversion, 


COMBINED-CYCLE POWER PLANTS/WASTE HEAT 
UTILIZATION 
Combined gas and steam power plant (Patent), 3:40007 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
SPONTANEOUS COMBUSTION 
COMBUSTION/MATHEMATICAL MODELS 
Detailed models of hydrocarbon combustion, 3:41232 (UCRL- 
6 


80896) 
COMBUSTION/RESEARCH PROGRAMS 
Energy use and conservation program, 3:40777 (LBL-5982) 
COMBUSTION CHAMBERS 
See also COMBUSTORS 
COMBUSTION CHAMBERS/MODIFICATIONS 
Improvement of the Wickbold combustion apparatus for the 
decomposition of petroleum products and used lubricating oils 
for the trace analysis of inorganic components, 3:41198 
COMBUSTION PRODUCTS/CORROSIVE EFFECTS 
Effects of alternate fuels. Report No. 4. Analysis of soaking pit 
cover refractories degraded by 208) oil combustion 
products, 3:41127 (ORNL/TM-6204 
Hot corrosion/erosion testing of tne for applications for 
advanced power conversion systems using coal-derived fuels. 
Task II. Evaluation of turbine materials for use in a coal-fired 
fluidized bed combustion environment. Progress report No. 20, 
February 1978, 3:39001 (FE-2326-20) 
COMBUSTION PRODUCTS/ELECTRIC CONDUCTIVITY 
Coil systems for measuring electrical conductivity in MHD 
combustion flows. Final report, 3:40745 (EPRI-AF-569) 
COMBUSTION PRODUCTS/HEALTH HAZARDS 
Pacific Northwest Laboratory annual report for 1977 to the DOE 
Assistant Secretary for Environment. Part 1. Biomedical 
sciences, 3:39016 (PNL-2500(Pt.1)) 
COMBUSTORS 
See also BURNERS 
COMBUSTION CHAMBERS 
IGNITION SYSTEMS 
COMBUSTORS/FEASIBILITY STUDIES 
Closed gas turbine heater program. First quarterly technical 
progress report, April 1-July 3, 1977, 3:40002 (FE-261 1-1) 
COMBUSTORS/SPECIFICATIONS 
Investigation of aerodynamics and of the process of combustion in 
the furnace chamber of the TPP-312A steam generator, 3:40025 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 
mari management for commercial buildings, 3:40773 (LBL- 
Physical characteristics, energy consumptions, and related 
institutional factors in the commercial sector, 3:40599 (FEA/D- 


/040) 
COMMERCIAL BUILDINGS/ENERGY CONSUMPTION 
Commercial demand for energy: a disaggregated approach (Model 
CONS) for 1970-1975; forecasting to 2000), 3:40639 (ORNL/ 
Demographic trends and indicators (Buildings Energy Use Data 
Book; by ORNL), 3:40713 (ORNL-5363) 


Energy management for commercial buildings, 3:40773 (LBL- 
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Introduction (Buildings Energy Use Data Book; by ORNL), 
3:40710 (ORNL-5363) 

Physical characteristics, energy consumptions, and related 
institutional factors in the commercial sector, 3:40599 (FEA/D- 
77/040) 

COMMERCIAL BUILDINGS/ENERGY DEMAND 

Commercial demand for energy: a disaggregated approach (Model 
validation for 1970-1975; forecasting to 2000), 3:40639 (ORNL/ 
CON-15) 

COMMERCIAL BUILDINGS/HEAT RECOVERY 

Rational energy utilization in commercial facilities by means of 

heat recovery, 3:40843 
COMMERCIAL BUILDINGS/SOLAR AIR CONDITIONING 

Solar total energy system: large scale experiment. Phase II. 
Conceptual design. Final technical progress report 77-266 
(Knitwear factory in Shenandoah, Georgia), 3:39688 (SE-3986- 
1 


COMMERCIAL BUILDINGS/SOLAR CELL ARRAYS 
Photovoltaic system design and analysis application to a shopping 
center, 3:39526 
COMMERCIAL BUILDINGS/SOLAR PROCESS HEAT 
Solar total energy system: large scale experiment. Phase II. 
Conceptual design. Final technical progress report 77-266 
(Knitwear factory in Shenandoah, Georgia), 3:39688 (SE-3986- 


1 
COMMERCIAL BUILDINGS/SOLAR SPACE HEATING 
Solar total energy system: large scale experiment. Phase II. 
Conceptual design. Final technical progress report 77-266 
(Knitwear factory in Shenandoah, Georgia), 3:39688 (SE-3986- 


1) 
COMMERCIAL BUILDINGS/SOLAR WATER HEATING 

Austria's first solar hotel. 96 m? collector surface save each 
summer season some 40,000 kWh energy, 3:39787 

COMMERCIAL SECTOR 

How to operate an energy advisory service. Volume I. Report and 
recommendations. Final report (Energy conservation and 
technical assistance for business, commercial, and residential 
sectors), 3:40502 (COO-2977-12(Vol.1)) 

How to operate an energy advisory service. Volume II. NYIT 
Energy Information Center and referral service resource 
material. Final report (Energy conservation and technical 
assistance for business, commercial, and residential sectors), 
3:40503 (COO-2977-12(Vol.2)) 

How to operate an energy advisory service. Volume III. New 
York Tech energy hot line resource material. Final report 
(Energy conservation and technical assistance for business, 
commercial, and residential sectors), 3:40504 (COO-2977- 
12(Vol.3)) 

COMMERCIAL SECTOR/BUILDINGS 
Buildings energy use data book: edition 1 (8 chapters plus 
glossary, user's guide, indexes, and bibiiography), 3:40709 
{ORNL 5363 
COMMERCIAL SECTOR/ENERGY CONSERVATION 

Energy Conservation Section (Oak Ridge National Lab.; activities 
and research summary), 3:40615 (ORNL-5364) 

Marketing Energy Conservation, 3:40775 (LBL-5236) 

Voluntary Business Energy Conservation Program progress 
report No. 6, 3:40595 (DOE/CS-0018/6) 

COMMERCIAL SECTOR/ENERGY CONSUMPTION 

Commercial demand for energy: a disaggregated approach (Model 
validation for 1970-1975; forecasting to 2000), 3:40639 (ORNL/ 
CON-15) 

Conventional energy demand projection for New England, 
3:40635 (M-75-202) 

Energy Conservation Section (Oak Ridge National Lab.; activities 
and research summary), 3:40615 (ORNL-5364) 

Profile of energy utilization within the conurbation of 
Nottingham, 3:40770 

Review of selected energy studies, 3:40716 (ORNL-5363) 

COMMERCIAL SECTOR/ENERGY DEMAND 
Commercial demand for energy: a disaggregated approach (Model 
bay for 1970-1975; forecasting to 2000), 3:40639 (ORNL/ 
) 
COMMERCIAL SECTOR/FUEL CONSUMPTION 
Fuel consumption and prices, 3:40715 (ORNL-5363) 
COMMERCIAL SECTOR/POLLUTION CONTROL 
Firm behavior under imperfectly enforceable pollution standards 
and taxes, 3:40543 
COMMERCIAL SECTOR/POWER DEMAND 
Fuel consumption and prices, 3:40715 (ORNL-5363) 
COMMERCIAL SECTOR/PROFITS 
Firm behavior under imperfectly enforceable pollution standards 
and taxes, 3:40543 
COMMODITIES/ACCOUNTING 
Bar code asset management system, 3:40505 (EGG-1183-1725) 
COMMUNITIES/CO-GENERATION 
Evaluating alternative energy systems, 3:40584 (NP-23196) 
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COMMUNITIES/DESIGN 
From anarchy to order in community design: some glimpses of 
energy-efficient community design, 3:40585 (NP-23196) 
COMMUNITIES/DISTRICT HEATING 
Evaluating alternative energy systems, 3:40584 (NP-23196) 
COMMUNITIES/ENERGY CONSERVATION 
From anarchy to order in community design: some glimpses of 
energy-efficient community design, 3:40585 (NP-23196) 
COMMUNITIES/ENERGY CONSUMPTION 
Managing the energy audit: characterization of community energy 
use (Sewells Point Naval Complex, Norfolk, Va, as example), 
3:40583 (NP-23196) 
COMMUNITIES/ENERGY MANAGEMENT 
From anarchy to order in community design: some glimpses of 
energy-efficient community design, 3:40585 (NP-23196) 
Health and environmental considerations: supporting the case for 
an integrated community alternative energy system, 3:40538 
(NP-23196) 
COMMUNITIES/GEOTHERMAL ENERGY 
Promise of geothermal energy systems for communities (Review), 
3:40736 (NP-23196) 
COMMUNITIES/PLANNING 
Utilizing wastes: fact or fancy. Solid and liquid waste utilization in 
community energy planning, 3:40586 (NP-23196) 
COMPLEXES/SYNTHESIS 
Interaction of elongation factor 1 with aminoacylated brome 
mosaic virus and tRNA’s, 3:41632 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 
See also CERMETS 
COMPOSITE MATERIALS/FABRICATION 
Characteristics and properties of Silcomp: a silicon/silicon carbide 
ceramic composite, 3:41132 (CONF-770110-) 
COMPOSITE MATERIALS/MECHANICAL PROPERTIES 
Characteristics and properties of Silcomp: a silicon/silicon carbide 
ceramic composite, 3:41132 (CONF-770110-) 
COMPOSITE MATERIALS/TENSILE PROPERTIES 
Carbon fiber reinforced Si/SiC composites, 3:41154 (CONF- 
770110-) 
COMPOSITE MATERIALS/THERMODYNAMIC 
PROPERTIES 
Carbon fiber reinforced Si/SiC composites, 3:41154 (CONF- 
770110-) 
COMPOUND PARABOLIC CONCENTRATORS/ 
COMPARATIVE EVALUATIONS 
Simple procedure for predicting long term average performance 
of nontracking and of tracking solar collectors, 3:39820 
COMPOUND PARABOLIC CONCENTRATORS/DESIGN 
Novel versions of the compound parabolic concentrator for 
photovoltaic power generation, 3:39533 
COMPOUND PARABOLIC CONCENTRATORS/ 
PERFORMANCE 
Simple procedure for predicting long term average performance 
of nontracking and of tracking solar collectors, 3:39820 
COMPOUND PARABOLIC CONCENTRATORS/ 
PERFORMANCE TESTING 
Performance of evacuated solar collectors with compound 
parabolic concentrators, 3:39821 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE/RESEARCH 
PROGRAMS 
Compressed air energy storage advanced systems analysis. 
Progress report, FY 1977, 3:40486 (PNL-2464) 
COMPRESSED AIR ENERGY STORAGE/SITE SELECTION 
Economic exploration for underground energy storage, 3:40489 
COMPRESSED AIR ENERGY STORAGE/UNDERGROUND 
STORAGE 
Suggested ranking of rock formations in the northeastern state for 
future storage underground, 3:39344 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT 
Storage of electrical energy using supercritical liquid air, 3:40488 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT/ 
DESIGN 
Compressed-air storage power station having no fuel supply, 
3:40487 
COMPRESSORS 
See also GAS COMPRESSORS 
COMPRESSORS/AVAILABILITY 
Survey of industrial coal conversion equipment capabilities: 
rotating components, 3:38751 (ORNL/TM-6074) 
COMPUTER CODES 
CYBERNET services overview, 3:42098 


COMPUTER CODES/S CODES 


COMPUTER CODES/A CODES 

A-THREE: a user’s manual (For optical-model calculations of 
heavy ion elastic scattering; in Fortran-extended for CDC- 
7600), 3:41913 (BNL-23001) 

COMPUTER CODES/C CODES 

CEFLASH-4A: a FORTRAN-IV digital computer program for 
reactor blowdown analysis (PWR), 3:40394 (CENPD- 
133(Suppl.4)) 

CRUNCH-2D, a two-dimensional computer program for seismic 
analysis of the HTGR core, 3:40402 (GA-A-14765) 

Production of multi-group data at Livermore (Description of 
CLYDE code, for CDC-7600), 3:41917 (UCRL-80699) 

COMPUTER CODES/D CODES 

Data Director RTOS manual, 3:42093 (UCID-17750) 

HUD residential solar economic performance model: program 
DECK. Model-simulation, 3:39711 (PB-27359592) 

COMPUTER CODES/E CODES 

EFFI: a code for calculating the electromagnetic field, force, and 
inductance in coil systems of arbitrary geometry, 3:42028 
(UCRL-52402) 

COMPUTER CODES/G CODES 

G2M, a two-dimensional diffusion time scale tokamak code, 

3:41942 
COMPUTER CODES/H CODES 

Evaluation of temperature dependent resonance integrals using the 
hammer code (PWR; BWR), 3:40120 (BNL-NUREG-23500) 

Four FORTRAN programs for numerically solving Helmoltz’s 
equation in an arbitrary bounded planar region (HLMHLZ, 
HELMIT, HELSIX, and HELSYM, in FORTRAN for CDC 
7600), 3:42089 (LBL-7516) 

COMPUTER CODES/I CODES 

INGEN: a general-purpose mesh generator for finite element 

codes, 3:40297 (LA-7135-MS) 
COMPUTER CODES/J CODES 

Analysis of thrust and jet impingement forces using the JIP 

computer program (BWR;PWR), 3:40336 (GAI-TR-104-NP-A) 
COMPUTER CODES/M CODES 

MONK: a general purpose Monte Carlo neutronics program 
(SCAN), 3:41268 (SRD-R-86) 

Shielding Factor Method for producing effective cross sections: 
MINX/SPHINX and the CCCC interface system, 3:40284 (LA- 
UR-78-772) 

COMPUTER CODES/N CODES 

NACHOS: a finite element computer program for incompressible 
flow problems. Part I. Theoretical background, 3:41309 
(SAND-77-1333) 

NJOY: a comprehensive ENDF/B processing system, 3:41921 
(LA-UR-78-771) 

NOTRUMP: a nodal transient steam generator and general 
network code (PWR), 3:40144 (WCAP-9237) 

COMPUTER CODES/O CODES 

Sensitivity and uncertainty analysis for functionals of the time- 
dependent nuclide density field (ORIGEN-A), 3:40285 (ORNL- 
5393) 

COMPUTER CODES/P CODES 

PERM: corrections to the K-FIX code, 3:40283 (LA-NUREG- 
6623(Suppl.)) 

PRESTO - a computer code system for calculating shields of 
cylindrical and spherical gamma sources, 3:40300 

COMPUTER CODES/S CODES 

Application of the SIMMER-I code to LOF accidents in an 
LMFBR, 3:40414 (LA-7194-MS) 

MONK: a general purpose Monte Carlo neutronics program 
(SCAN), 3:41268 (SRD-R-86) 

SALOGS digital logic simulator (For CDC 6600 and PDP-10), 
3:41335 (SAND-78-0390C) 

SAP3PR: a FORTRAN program for calculating equivalent nodal 
loads resulting from pressure on the faces of 8- to 20-node 
isoparametric elements (HTGR), 3:40159 (ORNL/TM-6091) 

Shielding Factor Method for producing effective cross sections: 
MINX/SPHINX and the CCCC interface system, 3:40284 (LA- 
UR-78-772) 

Simulation model for wind energy storage systems. Volume III. 
Program descriptions (SIMWEST CODE), 3:39977 (CONS- 
0385-3) 

Simulation model for wind energy storage systems. Volume I. 
Technical report (SIMWEST code), 3:39975 (CONS-0385-1) 

Simulation model for wind energy storage systems. Volume II. 
Operation manual (SIMWEST code), 3:39976 (CONS-0385-2) 

Sodemme: natural circulation thermal-hydraulics code for HTGR 
transient analysis, 3:40392 (BNL-NUREG-50682) 

Use of SIMPLOTTER, a high level plotting system (In 
FORTRAN IV for IBM 360; plots can be generated in PL/1, 
FORTRAN IV, or COBOL), 3:42088 (IS-2305(Rev.4)) 





COMPUTER CODES/T CODES 


COMPUTER CODES/T CODES 
Lagrangian finite-difference calculations of an explosion in a 
partially water-filled rigid cylindrical tank (TOODY code), 
3:40439 (SAND-77-1394) 
COMPUTER GRAPHICS 
Improvement of the general-purpose plotting routine MYPLOT, 
3:42083 (ANL-77-65(Pt.2)) 
COMPUTER GRAPHICS/COMPUTER CODES 
Use of SIMPLOTTER, a high level plotting system, 3:42088 (IS- 
2305(Rev.4)) 
COMPUTER GRAPHICS/EVALUATION 
Bar code asset management system, 3:40505 (EGG-1 183-1725) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 
CYBERNET services overview, 3:42098 
COMPUTERS 
See also CDC COMPUTERS 
COMPUTERS/RESEARCH PROGRAMS 
Progress rep ort No. 53, October 1, 1976-September 30, 1977 
(Courant Mathematics and Computing Laboratory, New York 
University), 3:42087 (COO-3077-147) 
COMPUTERS/USES 
Computer applications. Annual report, July 1, 1976-September 30, 
1977, 3:41640 (LA-7213-PR) 
CONCENTRATING COLLECTORS 
See also PARABOLIC COLLECTORS 
CONCENTRATING COLLECTORS/DESIGN 
FES Delta focusing solar collector, 3:39838 
Tracking, high-concentration electrical and thermal solar energy 
collection system (Hybrid photovoltaic/thermal solar 
collectors), 3:39541 
CONCENTRATING COLLECTORS/HYBRID SYSTEMS 
Tracking, high-concentration electrical and thermal solar energy 
collection system (Hybrid photovoltaic/thermal solar 
collectors), 3:39541 
CONCENTRATING COLLECTORS/PERFORMANCE 
Comparison of the qualities of flat plate collectors and 
concentrating collectors and the analysis of their dynamical 
behaviour, 3:39823 
Solar energy conversion with fluorescent collectors (Plastics 
doped with fluorescent dyes), 3:39810 
CON /DECOMPOSITION 
Exploratory study of molten core material/concrete interactions, 
July 1975-March 1977 (BWR; PWR), 3:40440 (SAND-77-2042) 
Intermediate scale sodium-concrete reaction tests, 3:40206 
(HEDL-TME-77-99) 
CONCRETES/ELECTRICAL INSULATORS 
Polysil shows promise (Made by combining silica or ground rock 
(90%), an organic binder, and reinforcing fibers (10%)), 3:40089 
CONCRETES/PRODUCTION 
Aspects of waste materials and their potential for use in concrete, 


:409 
CONCRETES/SENSIBLE HEAT STORAGE 
Solar heating system using building thermal mass as energy 
storage, 3:39852 
CONCRETES/SHIELDING MATERIALS 
Concrete or mortar to be used as material in radiation protection 
building and method for its fabrication (Patent), 3:41136 
CONCRETES/THERMAL STRESSES 
Advanced safety analysis thirteenth quarterly report, September- 
November 1977 (LMFBR), 3:40408 (GEFR-14038-13) 
CONDENSER COOLING SYSTEMS 
See also AUXILIARY WATER SYSTEMS 
COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS/DIFFUSERS 
Prototype and model studies of the diffuser-pipe system for 
discharging condenser cooling water at the Quad-Cities Nuclear 
Power Station, 3:40337 (PB-272631) 
INNECTICUT/ENERGY CONSERVATION 
Why Connecticut does not support the concept of an Energy 
Extension Service program, 3:40601 (LBL-5236) 
CONNECTICUT/ENERGY POLICY 
Why Connecticut does not support the concept of an Energy 
Extension Service program, 3:40601 (LBL-5236) 
CONNECTIONS 
See JOINTS 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSOLIDATED EDISON THORIUM REACTOR 
See INDIAN POINT-1 REACTOR 
CONSTRUCTION INDUSTRY/SOCIAL IMPACT 
Environmentalists and developers: can they agree on anything 
(Suggested areas of improvement), 3:40546 
CONTA RS 
See SWITCHES 
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CONTAINMENT BUILDINGS 
Nuclear reactor apparatus (Patent; PWR), 3:40451 
CONTAINMENT BUILDINGS/ELECTRIC CABLES 

Electric penetrations standards for design, qualification, and 

application, 3:40269 
CONTAINMENT BUILDINGS/OPENINGS 

Electric penetrations standards for design, qualification, and 

application, 3:40269 
CONTAINMENT SHELLS/LINERS 

High Temperature Liner Feature Test, FT-3 (LMFBR), 3:40207 
(HEDL-TME-77-102) 

CONTAINMENT SHELLS/MECHANICAL PROPERTIES 

High-strength quenched and tempered fine-grained C-Si-Mn steels 
for nuclear power plant safety containments, 3:41039 

CONTAINMENT SHELLS/REACTOR MATERIALS 

Intermediate scale sodium-concrete reaction tests (LMFBR), 

3:40206 (HEDL-TME-77-99) 
CONTAINMENT SHELLS/STRESS ANALYSIS 

Safety margins of containment structures under impulsive loading 

(BWR), 3:40445 (UCRL-80626) 
CONTAINMENT SYSTEMS/HYDRAULICS 

Mark III small scale chugging tests: Test Series 5013 (BWR), 
3:40125 (NEDO-21529) 

Suppression pool dynamics. Annual report, 1 July 1976-30 June 
1977 (BWR), 3:40421 (NUREG-0264-3) 

CONTAINMENT SYSTEMS/PERFORMANCE TESTING 

Final air test results for the 1/5-scale Mark I boiling water reactor 
pressure suppression experiment, 3:40444 (UCRL-52371) 

Mark I containment program: program action plan. Revision 3 
(BWR), 3:40126 (NP-23114) 

CONTAINMENT SYSTEMS/PRESSURE GRADIENTS 

COMPARE-MOD 1: a code for the transient analysis of volumes 
with heat sinks, flowing vents, and doors (PWR; BWR), 3:40416 
(LA-7199-MS) 

CONTAINMENT SYSTEMS/STRESS ANALYSIS 

Component-loadings-service level assignments class MC vessels, 
class MC supports, internal structures, and associated piping 
systems (BWR), 3:40127 (NP-23119) 

CONTAINMENT SYSTEMS/TESTING 

Sodium oxide aerosol study: NSPP runs 101 to 105, data record 

report (LMFBR), 3:40435 (ORNL/NUREG/TM-179) 
CONTAMINATION (INTERNAL) 

See RADIONUCLIDE KINETICS 
CONTINENTAL SHELF/ENVIRONMENTAL IMPACT 

STATEMENTS 

Pro increase in oil and gas leasing on the Outer Continental 
Shelf. Volume I. Final environmental statement, 3:39124 (PB- 
273700) 

Pro; increase in oil and gas leasing on the Outer Continental 
Shelf. Volume II. Final environmental statement, 3:39125 (PB- 
273701) 

Pro; increase in oil and gas leasing on the Outer Continental 
: 2) III. Final environmental statement, 3:39126 (PB- 

7 
CONTINENTAL SHELF/EXPLOITATION 

Opportunities to resolve some basic conflicts over outer 

—— shelf leasing and development, 3:39034 (EMD-78- 
CONTINENTAL SHELF/LEASING 

Opportunities to resolve some basic conflicts over outer 

mapa shelf leasing and development, 3:39034 (EMD-78- 


Pro increase in oil and gas leasing on the Outer Continental 
Shelf. Volume I. Final environmental statement, 3:39124 (PB- 
273700) 

Pro increase in oil and gas leasing on the Outer Continental 
Shelf. Volume II. Final environmental statement, 3:39125 (PB- 
273701) 

Pro increase in oil and gas leasing on the Outer Continental 
2 A Oras III. Final environmental statement, 3:39126 (PB- 

CONTROL EQUIPMENT 
See also FLOW REGULATORS 
CONTROL EQUIPMENT/FAILURE MODE ANALYSIS 

Chemical and Volume Control System (CVCS) system description 

—- mode and effects analysis (PWR), 3:40338 (WCAP- 


CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
Synchronization of the ERDA-NASA 100 kW wind turbine 
generator with large utility networks, 3:39978 (DOE/NASA/ 
1004-77/12) 
CONTROL SYSTEMS/PERFORMANCE TESTING 
Environmental testing of class IE ac motor control center for 
nuclear power plants, 3:40477 
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CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (IMAGE) 
See IMAGE CONVERTERS 
CONVEYORS 
Investigations of methane accumulations in scraper-chain 
conveyors, 3:39000 
CONVEYORS/CABLES 
New methods of testing and investigating highly stressed shaft 
winding and cable belt roadway conveyor installations, 3:38970 
CONVEYORS/FIRE PREVENTION 
Fire tests in roadways with conveyor belts and wooden supports, 
3:38937 
CONVEYORS/USES 
10 years of practical experience with the cable-belt conveyor in 
the Colliery Luisenthal, 3:38865 
COOK-1 REACTOR/REACTOR SHUTDOWN 
Selected safety-related occurrences reported in November and 
December 1977, 3:40458 


(See also specific coolant materials.) 
COOLANTS/DIFFUSION 
Heat distribution in the vicinity of a cooling water infiltration 
well, 3:41539 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/CONTROL EQUIPMENT 
Heating-cooling control system (Patent), 3:40780 
COOLING SYSTEMS/ENVIRONMENTAL EFFECTS 
Combined toxicity effects of chlorine, ammonia, and temperature 
on marine plankton. Progress report, November 1976-31 
January 1978, 3:41720 (COO-2532-3) 
COOLING SYSTEMS/THERMAL EFFLUENTS 
Cooling systems research at Argonne National Laboratory, 
3:41537 (CONF-771239-1) 
COOLING TOWERS/ENVIRONMENTAL IMPACTS 
Interception and retention of simulated cooling tower drift by 
vegetation, 3:41435 (CONF-780533-1) 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COOPER REACTOR/REACTOR SHUTDOWN 
Selected safety-related occurrences reported in November and 
December 1977, 3:40458 
COORDINATES/ORTHOGONAL TRANSFORMATIONS 
Missile guidance system transformation equations, 3:42094 
(UCRL-13827) 
COORDINATES/TRANSFORMATIONS 
Relativistic transformations between center-of-mass and 
laboratory systems for two-body nuclear reactions, 3:41912 
(UCRL-50400(V ol.5)(Rev. 1)(Pt.B)) 
COPEPODS 
See also ZOOPLANKTON 
COPEPODS/REPRODUCTION 
Effect of petroleum hydrocarbons on reproduction of an estuarine 
planktonic copepod in laboratory cultures, 3:41725 
COPPER/AUGER EFFECT 
L/sub 2,3/VV and MVV Auger spectra of copper, 3:41095 
COPPER/DESORPTION 
Desorption of metals from suspended material in the Rhine 
estuary, 3:41529 
COPPER/ELECTRODEPOSITION 
Flow-through porous electrode model: application to metal-ion 
removal from dilute streams, 3:41217 
COPPER/ELECTRONIC STRUCTURE 
L/sub 2,3/VV and MVV Auger spectra of copper, 3:41095 
COPPER/LEACHING 
Economic evaluation of in situ extraction for copper, gold, and 
uranium, 3:39263 
COPPER/LIQUID COLUMN CHROMATOGRAPHY 
Separation of metal ions using an o-hydroxypropiophenoxime 
resin, 3:41201 (IS-T-801) 
COPPER/MARKET 
Econometric analyses of the copper market: a comparison, 3:40532 
Joint aluminum-copper forecasting and simulation model, 3:40533 
COPPER/MATERIALS RECOVERY 
Recovery of nickel and copper from amminiacal solution by use of 
the experimental chelating ion-exchange resin zerolit S-1208, 
3:40909 
COPPER/PHYSICAL RADIATION EFFECTS 
Ion radiation damage in copper, 3:41120 


CORIUM/THERMAL CONDUCTIVITY 


COPPER/SMELTING 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume I. Final report, 3:41453 (PB-273177) 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume II. Final report, 3:41454 (PB-273178) 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume III. Final report, 3:41455 (PB-273179) 
COPPER/SPECTROPHOTOMETRY 
Separation of metal ions using an o-hydroxypropiophenoxime 
resin, 3:41201 (IS-T-801) 
COPPER/SUPPLY AND DEMAND 
Competition in the nonferrous metal markets, 3:40559 
COPPER/TRADE 
Policy implications of factors affecting international trade in the 
copper and aluminum industries, 3:40535 
COPPER 63 TARGET/NEUTRON REACTIONS 
Studies of (n, charged particle) reactions with 15 MeV neutrons 
(Cross sections), 3:41878 (UCID-17732) 
COPPER 63 TARGET/PION MINUS REACTIONS 
Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c, 3:41831 
COPPER 63 TARGET/PROTON REACTIONS 
Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c, 3:41831 
COPPER 65 TARGET/NEUTRON REACTIONS 
Studies of (n, charged particle) reactions with 15 MeV neutrons 
(Cross sections), 3:41878 (UCID-17732) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS/MAGNETIC PROPERTIES 
Magnetism in transition-group alloys and rare-earth compounds. 
Final technical report 1 Apr 74-30 Jun 76 (Pr-Ag, DySb, Ni-Rh, 
Pd-Ni, Fe-Cr, Cu-Mr), 3:41084 (AD-A-046632) 
COPPER BASE ALLOYS/ATOMIZATION 
Atomization of metal powders using the vibrating electrode 
method, 3:41047 
COPPER COMPOUNDS/LUMINESCENCE 
Luminescent decay and spectra of impurity-activated alkali halides 
under high pressure (Doped with Cu*, Ag*, In*, or T1*), 
3:41168 (COO-1198-1191) 
COPPER COMPOUNDS/NEUTRON DIFFRACTION 
Neutron-scattering study of short-range order in a model two- 
dimensional ferroelectric, 3:41174 
COPPER COMPOUNDS/TRANSITION TEMPERATURE 
Neutron-scattering study of short-range order in a model two- 
dimensional ferroelectric, 3:41174 
COPPER OXIDES/VACUUM COATING 
Cuprous oxide Schottky barrier photovoltaic cells, 3:39551 
COPPER SELENIDES/CRYSTAL GROWTH 
Growth of large CulnSe single crystals, 3:41165 
COPPER SULFIDES/CATHODOLUMINESCENCE 
Characteristics of chalcocite (Cu/sub x/S) films produced by 
different methods and some properties of solar cells made from 
such films, 3:39658 
COPPER SULFIDES/CRYSTAL DOPING 
Influence of Cd and Zn doping on the electrical and optical 
properties of bulk CueS, 3:39495 
COPPER SULFIDES/ELECTRICAL PROPERTIES 
Influence of Cd and Zn doping on the electrical and optical 
properties of bulk CuS, 3:39495 
COPPER SULFIDES/FABRICATION 
Characteristics of chalcocite (Cu/sub x/S) films produced by 
different methods and some properties of solar cells made from 
such films, 3:39658 
Formation of CueS thin films for CdS solar cells by sulfurization 
of copper with thiourea, 3:39496 
COPPER SULFIDES/OPTICAL PROPERTIES 
Influence of Cd and Zn doping on the electrical and optical 
properties of bulk CueS, 3:39495 
COPPER SULFIDES/SPUTTERING 
CdS-sputtered CueS solar cells, 3:39502 
CORDOVA QUAD CITIES-1 REACTOR 
See QUAD CITIES-1 REACTOR 
CORDOVA QUAD CITIES-2 REACTOR 
See QUAD CITIES-2 REACTOR 
CORIUM/CHEMICAL REACTION KINETICS 
Exploratory study of molten core material/concrete interactions, 
July 1975-March 1977 (BWR; PWR), 3:40440 (SAND-77-2042) 
CORIUM/HYDRAULICS 
LMFBR fuel analysis. Task A: Oxide fuel dynamics. Final report, 
co 1, 1976-September 30, 1977, 3:40427 (NUREG/CR- 
11 
CORIUM/THERMAL CONDUCTIVITY 
LMFBR fuel analysis. Task B: Post-accident heat removal. Final 
aun 1, 1976-September 30, 1977, 3:40428 (NUREG/ 





CORONA (SOLAR) 


CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION INHIBITORS/PERFORMANCE TESTING 
Local chemical cleaning of supercritical pressure boilers by the 
inhibited solution of the EDTA ammonium salt (Soviet-Made 
Inhibitors M-1, MSDA, And Compound-3), 3:40037 
CORTISOL 
See HYDROCORTISONE 
COSMIC RADIO SOURCES/PULSATIONS 
Supernova radio pulse searches and possible improvements in 
sensitivity, 3:41787 
COSMOLOGICAL MODELS/NEUTRINOS 
Cosmological implications of massive, unstable neutrinos (new and 
improved) (Bounds), 3:41847 (ORO-3992-318) 
COSMOLOGICAL MODELS/PARTICLE PRODUCTION 
Rate of particle production in gravitational fields, 3:41794 
COSMOS 
See UNIVERSE 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COVERINGS/PERFORMANCE TESTING 
Evaluation of European integral solar cell covers deposited by rf 
sputtering, 3:39508 
COVERINGS/PHYSICAL RADIATION EFFECTS 
Electron and proton degradation of commercially available solar 
cell/coverslide components, 3:39619 
COVERINGS/SPUTTERING 
Evaluation of European integral solar cell covers deposited by rf 
sputtering, 3:39508 
COWS/RADIONUCLIDE KINETICS 
Status report of an experimental dairy herd maintained on the 
Nevada Test Site, 1 January 1976 through 31 December 1976, 
3:41694 (EMSL-LV-0539-11) 
CRACKS 
See also GEOLOGIC FISSURES 
CRACKS/MOTION 
Predictions of crack motion for high pressure gas fracturization of 
geologic media, 3:39172 (SAND-78-0564) 
CRACKS/STABILITY 
Interim report: directional stability of a propagating crack, 3:41242 
(UCID-17717) 
CRACKS/STRESSES 
Interim report: directional stability of a propagating crack, 3:41242 
(UCID-17717) 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS/CONTAMINATION 
Methodology for assessing dose commitment to individuals and to 
the population from ingestion of terrestrial foods contaminated 
by emissions from a nuclear fuel reprocessing plant at the 
Savannah River Plant, 3:41672 (UCID-17743) 
CRUDE OIL 
See PETROLEUM 
CRYOGENICS/BIOCHEMICAL REACTION KINETICS 
Mechanisms of injury and protection in cells and tissues at low 
temperatures, 3:41585 
CRYOPUMPS/PERFORMANCE 
Cryopump behavior in the presence of beam or nuclear radiation, 
3:42074 (LBL-7257) 
CRYSTAL MODELS 
(For theories only.) 
CRYSTAL MODELS/CORRELATION FUNCTIONS 
Correlation functions in XY-models and step free energies in 
roughening models, 3:41926 
CRYSTALS/ION CHANNELING 
Energy losses of channeled ions: the BOHR theory revisited 
(Impact parameter), 3:41923 (CONF-770931-9) 
CURIUM/ENVIRONMENTAL TRANSPORT 
Proposed guidance on dose limits for persons exposed to 
transuranium elements in the general environment. Summary 
report (Pu, Am, and Cm), 3:41692 (EPA-520/4-77-016) 
CURIUM/RADIATION HAZARDS 
Proposed guidance on dose limits for persons exposed to 
transuranium elements in the general environment. Summary 
report (Pu, Am, and Cm), 3:41692 (EPA-520/4-77-016) 
CURIUM/RADIOACTIVE WASTE PROCESSING 
Study of the separation and recovery of select radioisctopes from 
commercial nuclear fuel wastes. Final report, 3:39321 (XN-FR- 
ER-2(Rev.1)) 
CURIUM 242/RADIONUCLIDE MIGRATION 
Radionuclide distributions in sediments of marine areas used for 
dumping solidified radioactive wastes, 3:41532 (COO-3563-62) 
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CURIUM 243/EXCRETION 
Status report of an experimental dairy herd maintained on the 
Nevada Test Site, 1 January 1976 through 31 December 1976, 
3:41694 (EMSL-LV-0539-11) 
CURIUM 243/INTESTINAL ABSORPTION 
Status report of an experimental dairy herd maintained on the 
Nevada Test Site, 1 January 1976 through 31 December 1976, 
3:41694 (EMSL-LV-0539-11) 
CURIUM 243/RETENTION 
Status report of an experimental dairy herd maintained on the 
Nevada Test Site, 1 January 1976 through 31 December 1976, 
3:41694 (EMSL-LV-0539-11) 
CURIUM 243/TISSUE DISTRIBUTION 
Status report of an experimental dairy herd maintained on the 
Nevada Test Site, 1 January 1976 through 31 December 1976, 
3:41694 (EMSL-LV-0539-11) 
CURIUM 244/BIOLOGICAL RADIATION EFFECTS 
Statistical evaluation of lung, bone, and liver tumors in rats 
exposed to aerosols of 7°*PuOz, 7°®PuO2, and ***CmOn, 3:41688 
(PNL-2500(Pt.1)) 
CURIUM 244/PATHOLOGICAL CHANGES 
Statistical evaluation of lung, bone, and liver tumors in rats 
exposed to aerosols of 7**PuOz, 7°®PuO2, and *4*CmOn, 3:41688 
(PNL-2500(Pt.1)) 
CURIUM 244/RADIONUCLIDE MIGRATION 
Radionuclide distributions in sediments of marine areas used for 
dumping solidified radioactive wastes, 3:41532 (COO-3563-62) 
CURIUM 244/TISSUE DISTRIBUTION 
Disposition of 74*CmOz following inhalation by beagle dogs, 
3:41711 (PNL-2500(Pt. 1)) 
Metabolic modeling of inhaled **CmO; (In rats), 3:41697 (PNL- 
2500(Pt.1)) 
Toxicity of inhaled 74 AmOz, 3:41686 (PNL-2500(Pt.1)) 
CURIUM ISOTOPES/TRANSPORT 
Safety analysis report for packaging (SARP) of the Oak Ridge 
National Laboratory TRU Californium Shipping Container, 
3:41273 (ORNL-5409) 
CUTTER LOADERS/CONTROL 
Techniques and operation. Electronically controlled shearer 
loader in Trimmelkam, 3:38868 
CUTTER LOADERS/OPERATION 
Method and control equipment for loosening minerals on both 
ends of the longwall within the cross-sections of the longwall 
face with the aid of a double-drum shearer which may be 
moved along the longwall and loosens the strata (Patent), 
3:38880 
CUTTER LOADERS/SPECIFICATIONS 
Techniques and operation. Electronically controlled shearer 
loader in Trimmelkam, 3:38868 
CUTTER LOADERS/VENTILATION 
Ventilation of the cut, 3:38965 
CYANIDES/CORROSIVE EFFECTS 
Study of variables that affect the corrosion of sour water strippers, 
3:39108 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLONE SEPARATORS/PERFORMANCE TESTING 
Gas purification of a boiler with an open pulverized fuel 
preparation system, 3:40084 
CYTOLOGICAL TECHNIQUES 
Reproducible microtechnique for measuring stimulation of human 
lymphocytes by phytohemagglutinin (Tritium tracer technique, 
226 Ra), 3:41578 (ANL-77-65(Pt.2)) 


D 


D RESONANCES/DECAY 
Properties of the D mesons (Review), 3:41841 (SLAC-204) 
D RESONANCES/LEPTONIC DECAY 
Initial results from DELCO at SPEAR (3.1 to 4.25 GeV, 
branching ratio), 3:41822 (SLAC-204) 
D RESONANCES/PARTICLE PROPERTIES 
Properties of the D mesons (Review), 3:41841 (SLAC-204) 
DAMS/ENVIRONMENTAL EFFECTS 
State of the gonads of the Kuban sevryuga Acipenser stellatus 
below the dam of the Fedorovskiy Hydraulic Installation, and 
its significance for artificial propagation, 3:41517 
DAMS/MODIFICATIONS 
Applications of prestressing techniques to hydroelectric projects 
(Anchoring), 3:39418 
DAMS/REPAIR 
Applications of prestressing techniques to hydroelectric projects 
(Anchoring), 3:39418 
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DARRIEUS ROTORS/MAINTENANCE 

Vertical axis wind turbine, 3:39974 

DARRIEUS ROTORS/POWER GENERATION 
Vertical axis wind turbine, 3:39974 

DARRIEUS ROTORS/SPECIFICATIONS 
Vertical axis wind turbine, 3:39974 

DATA ACQUISITION SYSTEMS 

Data acquisition systems applied to printed-wiring-board 
measurements (For quality control), 3:41336 (SAND-78-8501) 

DATA PROCESSING 

Bar code asset management system, 3:40505 (EGG-1183-1725) 

Techniques for digital data transformation and monitoring, 
3:41424 (SAND-77-1604C) 

DAVIS BESSE-1 REACTOR/DEPRESSURIZATION 
Selected safety-related occurrences reported in November and 
December 1977, 3:40458 
DC SYSTEMS/POWER TRANSMISSION 
Dc energy transmission system with busbars (Patent), 3:40110 
DC TO DC CONVERTERS/TRANSISTOR SWITCHING 
CIRCUITS 
Control circuit for D.C. converter (Patent), 3:40109 
DECARBOXYLASE/STIMULATION 

Regulation of cell growth. II. Some characteristics of a fetal calf 
serum factor (FF2) stimulating ornithine decarboxylase in mouse 
liver, 3:41596 

DECOMMISSIONING 
See REACTOR DECOMMISSIONING 
DECONTAMINATION/COST BENEFIT ANALYSIS 

Proposed guidance on dose limits for persons exposed to 
transuranium elements in the general environment. Summary 
report (Pu, Am, and Cm), 3:41692 (EPA-520/4-77-016) 

DEER/CHROMOSOMAL ABERRATIONS 

Distribution of mitomycin C-induced sister chromatid exchanges 
in the euchromatin and heterochromatin of the Indian Muntjac, 
3:41591 

DELAWARE/AIR QUALITY 

Environmental quality management: an application to the Lower 

Delaware Valley (Book), 3:40547 
DELAWARE/ENERGY FACILITIES 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear powerplants off 
the coast of New Jersey and Delaware. Volume I. Working 
papers 1 thru 3, 3:40521 (PB-274033) 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear power plants off 
the coast of New Jersey and Delaware. Volume II. Parts 1 and 
2. Working papers 4 thru 10, 3:40522 (PB-274034) 

DEMAND FACTORS/MATHEMATICAL MODELS 

Demand for natural resources revisited, 3:40560 

DEMONSTRATION PROGRAMS/PLANNING 

Demonstration project as a procedure for accelerating the 
application of new technology (Charpie Task Force report). 
Volume I, 3:40565 (DOE/RA-0003/1) 

Demonstration — as a procedure for accelerating the 
application of new technology (Charpie Task Force report). 
Volume II, 3:40566 (DOE/RA-0003/2) 

DENATURED FUEL/FUEL CYCLE 
Analyses of denatured fuel cycle systems, 3:40278 (CONF-780330- 


1) 
DENITRIFICATION/BACTERIA 
Biological denitrification of high concentration nitrate waste 
(Patent), 3:41526 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPOSITION 
See also SURFACE COATING 
DEPOSITION/SEASONAL VARIATIONS 
Parameterization of aerosol fluxes to the Great Lakes, 3:41467 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also CEA-ADL DUAL ALKALI PROCESS 
CLAUS PROCESS 
DESULFURIZATION/CATALYSTS 
Hydrodesulfurization with a specific alumina-supported catalyst 
(Patent), 3:39082 
Method for the catalytic eigen | a memes of heavy 
hydrocarbon oils (Patent), 3 
DESULFURIZATION/CHEMICAL REACTORS 
Device to catalytically treat hydrocarbon products, particularly 
—- as well as method to operate the device (Patent), 
DESULFURIZATION/SHUTDOWNS 
Hydrodesulfurization shutdown method (Patent), 3:39091 


DIAZO COMPOUNDS/ENZYME INHIBITORS 


DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
See SHOCK WAVES 
DETONATIONS/COMPARATIVE EVALUATIONS 
Low velocity detonation, steam explosion, bubble resonance 
explosion - common properties, 3:41422 
DEUTERIUM/LASER ISOTOPE SEPARATION 
Method of deuterium isotope separation and enrichment (Patent), 
3:39373 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET/PION REACTIONS 
Extracting deltas from the deuteron (Relativistic calculation), 
3:41870 
DEUTERIUM TARGET/PROTON REACTIONS 
Extracting deltas from the deuteron (Relativistic calculation), 
3:41870 
DEUTERONS/NUCLEAR STRUCTURE 
Extracting deltas from the deuteron (Relativistic calculation), 
3:41870 
DEUTERONS/WAVE FUNCTIONS 
Extracting deltas from the deuteron (Relativistic calculation), 
3:41870 
DEVELOPED COUNTRIES/ENERGY POLICY 
World energy policy (Design for balance of supplies and 
consumption), 3:40657 (CONF-770155-) 
DEVELOPED COUNTRIES/MINERAL INDUSTRY 
Factors influencing future location of smelters and metal 
processors, 3:40557 
DEVELOPING COUNTRIES/ENERGY DEMAND 
Outline of a study of the energy needs, uses, and resources of 
developing countries and the implications for AID programs, 
3:40629 (BNL-23300) 
DEVELOPING COUNTRIES/ENERGY POLICY 
World energy policy (Design for balance of supplies and 
consumption), 3:40657 (CONF-770155-) 
DEVELOPING COUNTRIES/ENERGY SOURCE 
DEVELOPMENT 
Development of small-scale benign sources of energy in France, 
3:40554 
Energy for development: Third World options (Book), 3:40728 
Outline of a study of the energy needs, uses, and resources of 
developing countries and the implications for AID programs, 
3:40629 (BNL-23300) 
DEVELOPING COUNTRIES/ENERGY SUPPLIES 
Energy options for the Third World, 3:40641 
DEVELOPING COUNTRIES/FOOD 
Outline of a study of the energy needs, uses, and resources of 
developing countries and the implications for AID programs, 
3:40629 (BNL-23300) 
DEVELOPING COUNTRIES/MINERAL INDUSTRY 
Factors influencing future location of smelters and metal 
processors, 3:40557 
DEVELOPING COUNTRIES/NUCLEAR ENERGY 
Atoms in the developing nations, 3:40571 
DEVELOPING COUNTRIES/RENEWABLE ENERGY 
SOURCES 
Energy options for the Third World, 3:40641 
DEVELOPING COUNTRIES/SOLAR ENERGY 
Energy for development: Third World options (Book), 3:40728 
Solar energy applications for the arid areas, 3:39700 
DEXTRAN/PHARMACOLOGY 
Lymphocyte mobilization by dextran sulfate in beagles, 3:41682 
(PNL-2500(Pt.1)) 
DIALYSIS/MECHANICAL FILTERS 
Folded membrane dialyzer with mechanically sealed edges 
(Patent), 3:41606 
DIAMINOBIPHENYL 
See BENZIDINE 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIATOMS 
See also PHYTOPLANKTON 
DIATOMS/RADIONUCLIDE KINETICS 
Radionuclide distributions in dee sediment cores. Progress 
report, 1 October 1976 - 31 December 1977, 3:41534 (COO- 
2379-18) 
1,3-DIAZINES 
See PYRIMIDINES 
DIAZO COMPOUNDS/ENZYME INHIBITORS 
Diazomethy] ketone substrate derivatives as active-site-directed 
inhibitors of thiol proteases. Papain, 3:41564 





DIELECTRIC MATERIALS/THERMODYNAMIC 


DIELECTRIC MATERIALS/THERMODYNAMIC PROPERTIES 
Anomalous thermal properties of glasses at low temperatures, 
3:41177 
DIELECTRIC TRACK DETECTORS/ETCHING 
Bulk etch rate of LR-115 cellulose nitrate film, 3:41406 (ANL-77- 
65(Pt.2)) 
DIELECTRIC TRACK DETECTORS/EVALUATION 
Evaluation of LR-115 cellulose nitrate film for use in bone 
autoradiography (?7°Ra, 74 Am), 3:41397 (ANL-77-65(Pt.2)) 
DIELECTRIC TRACK DETECTORS/PARTICLE TRACKS 
Radon and thoron dosimetry by plastic solid state nuclear track 
detectors, 3:41402 
DIELECTRIC TRACK DETECTORS/PERFORMANCE 
Fission rate measurements with the Makrofol solid-state track 
recorder, 3:41401 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Risk analysis applied to flameproofing of diesel exhaust systems 
prelimina.y phase, 3:38973 
DIESEL ENGINES/COOLING SYSTEMS 
Some experiments with differential cooling of a compression 
ignition engine, 3:40954 
DIESEL ENGINES/DESIGN 
Self-igniting combustion engine (Patent), 3:40989 
DIESEL ENGINES/EXHAUST GASES 
Application of Raman scattering to the characterization of 
pollution particulates, 3:41441 (LBL-6819) 
Biological effects of chronic inhalation of coal mine dust and/or 
diesel engine exhaust in rodents, 3:41734 (PNL-2500(Pt.1)) 
Performance analysis of a modified internal combustion engine. 
Interim report 1976-1977, 3:40951 (AD-A-045378) 
DIESEL ENGINES/FUEL INJECTION SYSTEMS 
Diesel engine fuel systems with a delivery valve in the injector, 
3:40998 
DIESEL ENGINES/FUEL SYSTEMS 
Mechanism for exhausting impurities from engine fuel (Patent), 
3:40953 
DIESEL ENGINES/MATERIALS 
Ceramics for diesel engine, 3:40952 (CONF-770110-) 
DIESEL ENGINES/OPTIMIZATION 
Case study applications of venture analysis. Seventh monthly 
report, December 1977-March 1978 (Coal-derived fuel-fired 
diesel system for power generation), 3:40591 (TID-28387) 
DIESEL ENGINES/PERFORMANCE TESTING 
Performance analysis of a modified internal combustion engine. 
Interim report 1976-1977, 3:40951 (AD-A-045378) 
DIESEL ENGINES/REGENERATIVE BRAKING 
How regenerative engine-test brakes reduce costs and increase 
efficiency, 3:40868 
DIESEL ENGINES/SAFETY 
Contribution to the safety to firedamp on nonexplosionproof 
vehicles used in potash mines of the German Democratic 
Republic, 3:41360 
DIESEL FUELS/RESOURCE CONSERVATION 
Blade design can reduce reclamation costs, 3:38818 (CONF- 
7706107-) 
DIET/CONTAMINATION 
Metabolic balances of 7!°Pb and ?!°Po at natural levels, 3:41689 
(ANL-77-65(Pt.2)) 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS/ANALYTICAL SOLUTION 
Well posed boundary value problem in transonic gas dynamics 
(Tricomi equation), 3:41811 (COO-3077-149) 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Four FORTRAN programs for numerically solving Helmoltz’s 
equation in an arbitrary bounded planar region, 3:42089 (LBL- 
7516) 
DIFFUSERS/PERFORMANCE 
Prototype and model studies of the diffuser-pipe system for 
discharging condenser cooling water at the Quad-Cities Nuclear 
Power Station, 3:40337 (PB-272631) 
3,4-DIHYDROXYPHENYLALANINE 
See DOPA 
DIMERS/MOLECULAR STRUCTURE 
Studies of the conformation of modified dinucleoside phosphates 
containing 1,N®-ethenoadenosine and 2'-O-methylcytidine by 
360-MHz 'H nuclear magnetic resonance spectroscopy. 
Investigation of the solution conformations of dinucleoside 
phosphates, 3:41565 
DIMETHYLKETONE 
See ACETONE 
DIODE TUBES/BEAM PRODUCTION 
Observation of superdense megavolt ion beams in a long-pulse 
magnetically insulated diode, 3:41388 (TID-28243) 
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DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIOLS 
See GLYCOLS 
DIRECT CYCLE COOLING SYSTEMS/DESIGN 
Optimization analysis of a CCGT nuclear power plant with 
application to the HHT 3000 MW(t) commercial plant (HHT- 
project), 3:40160 
DIRECT CYCLE COOLING SYSTEMS/MASS TRANSFER 
Mass transfer from bends of circular cross section to air (HTGR), 
3:40177 
DIRECT CYCLE COOLING SYSTEMS/PERFORMANCE 
Optimization analysis of a CCGT nuclear power plant with 
application to the HHT 3000 MW(t) commercial plant (HHT- 
project), 3:40160 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISPERSION NUCLEAR FUELS 
(A dispersion of nuclear fuel particles in a solid.) 
DISPERSION NUCLEAR FUELS/PHYSICAL RADIATION 
EFFECTS 


Irradiation-induced creep in fuel compacts for high-temperature 
reactor applications, 3:39285 
ISTRICT COOLING/REVIEWS 
District cooling, 3:40799 
DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
District “r supply in Munich. Extension in the power plant 
‘Sued’, 
Pe County steam station: a flawed attempt at adopting 
resource recovery, 3:40551 (SRC-TR-77-595-1) 
DISTRICT HEATING/CIVIL LIABILITY 
Including district heating pipelines in absolute liability laws, 
3:40790 


:407 
DISTRICT HEATING/DEMONSTRATION PROGRAMS 
Development of district heat supply in Mannheim within the 
framework of the demonstration project, 3:40789 
DISTRICT HEATING/EVALUATION 
Evaluating alternative energy systems, 3:40584 _—- 
DISTRICT HEATING/FEASIBILITY STUDIES 
Heat and electrical power cogeneration retrofitting technique. 
Costs and benefits, 3:39982 (CONF-780109-7) 
DISTRICT HEATING/HEAT DISTRIBUTION SYSTEMS 
Gas turbine heating power plants in Berlin, 3:40798 
Transport and distribution of district heat, 3:40800 
DISTRICT HEATING/LEGAL ASPECTS 
Price increase in connection with a district heating contract, 
3:40592 
DISTRICT HEATING/PIPELINES 
District heating transport pipeline DN 700 in Duesseldorf, 3:40838 
D-LI HIGH FLUX NE ON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DMSO 
(Dimethyl sulfoxide.) 
DMSO/BIOLOGICAL EFFECTS 
Mechanisms of injury and protection in cells and tissues at low 
temperatures, 3:41585 
DNA 
(Deoxyribonucleic acid.) 
DNA/BIOLOGICAL RADIATION EFFECTS 

Pathways of DNA repair in yeast (UV radiation, Saccharomyces 

cerevisiae), 3:41649 (UR-3490-1333) 
DNA/BIOLOGICAL REPAIR 

Pathways of DNA repair in yeast (UV radiation, Saccharomyces 
cerevisiae), 3:41649 (UR-3490-1333) 

Therapeutic relationships between DNA synthesis and repair, 
membrane differentiation, and organ-specific immunotherapy in 
neuroblastoma (X radiation), 3:41647 

X-ray-induced dominant lethality and chromosome breakage and 
repair in a radiosensitive strain of yeast, 3:41650 

DNA/BIOSYNTHESIS 

Porcine retrovirus: an in vitro model, 3:41680 (PNL-2500(Pt.1)) 

Therapeutic relationships between DNA synthesis and repair, 
membrane differentiation, and organ-specific immunotherapy in 
neuroblastoma (X radiation), 3:41647 

DNA/HYBRIDIZATION 
Porcine retrovirus: hybridization studies (Tritium tracer), 3:41586 
(PNL-2500(Pt.1)) 
DNA/MOLECULAR STRUCTURE 
~~ of nascent replicative form DNA of coliphage M13, 
DNA/STRAND BREAKS 

Induction of thioguanine- and ouabain-resistant mutants and 

oe le-strand breaks in the DNA of Chinese hamster ovary cells 
H-thymidine (X and uv radiation), 3:41646 

Repair of DNA damaged by alkylating carcinogens is defective in 

xeroderma pigmentosum-derived fibroblasts, 3:41719 
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DODECANE/CHEMICAL ANALYSIS 
Determination of monobutylphosphoric acid and 
dibutylphosphoric acid in tributylphosphate-dodecane 
extracting solutions, 3:41188 (ORNL/TM-6268) 
DOEL-1 REACTOR/STEAM GENERATORS 
Automatic regulation of the level of steam generators in PWR 
nuclear power plants, 3:40148 
DOGS/EXPOSURE CHAMBERS 
Characterization of a monodispersed aerosol exposure system for 
beagle dogs, 3:41216 (PNL-2500(Pt.1)) 
DOMINANT MUTATIONS/RADIOINDUCTION 
X-ray-induced dominant lethality and chromosome breakage and 
repair in a radiosensitive strain of yeast, 3:41650 
DONALD C. COOK-1 REACTOR 
See COOK-]1 REACTOR 
DOORS/DESIGN 
Windows for thermal and sound insulation, 3:40787 
DOPA 
(3,4-Dihydroxyphenylalanine.) 
DOPA/BIOLOGICAL EFFECTS 
Levodopa, fertility, and longevity, 3:41639 
DOSIMETRY 
See also GAMMA DOSIMETRY 
MICRODOSIMETRY 
NEUTRON DOSIMETRY 
Internal and external dosimetry, 3:41671 (CONF-770901-) 
DOSIMETRY/RESEARCH PROGRAMS 


Radiation physics, biophysics, and radiation biology. Final report, 


October 1, 1971-September 30, 1977, 3:41642 (COO-3243-7) 
DOUNREAY PROTOTYPE FAST REACTOR 
See PFR REACTOR 
DOW PUSHER 700 
See POLYAMIDES 
DOWEX 
See ORGANIC ION EXCHANGERS 
DRIFT INSTABILITY/LANDAU DAMPING 
Nonlinear landau damping in mirror plasmas, 3:41974 (SAI-78- 
529-LJ) 
DRILL BITS 
See also DRILLING EQUIPMENT 
JET DRILLS 
Water jet drilling in sandstone and granite, 3:39919 
DRILL BITS/DESIGN 
Continuous chain drill bit advances through lab tests, 3:41279 
DRILL BITS/PERFORMANCE TESTING 
Continuous chain drill bit advances through lab tests, 3:41279 
DRILLING EQUIPMENT 
See also DRILL BITS 
DRILLING EQUIPMENT/COMPARATIVE EVALUATIONS 
Down-the-hole hammers, 3:38890 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER/CHLORINATION 
Oxidation of Pu(IV) to Pu(VI) by chlorine: consequences for the 
maximum permissible concentration of plutonium in drinking 
water, 3:41668 (ANL-77-65(Pt.2)) 
DROSOPHILA/LYASES 
Mechanism of suppression in Drosophila: control of sepiapterin 
synthase at the purple locus, 3:41589 
DROSOPHILA/MUTATIONS 
Mutagenic effects of static electric fields (Mutations in bacteria 
and Drosophila), 3:41744 (PNL-2500(Pt.1)) 
DTPA 
(Diethylenetriaminepentaacetic acid.) 
DTPA/PHARMACOLOGY 
Removal of plutonium from the neonatal rat, 3:41707 (PNL- 
2500(Pt.1)) 
DTPA/TOXICITY 
Acute toxicity of inhaled Ca-DTPA to the rat lung, 3:41635 
(PNL-2500(Pt.1)) 
DUAL-PURPOSE POWER PLANTS 
Solar thermal power plants, 3:39689 
DUAL-PURPOSE POWER PLANTS/CONSTRUCTION 
Promising types of principal power plant equipment (For USSR), 
3:40706 


DUAL-PURPOSE POWER PLANTS/DISTRICT HEATING 

Gas turbine heating power plants in Berlin, 3:40798 
DUAL-PURPOSE POWER PLANTS/ECONOMICS 

Heat and electrical power cogeneration retrofitting technique. 

Costs and benefits, 3:39982 (CONF-780109-7) 

PSE and G cogeneration evaluation, 3:40061 (NP-23117) 
DUAL-PURPOSE POWER PLANTS/FEASIBILITY STUDIES 

PSE and G cogeneration evaluation, 3:40061 (NP-23117) 
DUAL-PURPOSE POWER PLANTS/GAS TURBINES 

Gas turbine heating power plants in Berlin, 3:40798 


EARTH ATMOSPHERE/AIR POLLUTION 


DUNGENESS-B REACTOR/REACTOR CHARGING 
MACHINES 
Some aspects of changing criteria as affecting the design of 
Dungeness ‘B’, 3:40168 
DUNGENESS-B REACTOR/REACTOR INSTRUMENTATION 
Some aspects of changing criteria as affecting the design of 
Dungeness 'B’, 3:40168 
DUNGENESS-B REACTOR/REMOTE VIEWING 
EQUIPMENT 
Some aspects of changing criteria as affecting the design of 
Dungeness 'B’, 3:40168 
DUST COLLECTORS/DESIGN 
Particle charging device and an electric dust collecting apparatus 
(Patent), 3:41378 
DUST COLLECTORS/PACKED BED 
Method to remove the dust from combustion waste gases (Patent), 
3:41377 
DUSTS/AEROSOL MONITORING 
Measuring mass concentrations of particles in ambient air, 3:41462 
DUSTS/AIR POLLUTION 
Inhaled radon daughters and uranium ore dust in rodents, 3:41700 
(PNL-2500(Pt. 1)) 
DUSTS/AIR POLLUTION MONITORS 
Measurements of fly dust at working places of coking plants with 
two-stage DP 50 and BAT I instruments, 3:41466 
DUSTS/CHEMICAL ANALYSIS 
Selective determination of heavy metals with the aid of organic 
complex-forming substances and X-ray fluorescence, 3:41461 
DUSTS/CONTROL 
Report on tests on flakes of hygroscopic salts for fixing coal dust 
to the floor in conveyor roads, 3:39018 
DUSTS/EXPLOSIONS 
On the aftergases of coal dust explosions generated in an 
experimental chamber, 3:38968 
DUSTS/FLAMMABILITY 
Study of flammability of coal dust, 3:39024 
DUSTS/HEALTH HAZARDS 
Biological effects of inhaled cigarette smoke in beagle dogs 
(Hazards to uranium mines), 3:41727 (PNL-2500(Pt.1)) 
DUSTS/IGNITION 
Influence of small concentrations of methane on the explosion 
characteristics of coal dust, 3:38966 
Study of flammability of coal dust, 3:39024 
DUSTS/INHALATION 
Biological effects of chronic inhalation of coal mine dust and/or 
diesel engine exhaust in rodents, 3:41734 (PNL-2500(Pt.1)) 
DUSTS/MAXIMUM INHALATION QUANTITY 
Measurements of fly dust at working places of coking plants with 
two-stage DP 50 and BAT I instruments, 3:41466 
DUSTS/MONITORING 
Dust determinations by means of the Casella thermal precipitator 
with Disa readings and microscope counts, 3:39017 
DUSTS/PARTICLE SIZE 
Characterization of the volume size distribution of respirable coal- 
mine dust samples by Coulter counter, 3:38863 
DUSTS/SAMPLING 
Characterization of the volume size distribution of respirable coal- 
mine dust samples by Coulter counter, 3:38863 
Inspection of dust samples following a mine explosion, 3:38969 
DUSTS/URANIUM ORES 
Inhaled radon daughters and uranium ore dust in rodents, 3:41700 
(PNL-2500(Pt.1)) 
DYE LASERS/PULSES 
Feedback controlled self-excitation of optical pulses in a cw dye 
ring laser, 3:41303 
DYSPROSIUM COMPOUNDS/MAGNETIC PROPERTIES 
Magnetism in transition-group alloys and rare-earth compounds. 
Final technical report 1 Apr 74-30 Jun 76 (Pr-Ag, DySb, Ni-Rh, 
Pd-Ni, Fe-Cr, Cu-Mr), 3: 41084 (AD-A-046632) 


E 


EARTH ATMOSPHERE 
See also AIR 
STRATOSPHERE 
SURFACE AIR 
TROPOSPHERE 
EARTH ATMOSPHERE/AEROSOL MONITORING 
Size discrimination and chemical composition of ambient airborne 
sulfate particles by diffusion sampling, 3:41471 
EARTH ATMOSPHERE/AIR POLLUTION 
Size discrimination and chemical composition of ambient airborne 
sulfate particles by diffusion sampling, 3:41471 





EARTH CRUST 


EARTH CRUST 
See also OCEANIC CRUST 
EARTH CRUST/ELECTROMAGNETIC SURVEYS 
Earth conductivity determinations employing a single 
superconducting coil, 3:41774 
EARTH CRUST/HEAT FLOW 
World heat flow data collection, 1975. Geothermal Series Number 
5, 3:39940 (NP-23108) 
EARTHMOVING EQUIPMENT/DESIGN 
Blade design can reduce reclamation costs, 3:38818 (CONF- 
7706107-) 
EARTHMOVING EQUIPMENT/PERFORMANCE TESTING 
Blade design can reduce reclamation costs, 3:38818 (CONF- 
7706107-) 
EARTHQUAKE MAGNITUDE/FORECASTING 
Tectonics and maximum magnitudes of earthquakes, 3:41762 
EARTHQUAKES/ AFTERSHOCKS 
Field-seismic investigation of the August 1975 Oroville, 
California, earthquake sequence, 3:41765 
EARTHQUAKES/FORECASTING 
Direct measurement of long-term stress variations in rock, 3:41760 
Engineering sciences program, 3:40969 (LBL-5982) 
—_ and short-term earthquake prediction in Kamchatka, 
41759 
EARTHQUAKES/PRECURSOR 
Search for seismic forerunners to earthquakes in central 
California, 3:41758 
EARTHQUAKES/PROBABILITY 
Seismic investigation of the Nuclear Fuel Services, Inc., 
Reprocessing Plant at West Valley, New York, 3:39354 (LA- 
7087-MS) 
EAST MESA GEOTHERMAL FIELD 
See also IMPERIAL VALLEY 
EAST MESA GEOTHERMAL FIELD/FOSSIL-FUEL POWER 
PLANTS 


Site-specific analysis of hybrid geothermal/fossil power plants, 
3:39901 (TID-27926) 
EAST MESA GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
Site-specific analysis of hybrid geothermal/fossil power plants, 
3:39901 (TID-27926) 
EAST MESA GEOTHERMAL FIELD/HYDROTHERMAL 
SYSTEMS 


Galerkin, finite-element analysis of steady-state flow and heat 
transport in the shallow hydrothermal system in the East Mesa 
area, Imperial Valley, California, 3:39870 

E-BEAM TYPE REACTORS/REVIEWS 
Civilian applications of particle-beam-initiated inertial confinement 
fusion technology, 3:42041 (SAND-77-0516) 
E-BEAM TYPE REACTORS/USES 
Civilian applications of particle-beam-initiated inertial confinement 
— technology, 3:42041 (SAND-77-0516) 


See ELECTRON BEAM ION SOURCES 
EBR-2 REACTOR/FLOWMETERS 
Interim ultrasonic sodium flow measurements on the EBR-II 
secondary system, 3:40353 (ANL-CT-78-23) 
EBR-2 REACTOR/FUEL ASSEMBLIES 
EBR-II experience with sodium cleaning and radioactivity 
decontamination, 3:40355 (CONF-780232-1) 
Terminal examination of the F9E and F9F EBR-II grid-spaced 
fuel assemblies, 3:40197 (GEFR-00321) 
EBR-2 REACTOR/NEUTRON FLUX 
Ane of EBR-II low-power dosimetry run 78C, 3:40184 (ANL- 
EBR-2 REACTOR/REACTOR COMPONENTS 
EBR-II experience with sodium cleaning and radioactivity 
decontamination, 3:40355 (CONF-780232-1) 
In-reactor deformation of solution annealed type 304L stainless 
steel, 3:40234 
Investigations of materials compatibility relevant to the EBR-II 
system: FY 1977 and the transition period, 3:40351 (ANL-77-86) 
EBR-2 REACTOR/REACTOR MAINTENANCE 
EBR-II experience with sodium cleaning and radioactivity 
decontamination, 3:40355 (CONF-780232-1) 
EBR-2 REACTOR/REACTOR MATERIALS 
Investigations of materials compatibility relevant to the EBR-II 
system: FY 1977 and the transition period, 3:40351 (ANL-77-86) 
EBR-2 REACTOR/REACTOR PROTECTION SYSTEMS 
Final safety analysis addenda to hazards summary report, 
Experimental Breeder Reactor II (EBR-II): upgrading of plant 
protection system. Volume I, 3:40348 (ANL-76-34) 
EBR-2 REACTOR/SECONDARY COOLANT CIRCUITS 
Application of the pulsed-neutron activation technique for flow 
measurement at EBR-II, 3:40349 (ANL-77-52) 
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EBULLATED BED/MATHEMATICAL MODELS 
Study of ebullated bed fluid dynamics for H-coal. Quarterly 
progress report No. 1, August 22-November 30, 1977, 3:38776 
(FE-2588-3) 
ECCS 


(Emergency core cooling system.) 
Nuclear reactor core cooling arrangement (Patent; LMFBR), 
3:40452 
ECCS/PERFORMANCE 
CEFLASH-4A: a FORTRAN-IV digital computer program for 
reactor blowdown analysis (PWR), 3:40394 (CENPD- 
133(Suppl.4)) 
Reflooding phase of the LOCA in PWRs. Part II: rewetting and 
liquid entrainment, 3:40454 
ECONOMETRICS/FORECASTING 
Use of preliminary data in econometric forecasting, 3:40523 
ECONOMIC ANALYSIS 
Proceedings of the Council of Economics 105th annual meeting of 
the American Institute of Mining, Metallurgical and Petroleum 
Engineers (20 papers), 3:40563 
Use of preliminary data in econometric forecasting, 3:40523 
ECONOMIC DEVELOPMENT 
See also COMMERCIAL SECTOR 
ECONOMIC DEVELOPMENT/SIMULATION 
Development of chemical engineering: total model and input- 
output-analysis, 3:41235 (AED-Conf-77-197-008) 
ECONOMIC GROWTH/ENERGY CONSUMPTION 
Services and energy in U.S. economic growth (Projections 1975- 
2000), 3:40518 (ORAU/IEA(M)-77-33) 
ECONOMIC IMPACT/ENERGY MODELS 
Summary description of SEAM: the social and economic 
assessment model, 3:40514 (ANL/IAPE/TM-78-9) 
ECONOMY 
Energy and the oneness of the ae (Energy, economics, and 
environment inseparable), 3:406 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/ELECTRIC FIELDS 
Concern overhead, 3:40068 
EHV AC SYSTEMS/ENVIRONMENTAL IMPACTS 
Concern overhead, 3:40068 
EHV AC SYSTEMS/POWER TRANSMISSION LINES 
Introduction directions of the ehv lines according to UNIPEDE, 
3:40107 
EHV AC SYSTEMS/RESEARCH PROGRAMS 
Research and Development Program. Annual report: fiscal year 
1977 results; fiscal year 1978-1980 plans and forecast, 3:40088 
(TID-28409) 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM 253/BIOLOGICAL RADIATION EFFECTS 
Bone and lung tumor response following inhalation of transuranic 
nitrates, 3:41687 (PNL-2500(Pt.1)) 
EINSTEINIUM 255 TARGET/ALPHA REACTIONS 
Detection of the new isotopes, 12.3-minute ***Cf and 43-minute 
258 Md, 3:41903 (LA-UR-77-2901) 
ELASTOMERS 
See also RUBBERS 
ELASTOMERS/PERFORMANCE TESTING 
Selecting elastomeric seals for nuclear service, 3:40301 
ELECTRIC APPLIANCES 
See also AIR CONDITIONERS 
REFRIGERATORS 
STOVES 
WATER HEATERS 
ELECTRIC APPLIANCES/ENERGY EFFICIENCY 
Energy conservation in home appliances through comparison 
shopping: facts and fact sheets, 3:40821 (LBL-5236) 
ELECTRIC APPLIANCES/LIFE-CYCLE COST 
Energy conservation in home appliances through comparison 
shopping: facts and fact sheets, 3:40821 (LBL-5236) 
ELECTRIC ARCS/ELECTRIC CONDUCTIVITY 
Temperature dependence of electrical conduction of dense cesium 
plasma obtained by pulse isobaric ohmic heating, 3:41962 
ELECTRIC ARCS/HELICAL INSTABILITY 
Limits of the helical instability of an arc column, 3:41975 
ELECTRIC CABLES 
See also COAXIAL CABLES 
OIL-FILLED CABLES 
SUPERCONDUCTING CABLES 
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ELECTRIC CABLES/FIRE RESISTANCE 

Preliminary report on fire protection research program. Fire 
retardant coatings tests (December 7, 1977-January 31, 1978), 
3:41333 (SAND-78-0518) 

ELECTRIC CABLES/PHYSICAL RADIATION EFFECTS 

Principles and techniques of radiation hardening. Volume 3. 
Electromagnetic pulse (EMP) and system generated EMP, 
3:41411 

ELECTRIC COILS/FABRICATION 

Fabrication, high temperature, and corrosion properties of 

tungsten metallizing wire, 3:41054 
ELECTRIC CONTACTORS 

See SWITCHES 
ELECTRIC FIELDS/BIOLOGICAL EFFECTS 

Biological effects of high strength electric fields on small 
laboratory animals. Annual report, April 1977-March 1978, 
3:41740 (HCP/T 1830-03) 

Extremely low frequency vertical, 45-hz electric field exposure of 
rats: a search for growth, food, and water consumption, blood 
metabolite, hematological, and pathological changes. Scientific 
report, 3:41656 (AD-A-045417) 

Mutagenic effects of static electric fields (Mutations in bacteria 
and Drosophila), 3:41744 (PNL-2500(Pt.1)) 

Reactions of some Black Sea organisms in an electric field exposed 
to dissolved petroleum products, 3:39123 

ELECTRIC FIELDS/HZ RANGE 

Biological effects of high strength electric fields on small 
laboratory animals. Annual report, April 1977-March 1978, 
3:41740 (HCP/T 1830-03) 

ELECTRIC GENERATORS 

(Rotating generators only; excludes DIRECT ENERGY 

CONVERTERS.) 
See also TURBOGENERATORS 
ELECTRIC GENERATORS/CONTROL SYSTEMS 

Static excitation arrangement for compound generators in a 

current summation circuit (thyko 4), 3:40052 
ELECTRIC GENERATORS/DESIGN 

High-speed coi.tactless generators for independent power sources, 

3:40056 


ELECTRIC GENERATORS/MAINTENANCE 
Hydrogenerator stator core maintenance in accord with the results 
of instrument monitoring of the joints, 3:39429 
ELECTRIC GENERATORS/MECHANICAL VIBRATIONS 
Experience in operational monitoring of hydrogenerator stator 
vibration, 3:39428 
Influence of temperature on the vibration of hydrogenerator stator 
windings, 3:39431 
Vibration characteristics of the stator winding of a VGSVF-940/ 
235-30 hydrogenerator, 3:39430 
ELECTRIC GENERATORS/PERFORMANCE 
Predicting generating unit performance, 3:40704 
ELECTRIC GENERATORS/PERFORMANCE TESTING 
Study of a TVV-320-2 generator during underexcitation, 3:40046 
ELECTRIC GENERATORS/VOLTAGE REGULATORS 
Limiting regulator for generator excitation (BGR 4), 3:40053 
Static exciters for synchronous generators with shunt excitation 
and series-connected support circuit (Thyne 4), 3:40051 
ELECTRIC LOGGIN 
See also ELECTRICAL SURVEYS 
ELECTRIC LOGGING/DIFFERENTIAL EQUATIONS 
Singular integral-differential equations applied to dielectric 
logging problem, 3:41419 
ELECTRIC POWER 
See also BONNEVILLE POWER ADMINISTRATION 
HYDROELECTRIC POWER 
Federal Power Commission 1976 annual report, 3:40688 (NP- 
23010) 
ELECTRIC POWER/CHARGES 
Services to disadvantaged customers, 3:40683 (LBL-5236) 
ELECTRIC POWER/COST 
Cost-effective electric power generation from the wind, 3:39966 
(PB-273582) 
ELECTRIC POWER/DEMAND FACTORS 
Energy Conservation Section (Oak Ridge National Lab.; activities 
and research summary), 3:40615 (ORNL-5364) 
ELECTRIC POWER/DISTRIBUTION 
Energy Conservation Section (Oak Ridge National Lab.; activities 
and research summary), 3:40615 (ORNL-5364) 
ELECTRIC POWER/ECONOMIC ANALYSIS 
Fuel consumption and prices, 3:40715 (ORNL-5363) 
ELECTRIC POWER/ECONOMIC IMPACT 
Electric power and the future of American economy (Extension to 
mobile energy-use sector), 3:40697 
ELECTRIC POWER/ENERGY SOURCES 
Power resources for the future (For United Kingdom), 3:40677 
(CONF-770155-) 


ELECTRIC UTILITIES/SITE SELECTION 


ELECTRIC POWER/LOAD MANAGEMENT 

Load characteristics of electric utilities, 3:40063 (LBL-5236) 
ELECTRIC POWER/PEAK-LOAD PRICING 

Load characteristics of electric utilities, 3:40063 (LBL-5236) 
ELECTRIC POWER/RATE STRUCTURE 

Reliability of service and optimal pricing of electricity, 3:40690 (P- 


6017) 
ELECTRIC POWER/RELIABILITY 
Reliability of service and optimal pricing of electricity, 3:40690 (P- 
6017) 
ELECTRIC POWER INDUSTRY/DATA 
Power plant data systems. Final report, 3:40702 (EPRI-NP-736) 
ELECTRIC POWER INDUSTRY/LOAD MANAGEMENT 
Program plan for research, development, and demonstration of 
load management on the electric power system (R, D, and D 
plan of Division of Electric Energy Systems, DOE), 3:40679 
(DOE/ET-0004) 
ELECTRIC POWER INDUSTRY/PLANNING 
Promising types of principal power plant equipment (For USSR), 
3:40706 
ELECTRIC RAILWAYS 
See also ELECTRIC-POWERED VEHICLES 
RAPID TRANSIT SYSTEMS 
TRAINS 
ELECTRIC RAILWAYS/ENERGY CONSERVATION 
Operating mode and energy consumption of subway trains, 
3:40968 (CONF-7606118-P1) 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
See PUBLIC UTILITIES 
ELECTRIC UTILITIES/CAPACITY 
Optimal power supply expansion and the discount rate: evidence 
for Saskatchewan Power, 3:40691 
ELECTRIC UTILITIES/DEMONSTRATION PROGRAMS 
Electric utility solar energy activities: 1977 survey, 3:39437 
(EPRI-ER-649-SR) 
ELECTRIC UTILITIES/ECONOMICS 
Load characteristics of electric utilities, 3:40063 (LBL-5236) 
ELECTRIC UTILITIES/ENERGY MANAGEMENT 
Electric utility rate design and energy management initiatives. 
Annual report, 1977, 3:40678 (DOE/ERA-0011) 
ELECTRIC UTILITIES/FINANCING 
Optimal power supply expansion and the discount rate: evidence 
for Saskatchewan Power, 3:40691 
ELECTRIC UTILITIES/FUEL CELL POWER PLANTS 
Assessment of the fuel cell's role in small utilities. Final report, 
3:40749 (EPRI-AF-696(Vol.1)) 
ELECTRIC UTILITIES/FUEL SUBSTITUTION 
Assessment of interfuel substitution by electric utilities, 3:40693 
ELECTRIC UTILITIES/LOAD MANAGEMENT 
Examination of the integrated effects of adopting various energy 
conservation and load leveling policies for the metropolitan area 
of New York City. Final report (Consolidated Edison), 3:40681 
(HCP/B60540-01) 
— House: solar-assisted heat pump system evaluation. Final 
port, March 1978, 3:39705 (EPRI-ER-712) 
ELECTRIC UTILITIES/MANAGEMENT 
System of indices characterizing results of economic activities of 
electrical enterprises (In USSR), 3:40699 
ELECTRIC UTILITIES/OPERATION 
Load characteristics of electric utilities, 3:40063 (LBL-5236) 
ELECTRIC UTILITIES/PEAK-LOAD PRICING 
Electric Utility Rate Design Study: measuring the potential cost 
advantages of peak-load pricing. Topic 6 (Phase B), 3:40686 
(NP-22553) 
ELECTRIC UTILITIES/PERSONNEL 
Problem of computation of the level of the productivity of labor in 
an electric power utility, 3:40698 
ELECTRIC UTILITIES/PHOTOVOLTAIC CONVERSION 
Solar photovoltaic conversion electric utility point of view and 
development role, 3:39675 
ELECTRIC UTILITIES/PLANNING 
Regional planning and power industry, 3:40694 
ELECTRIC UTILITIES/PRODUCTIVITY 
Problem of computation of the level of the productivity of labor in 
an electric power utility, 3:40698 
ELECTRIC UTILITIES/RATE STRUCTURE 
A citizens’ guide to electric utility rate-making. Final report, 
3:40064 (PB-273669) 
Electric utility rate design and energy management initiatives. 
Annual report, 1977, 3:40678 (DOE/ERA-001 1) 
Electric Utility Rate Design Study: critical issues in costin 
approaches for time-differentiated rates, 3:40687 (NP-22557) 
ELECTRIC UTILITIES/SITE SELECTION 
Linear programming model for county-level electric facility siting, 
3:40676 (BNL-23388) 





ELECTRIC UTILITIES/SOLAR ENERGY 


ELECTRIC UTILITIES/SOLAR ENERGY 
Electric utility solar energy activities: 1977 survey, 3:39437 
(EPRI-ER-649-SR) 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CIRCUIT BREAKERS 
DC TO DC CONVERTERS 
ELECTRIC COILS 
RESISTORS 
SWITCHES 
TRANSFORMERS 
ELECTRICAL EQUIPMENT/DESIGN 
Internal short circuits in flameproof high-voltage equipment, 
3:38932 
ELECTRICAL EQUIPMENT/ELECTRICAL FAULTS 
Effect of short circuits inside explosionproof enclosures on 
propagation of ignition, 3:38933 
Interference short-circuit with arcing phenomena in electrical 
equipment in flameproof enclosures with special reference to 
the so-called transmission of ignition by particles, 3:38931 
Internal short circuits in flameproof high-voltage equipment, 
3:38932 
Studies of safe gaps with expanded metal sheet, 3:38934 
ELECTRICAL EQUIPMENT/REGULATORY GUIDES 
Staff report on the environmental qualification of safety-related 
electrical equipment, 3:40245 (NUREG-0413) 
ELECTRICAL EQUIPMENT/SAFETY 
Combating methane hazard in conditions of highly gassy seams in 
Poland, 3:39022 
ELECTRICAL EQUIPMENT/SAFETY ENGINEERING 
Effect of short circuits inside explosionproof enclosures on 
propagation of ignition, 3:38933 
Interference short-circuit with arcing phenomena in electrical 
equipment in flameproof enclosures with special reference to 
the so-called transmission of ignition by particles, 3:38931 
a short circuits in flameproof high-voltage equipment, 
3:38932 
Studies of safe gaps with expanded metal sheet, 3:38934 
ELECTRICAL EQUIPMENT/SEISMIC EFFECTS 
Seismic testing of electrical and control equipment. (Engineered 
safeguards test cabinet for PG and E plants) (PWR), 3:40447 
(WCAP-8021(Suppl.1)) 
ELECTRICAL INSULATION/PERFORMANCE TESTING 
Study of ber behavior of sulfur hexafluoride under high electric 
stress, 3:40093 
ELECTRICAL INSULATORS/PERFORMANCE TESTING 
Polysil shows promise (Made by combining silica or ground rock 
(90%), an organic binder, and reinforcing fibers (10%)), 3:40089 
ELECTRICAL SURVEYS 
See also ELECTRIC LOGGING 
ELECTROMAGNETIC SURVEYS 
ELECTRICAL SURVEYS/MEASURING METHODS 
= -_ of the magnetometric resistivity (MMR) method, 
ELECTRICAL SURVEYS/PATENTS 
Technology assessment and forecast. Eight report, December 
1977, 3:38836 (NP-23081) 
ELECTRICAL SURVEYS/TECHNOLOGY ASSESSMENT 
Technology assessment and forecast. Eight report, December 
1977, 3:38836 (NP-23081) 
ELECTRICAL SURVEYS/TESTING 
Field ad of the magnetometric resistivity (MMR) method, 
:41 


ELECTRIC-POWERED VEHICLES 
See also ELECTRIC RAILWAYS 
ELECTRIC-POWERED VEHICLES/ECONOMIC IMPACT 
Electric power and the future of American economy (Extension to 
mobile energy-use sector), 3:40697 
ELECTRIC-POWERED VEHICLES/ELECTRIC MOTORS 
Electric power plant for motor driven vehicles (Patent), 3:40970 
ELECTRIC-POWERED VEHICLES/FEASIBILITY STUDIES 
Alternative energies for transportation at the end of the mineral- 
oil aera. Pt. 3. _— offers good chances for short-distance 
vehicles, 3:40973 
ELECTRIC-POWERED VEHICLES/FLYWHEEL ENERGY 
STORAGE 
Mechanical energy storage project, 3:40978 (UCRL-52000-78-3) 
ELECTRIC-POWERED VEHICLES/IRON-NICKEL 
BATTERIES 
Influence of pulsed discharge current on some characteristics of 
disk-structure traction storage batteries, 3:40499 
a ater VEHICLES/POWER SYSTEMS 
gineering sciences program, 3:40969 (LBL-5982) 
ELECTRIC WERED VEHICLES/SAFETY ENGINEERING 
Protection against electric shock on touching the contact wires of 
electric trolly haulage systems in coal mines, 3:38935 
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ELECTROCHEMICAL CELLS 
See also FUEL CELLS 
PHOTOGALVANIC CELLS 

ELECTROCHEMICAL CELLS/GAS ANALYSIS 

Use of electrochemical cells in environmental monitoring, 3:39019 
ELECTROCHEMICAL MACHINING/MATHEMATICAL 

MODELS 

Materials chemistry, 3:41086 (LBL-6016) 
ELECTROCHEMISTRY 


Applied electrochemistry. Fundamentals of electrolytic 
production methods (Book), 3:41219 
Electrochemistry. Pt. 2. Kinetics of electrochemical systems, 
3:41220 
ELECTRODEPOSITED COATINGS/ADHESION 
Effects of deburring contaminants on electroplating adhesion. 
Final report, 3:41035 (BDX-613-1757(Rev.)) 
ELECTRODEPOSITION 
See also ELECTROPLATING 
ELECTRODEPOSITION/MATHEMATICAL MODELS 
Flow-through porous electrode model: application to metal-ion 
removal from dilute streams, 3:41217 
ELECTRODES/ELECTRIC CURRENTS 
Flow-through porous electrode model: application to metal-ion 
removal from dilute streams, 3:41217 
ELECTRODES/MASS TRANSFER 
Flow-through porous electrode model: application to metal-ion 
removal from dilute streams, 3:41217 
ELECTROLYTES/PARTIAL MOLAL VOLUME 
Use of the specific interaction model to estimate the partial molal 
volumes of electrolytes in seawater, 3:39943 
ELECTROLYTIC CELLS 
See also PHOTOELECTROLYTIC CELLS 
Hydrogen production by conventional and modified water 
electrolysis (Developments in electrolytic cells), 3:39383 
FIELDS 


See also ELECTROMAGNETIC PULSES 
INTERNAL ELECTROMAGNETIC PULSES 
ELECTROMAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Electrical and biological effects of transmission lines: a review, 
3:41739 (BPA-BIO-77-1) 
ELECTROMAGNETIC FIELDS/COMPUTER CODES 
EFFI: a code for calculating the electromagnetic field, force, and 
inductance in coil systems of arbitrary geometry, 3:42028 
(UCRL-52402) 
ELECTROMAGNETIC FIELDS/ELECTRON DRIFT 
Relativistic oscillations of electrons in laser fields and transfer of 
energy and momentum, 3:41965 
ELECTROMAGNETIC INTERACTIONS/UNIFIED GAUGE 
MODELS 
Gauge theory of weak and electromagnetic interactions with an 
SU(3) x U(1) symmetry, 3:41862 
OMAGNETIC PULSES 
Principles and techniques of radiation hardening. Volume I. 
Interaction of radiation with matter and material effects, 3:41409 
Source-region EMP coupling related tests: rectangular geometry, 
3:41407 (AD-A-045839) 
ELECTROMAGNETIC PULSES/REVIEWS 
Principles and techniques of radiation hardening. Volume 3. 
Electromagnetic pulse (EMP) and system generated EMP, 
3:41411 
ELECTROMAGNETIC RADIATION 
See also GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
VISIBLE RADIATION 
X RADIATION 
ELECTROMAGNETIC RADIATION/FOCUSING 
Self-focusing of electromagnetic beams in plasmas: some recent 
investigations, 3:41993 
ELECTROMAGNETIC RADIATION/WAVE PROPAGATION 
Weak magnetic field limit of electromagnetic and electrostatic 
waves, 3:41996 
ELECTROMAGNETIC SURVEYS 
See also ELECTRICAL SURVEYS 
Statistical evaluation of electrical sounding methods. Part II. 
Applied electromagnetic depth sounding, 3:39889 
ELECTROMAGNETIC SURVEYS/DATA ANALYSIS 
Calculation of standard transient and frequency sounding curves 
for a horizontal wire source of arbitrary length. Final report, 
3:41771 (PB-274119) 
Practical airborne EM (AEM) interpretation using a sphere 
model, 3:41772 
ELECTROMAGNETIC SURVEYS/MATHEMATICAL 
MODELS 
Statistical evaluation of electrical sounding methods. Part I. 
Experiment design, 3:41775 
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ELECTROMAGNETIC SURVEYS/PATENTS 
Technology assessment and forecast. Eight report, December 
1977, 3:38836 (NP-23081) 
ELECTROMAGNETIC SURVEYS/STATISTICAL MODELS 
Statistical evaluation of electrical sounding methods. Part I. 
Experiment design, 3:41775 
ELECTROMAGNETIC SURVEYS/TECHNOLOGY 
ASSESSMENT 
Technology assessment and forecast. Eight report, December 
1977, 3:38836 (NP-23081) 
ELECTRON BEAM ION SOURCES/PERFORMANCE 
New generation of multicharged heavy ion sources, 3:42031 
ON TYPE REACTORS 
See E-BEAM TYPE REACTORS 
ELECTRON BEAMS/BEAM BUNCHING 
Free-electron momentum modulation by means of limited 
interaction length with light, 3:41799 
ELECTRON PLASMA WAVES/NONLINEAR PROBLEMS 
Non-linear electron plasma waves, 3:41984 
ON SOURCES/MATHEMATICAL MODELS 
Theoretical research, 3:42044 (SAND-77-1414) 
ELECTRON SOURCES/POWER SUPPLIES 
Applications (REP rate pulse power technology), 3:42047 
(SAND-77-1414) 
ELECTRON SOURCES/RESEARCH PROGRAMS 
Particle beam source development (Proto developments), 3:42045 
(SAND-77-1414) 
Pulsed power (Proto system; flashover studies), 3:42043 (SAND- 
77-1414) 
ELECTRON-ATOM COLLISIONS/INELASTIC SCATTERING 
Resonances in the inelastic cross section of helium, 3:41804 (AD- 
446725) 
ELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
LOGIC CIRCUITS 
MICROELECTRONIC CIRCUITS 
POWER CONDITIONING CIRCUITS 
PRINTED CIRCUITS 
ELECTRONIC CIRCUITS/FABRICATION 
Development of alternate silicone potting compounds. Vol. 2. 
Development of the primary alternate for Dow Corning’s 
Aeros Sealant, DC 93-119, 3:41157 (UCRL-52434(Vol.2)) 
ELECTRONIC CIRCUITS/PHYSICAL RADIATION EFFECTS 


Source-region EMP coupling related tests: rectangular geometry, 
3:41407 (AD-A-045839) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also POWER SUPPLIES 
ELECTRONIC EQUIPMENT/PHYSICAL RADIATION 
EFFECTS 


Principles and techniques of radiation hardening. Volume 2. 
Transient radiation effects in electronics (TREE), 3:41410 
Principles and techniques of radiation hardening. Volume 3. 
ee pulse (EMP) and system generated EMP, 
ELECTRONIC EQUIPMENT/SHIELDING 
Principles and techniques of radiation hardening. Volume 3. 
r+ aaa pulse (EMP) and system generated EMP, 
ELECTRON-ION COLLISIONS/IONIZATION 
Ionization of positive nitrogen, oxygen, neon and argon ions by 
electron impact (Cross sections), 3:41810 (ORNL-tr-4616) 
ON-MOLECULE COLLISIONS/EXCITATION 
Vibrational excitation of N2, CO, and He by electron impact 
(Cross sections at 72°), 3:41803 (AD-433190 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
Initial results from DELCO at SPEAR (3.1 to 4.25 GeV, 
branching ratio), 3:41822 (SLAC-204) 
Lectures on the quark model, ordinary mesons, charmed mesons, 
and heavy leptons, 3:41854 (SLAC-204) 
Review of heavy lepton production in e* e~ annihilation, 3:41820 
(SLAC-204) 
ELECTRON-POSITRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


Review of heavy lepton production in e* e~ annihilation, 3:41820 
(SLAC-204) 
ELECTRON-POSITRON INTERACTIONS/REVIEWS 
Recent results from DORIS, 3:41821 (SLAC-204) 
ELECTRONS/ELECTROPRODUCTION 
Review of heavy lepton production in e* e~ annihilation, 3:41820 
(SLAC-204) 
ELECTRONS/EQUATIONS OF MOTION 
Relativistic oscillations of electrons in laser fields and transfer of 
energy and momentum, 3:41965 
ELE ONS/SLOWING-DOWN 
Electron transport code theoretical basis, 3:41914 (LA-7227-MS) 


ENERGY 


ELECTROPLATING 
Effects of deburring contaminants on electroplating adhesion. 
Final report, 3:41035 (BDX-613-1757(Rev.)) 
ELECTROSTATIC PRECIPITATORS/COMPARATIVE 
EVALUATIONS 
Environmental control implications of generating electric power 
from coal. 1977 technology status report (300 references), 
3:38802 (ANL/ECT-3(App.E)) 
ELECTROSTATIC PRECIPITATORS/DESIGN 
Flue gas electrostatic precipitators for power plants, 3:40074 (NP- 
23071) 
ELECTROSTATIC PRECIPITATORS/MATHEMATICAL 
MODELS 
Influence of turbulence on particle separation in an electrostatic 
precipitator, 3:40083 
ELECTROSTATIC PRECIPITATORS/OPERATION 
Flue gas electrostatic precipitators for power plants, 3:40074 (NP- 
23071) 
ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
Flue gas electrostatic precipitators for power plants, 3:40074 (NP- 
23071) 
ELECTROSTATIC PRECIPITATORS/SPECIFICATIONS 
New electrostatic precipitator for HEPA prefilter use in the 
nuclear industries, 3:40328 
ELECTROSTATIC PRECIPITATORS/TECHNOLOGY 
ASSESSMENT 
Emissions control R and D for coal-fired power plants, 3:38812 
ELEMENTS 
See also METALS 
ELEMENTS/THERMODYNAMIC PROPERTIES 
Compendium of shock wave data. Section A2. Inorganic 
compounds. Section B. Hydrocarbons, 3:41172 (UCRL- 
50108(Vol.2)(Rev.1)) 
ELMO BUMPY TORUS/ECR HEATING 
Theory of EBT electron-rings, 3:41936 (LAPS-39) 
ELMO BUMPY TORUS/ELECTRON BEAMS 
Theory of EBT electron-rings, 3:41936 (LAPS-39) 
ELMO BUMPY TORUS/IMPURITIES 
Extreme ultraviolet and soft x-ray diagnostics of high-temperature 
plasmas. Annual progress report, June 1, 1977-May 31, 1978, 
3:41957 (COO-2711-4) 
ELMO BUMPY TORUS/PLASMA DRIFT 
Kinetic transport properties of a bumpy torus with finite radial 
ambipolar field, 3:41959 (ORNL/TM-6215) 
ELMO BUMPY TORUS/REVIEWS 
The ELMO Bumpy Torus: present and future, 3:42006 (ORNL/ 
TM-6273) 
ELMO BUMPY TORUS/ULTRAVIOLET SPECTRA 
Extreme ultraviolet and soft x-ray diagnostics of high-temperature 
plasmas. Annual progress report, June 1, 1977-May 31, 1978, 
3:41957 (COO-2711-4) 
ELMO BUMPY TORUS/X-RAY SPECTRA 
Extreme ultraviolet and soft x-ray diagnostics of high-temperature 
plasmas. Annual progress report, June 1, 1977-May 31, 1978, 
3:41957 (COO-2711-4) 
EMBRYONIC CELLS/BIOLOGICAL RADIATION EFFECTS 
Transformation of mouse embryo (C3H 10T1/2) cells by alpha 
particles, 3:41673 (ANL-77-65(Pt.2)) 
EMBRYONIC CELLS/MORPHOLOGICAL CHANGES 
Transformation of mouse embryo (C3H 10T1/2) cells by alpha 
particles, 3:41673 (ANL-77-65(Pt.2)) 
EMBRYONIC DEVELOPMENT 
See ONTOGENESIS 
EMBRYOS/BIOLOGICAL RADIATION EFFECTS 
CSU-FDA collaborative Radiological Health Laboratory annual 
report 1976, 3:41659 (PB-273560) 
Transformation of mouse embryo (C3H 10T1/2) cells by alpha 
particles, 3:41673 (ANL-77-65(Pt.2)) 
EMBRYOS/DOMINANT MUTATIONS 
Methyl! methanesulfonate-induced dominant lethal mutations in 
male mice detected in vitro, 3:41587 
EMBRYOS/LETHAL MUTATIONS 
Methyl! methanesulfonate-induced dominant lethal mutations in 
male mice detected in vitro, 3:41587 
EMBRYOS/NEOPLASMS 
Transformation of mouse embryo (C3H 10T1/2) cells by alpha 
particles, 3:41673 (ANL-77-65(Pt.2)) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMP 
See ELECTROMAGNETIC PULSES 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 





ENERGY/ENVIRONMENTAL IMPACTS 


ENERGY/ENVIRONMENTAL IMPACTS 

Implications of environmental regulations for energy production 

and consumption. Volume VI, 3:41542 
ENERGY/PRODUCTION 

Future energy production systems. Heat and mass transfer 

processes. Volume I (Book containing 33 papers), 3:40652 
ENERGY/RESEARCH PROGRAMS 

Energy Division annual progress report for period endin, 
September 30, 1977 (Oak Ridge National Lab.), 3:40507 
(ORNL-5364) 

ENERGY ANALYSIS 

Appraisal of energy analysis. Final report (As complement to 
economic analysis for decision making), 3:40509 (EPRI-EA-504) 

Energy analysis program (Conducted by Lawrence Berkeley 
Lab), 3:40511 (LBL-5982) 

Energy systems and statistics, October-December 1977 
(Assessment activities of Group Q-12), 3:40510 (LA-7240-PR) 

ENERGY COMPLEXES 
See ENERGY PARKS 
ENERGY CONSERVATION 

Application of integrated community energy systems planning: the 
Sewells Point Naval Complex, 3:40588 (NP-23196) 

Evaluation of the Federal Energy Administration (FEA) Vanpool 
Marketing and Implementation Demonstration Program. Final 
report, 3:40600 (HCP/J60438-01) 

Managing the energy audit: characterization of community energy 
use (Sewells Point Naval Complex, Norfolk, Va, as example), 
3:40583 (NP-23196) 

Minimum Energy Dwelling (MED) workbook: an investigation of 
techniques and materials for energy conscious design, 3:40616 
(SAN-1198-1) 

Services and energy in U.S. economic growth (Projections 1975- 
2000), 3:40518 (ORAU/IEA(M)-77-33) 

Telecommunications and transportation energy demand: 
opportunities and caveats (Substitution of telecc ications 
for travel), 3:40651 

Voluntary Business Energy Conservation Program progress 
report No. 6, 3:40595 (DOE/CS-0018/6) 

ENERGY CONSERVATION/APARTMENT BUILDINGS 

Critical significance of attics and basements in the energy balance 
of Twin Rivers townhouses, 3:40621 

Details of the first-round retrofits at Twin Rivers, 3:40622 

Twin Rivers program on energy conservation in housing: 
highlights and conclusions, 3:40619 

Two-thirds reduction in the space-heat requirement of a Twin 
Rivers townhouse, 3:40620 

ENERGY CONSERVATION/BUILDINGS 
Wind, temperature, and natural ventilation: theoretical 
considerations, 3:40826 
ENERGY CONSERVATION/DECISION MAKING 
Reflections on the energy wars, 3:40646 
ENERGY CONSERVATION/ECONOMIC IMPACT 
Economic and economic policy aspects of optimal utilization of 
non-regenerable energy sources, 3:40529 
ENERGY CONSERVATION/ECONOMICS 
Role of an energy management firm, 3:40767 (LBL-5236) 
ENERGY CONSERVATION/EDUCATION 

Energy Advisory Service for Texas, 3:40937 (LBL-5236) 

Nature of extended learning programs, 3:40936 (LBL-5236) 

Upgrading energy information: preliminary guidelines for 
Michigan, 3:40938 (LBL-5236) 

We can solve the energy crisis: the transfer of energy conservation 
technology, 3:40605 (LBL-5236) 

ENERGY CONSERVATION/ENERGY MANAGEMENT 

Proceedings of the FEA-PCA seminar on energy management in 
the cement industry (20 papers), 3:40597 (FEA/D-76/091) 

ENERGY CONSERVATION/ENERGY POLICY 

Political perspectives of energy conservation, 3:40626 

ENERGY CONSERVATION/EVALUATION 

Limits to energy conservation in chemical processes (Deriving a 

value in dollars/megajoule saved), 3:40614 (ORAU/IEA-78- 


6(M)) 
ENERGY CONSERVATION/FEASIBILITY STUDIES 
Political perspectives of energy conservation, 3:40626 
ENERGY CONSERVATION/FINANCIAL INCENTIVES 
EC proposals for Council regulations: on granting financial 
assistance for energy conservation demonstration projects; on 
granting a financial support for projects concerning alternative 
energy sources, 3:40768 
Energy conservation techniques as innovations, and their 
diffusion, 3:40624 
ENERGY CONSERVATION/FUEL ECONOMY 
Convincing the public to buy the more fuel-efficient cars: an 
urgent national need, 3:40594 (CED-77-107) 
ENERGY CONSERVATION/GOVERNMENT POLICIES 
Integrating policy analysis. Northwest Energy Policy Project 
Study Module VII. Final report, 3:40663 (NP-23219) 
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ENERGY CONSERVATION/IMPLEMENTATION 

Annual report to the President and the Congress on the State 
Energy Conservation Program, 3:40596 (DOE/CS-0019/1) 

Better planning needed to deal with shifting regional energy 
demand, 3:40632 (EMD-78-35) 

Energy planning: the community must take charge; integrated 
alternative energy systems; master planning for communities, 
3:40582 (NP-23196) 

From anarchy to order in community design: some glimpses of 
energy-efficient community design, 3:40585 (NP-23196) 

Remarks of Governor Thomas P. Salmon. Alternative sources and 
energy conservation, 3:40628 

Silent gluttons: energy conservation in buildings. General 
principles and possible results, 3:40612 (NP-23196) 

Tennessee Valley Authority annual report, 1977, 3:40689 (NP- 
23232) 

What U.S. can learn from Sweden about conservation and vice 
versa (Interview), 3:40618 

ENERGY CONSERVATION/INDUSTRIAL PLANTS 

Corporate energy problems and priorities (Kaiser Aluminum and 
Chemical Corp.), 3:40609 (NP-23196) 

Corporate problems and priorities: industrial energy conservation 
(Fiber Industries, Inc.), 3:40610 (NP-23196) 

ENERGY CONSERVATION/INDUSTRY 

Corporate problems and priorities: energy conservation in General 

Electric's Major Appliance Business Group, 3:40608 (NP-23196) 
ENERGY CONSERVATION/INFORMATION CENTERS 

How to operate an energy advisory service. Volume I. Report and 
recommendations. Final report (Energy conservation and 
technical assistance for business, commercial, and residential 
sectors), 3:40502 (COO-2977-12(Vol.1)) 

How to operate an energy advisory service. Volume II. NYIT 
Energy Information Center and referral service resource 
material. Final report (Energy conservation and technical 
assistance for business, commercial, and residential sectors), 
3:40503 (COO-2977-12(Vol.2)) 

How to operate an energy advisory service. Volume III. New 
York Tech energy hot line resource material. Final report 
(Energy conservation and technical assistance for business, 
commercial, and residential sectors), 3:40504 (COO-2977- 
12(Vol.3)) 

ENERGY CONSERVATION/LEGISLATION 

Business of saving energy, 3:40602 (LBL-5236) 

Impact of energy conservation on the building and construction 
trades, 3:40764 (LBL-5236) 

Role of an energy management firm, 3:40767 (LBL-5236) 

ENERGY CONSERVATION/MANAGEMENT 

Upgrading energy information: preliminary guidelines for 

Michigan, 3:40938 (LBL-5236) 
ENERGY CONSERVATION/MEETINGS 

Aluminum industry energy conservation workshop papers, 
3:40859 

Concepts instead of prescriptions. Energy conservation should not 
be left to chance, 3:40769 

Proceedings of 1976 summer workshop on an Energy Extension 
Service, 3:40761 (LBL-5236) 

ENERGY CONSERVATION/PETROCHEMICAL PLANTS 

Corporate problems and priorities: petrochemicals and 
conservation (Celanese Chemical Co.), 3:40611 (NP-23196) 

ENERGY CONSERVATION/PLANNING 

California Energy Commission's plan for energy conservation, 
3:40603 (LBL-5236) 

Energy Advisory Service for Texas, 3:40937 (LBL-5236) 

Energy extension for California: context and potential impact, 
3:40762 (LBL-5236) 

Perceptions about the relation between energy and the gross 
national product, 3:40606 (LBL-5236) 

Rational use and conservation of energy in the European 
Community, 3:40627 

ENERGY CONSERVATION/PUBLIC OPINION 

Behavioral approaches to residential energy conservation, 3:40623 

Energy conservation techniques as innovations, and their 
diffusion, 3:40624 

Shaping consumer attitudes: the overlooked ingredient, 3:40613 
(NP-23196) 

ENERGY CONSERVATION/PUBLIC RELATIONS 

Marketing Energy Conservation, 3:40775 (LBL-5236) 

Pacific Gas and Electric Company’s residential conservation 
programs, 3:40817 (LBL-5236) 

Role of an energy management firm, 3:40767 (LBL-5236) 

Southern California Gas Company’s voluntary load reduction 
plan, 3:40774 (LBL-5236) 

Understanding energy conservation, 3:40763 (LBL-5236) 

ENERGY CONSERVATION/REGULATIONS 

Ordinance concerning energy-saving thermal insulation in 

buildings, dated 11 Aug 1977, 3:40792 
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ENERGY CONSERVATION/RESEARCH PROGRAMS 

Advanced heat engine development plan for conservation, 3:40758 
(CONF-7701 10-) 

CONRT view of the ceramics technology (ERDA’'s Division of 
Conservation Research and Technology (CONRT)), 3:40759 
(CONF-7701 10-) 

Energy conservation research: objectives vs. directions, 3:40604 
(LBL-5236) 

Energy Conservation Section (Oak Ridge National Lab.; activities 
and research summary), 3:40615 (ORNL-5364) 

Energy efficiency engineering and CONRT (Keynote Address: 
ERDA'’'s Division of Conservation Research and Technology 
(CONRT) under the Office of Conservation), 3:40757 (CONF- 
770110-) 

Energy use and conservation program, 3:40777 (LBL-5982) 

Overview of ERDA's Conservation Program, 3:40760 (LBL-5236) 

Sweden's Energy Conservation Program, 3:40766 (LBL-5236) 

ENERGY CONSERVATION/SOCIAL IMPACT 

Economic and economic policy aspects of optimal utilization of 

non-regenerable energy sources, 3:40529 
ENERGY CONSERVATION/SOCIO-ECONOMIC FACTORS 

Business of saving energy, 3:40602 (LBL-5236) 

Energy-employment question, 3:40607 (LBL-5236) 

Energy extension for California: context and potential impact, 
3:40762 (LBL-5236) 

Impact of solar and conservation technologies upon labor demand, 
3:40536 

Impact of energy conservation on the building and construction 
trades, 3:40764 (LBL-5236) 

Understanding energy conservation, 3:40763 (LBL-5236) 

ENERGY CONSERVATION/STATE GOVERNMENT 

Annual report to the President and the Congress on the State 

Energy Conservation Program, 3:40596 (DOE/CS-0019/1) 
ENERGY CONSERVATION/TECHNOLOGY ASSESSMENT 

Evaluating alternative energy technologies in agriculture, 3:40860 
(PB-273895) 

ENERGY CONSERVATION/TECHNOLOGY TRANSFER 

How to operate an energy advisory service. Volume I. Report and 
recommendations. Final report (Energy conservation and 
technical assistance for business, commercial, and residential 
sectors), 3:40502 (COO-2977-12(Vol.1)) 

How to operate an energy advisory service. Volume II. NYIT 
Energy Information Center and referral service resource 
material. Final report (Energy conservation and technical 
assistance for business, commercial, and residential sectors), 
3:40503 (COO-2977-12(Vol.2)) 

How to operate an energy advisory service. Volume III. New 
York Tech energy hot line resource material. Final report 
(Energy conservation and technical assistance for business, 
commercial, and residential sectors), 3:40504 (COO-2977- 
12(Vol.3)) 

ENERGY CONSERVATION/TECHNOLOGY UTILIZATION 

Energy conservation techniques as innovations, and their 
diffusion, 3:40624 

Role of an energy management firm, 3:40767 (LBL-5236) 

ENERGY CONSUMPTION 
Perspectives for world energy production (Review), 3:40654 
ENERGY CONSUMPTION/APARTMENT BUILDINGS 

Movers and stayers: the resident's contribution to variation across 

houses in energy consumption for space heating, 3:40719 
ENERGY CONSUMPTION/APPLIANCES 

Appliance efficiencies (Buildings Energy Use Data Book; by 

ORNL), 3:40712 (ORNL-5363) 
ENERGY CONSUMPTION/CLIMATES 

Buildings structure and climatological data (Buildings Energy Use 
Data Book; by ORNL), 3:40714 (ORNL-5363) 

ENERGY CONSUMPTION/COMMERCIAL BUILDINGS 

Introduction (Buildings Energy Use Data Book; by ORNL), 
3:40710 (ORNL-5363) 

ENERGY CONSUMPTION/DATA ANALYSIS 

National economic determinants, 3:40519 (ORNL-5363) 

ENERGY CONSUMPTION/DATA COMPILATION 

Buildings energy use data book: edition 1 (8 chapters plus 
glossary, user's guide, indexes, and bibliography), 3:40709 
(ORNL-5363) 

Review of selected energy studies, 3:40716 (ORNL-5363) 

ENERGY CONSUMPTION/ENVIRONMENTAL IMPACTS 

Regional and Urban Studies Section (Oak Ridge National Lab.; 

activities and research summary), 3:40520 (ORNL-5364) 
ENERGY CONSUMPTION/FORECASTING 

Conventional energy demand projection for New England, 
3:40635 (M-75-202) 

World energy policy (Design for balance of supplies and 
consumption), 3:40657 (CONF-770155-) 

ENERGY CONSUMPTION/GROSS NATIONAL PRODUCT 

National economic determinants, 3:40519 (ORNL-5363) 


ENERGY MANAGEMENT/IMPLEMENTATION 


ENERGY CONSUMPTION/MONITORING 

Instrumentation for monitoring energy usage in buildings at Twin 

Rivers, 3:40718 
ENERGY CONSUMPTION/OPTIMIZATION 

Energy optimization in industrial processes. II. Discount rate, 

inflation, and increasing cost of energy, 3:40625 
ENERGY CONSUMPTION/POPULATION DYNAMICS 
Demographic trends and indicators (Buildings Energy Use Data 
Book; by ORNL), 3:40713 (ORNL-5363) 
ENERGY CONSUMPTION/PUBLIC OPINION 
Behavioral approaches to residential energy conservation, 3:40623 
ENERGY CONSUMPTION/RESIDENTIAL BUILDINGS 

Buildings structure and climatological data (Buildings Energy Use 
Data Book; by ORNL), 3:40714 (ORNL-5363) 

Introduction (Buildings Energy Use Data Book; by ORNL), 
3:40710 (ORNL-5363) 

ENERGY CONSUMPTION/REVIEWS 
Review of selected energy studies, 3:40716 (ORNL-5363) 
ENERGY CONSUMPTION/SOCIO-ECONOMIC FACTORS 

Efficient energy use and well being: international comparisons, 
3:40765 (LBL-5236) 

Regional and Urban Studies Section (Oak Ridge National Lab.; 
activities and research summary), 3:40520 (ORNL-5364) 

ENERGY CONVERSION/ECONOMICS 
Potential and possibilities of technical utilization of renewable 
energy sources, 3:40555 
ENERGY CONVERSION/ENVIRONMENTAL IMPACTS 
Perspectives for world energy production (Review), 3:40654 
ENERGY DEMAND/FORECASTING 

Changing energy outlook, 3:40630 (CONF-770136-) 

Commercial demand for energy: a disaggregated approach (Model 
validation for 1970-1975; forecasting to 2000), 3:40639 (ORNL/ 
CON-15) 

Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Summary volume, 
3:40637 (NP-23074) 

What is the energy problem, 3:40649 

ENERGY DEMAND/REGIONAL ANALYSIS 

Better planning needed to deal with shifting regional energy 
demand, 3:40632 (EMD-78-35) 

ENERGY DEMAND/RESEARCH PROGRAMS 

Regional and Urban Studies Section (Oak Ridge National Lab.; 
activities and research summary), 3:40520 (ORNL-5364) 

ENERGY DEMAND/VARIATIONS 
Better planning needed to deal with shifting regional energy 
demand, 3:40632 (EMD-78-35) 
ENERGY EXCHANGE 
See ENERGY TRANSFER 
ENERGY FACILITIES/DATA COMPILATION 

Projects to expand fuel sources in Eastern States: an update of 
Information Circular 8725. Survey of planned or proposed coal 
mines, coal and noncoal conversion plants, electric generating 
plants, oil refineries, uranium enrichment facilities, and related 
infrastructure, in states East of the Mississippi River (as of July 
1977) (149 tables), 3:40549 (BM-IC-8765) 

ENERGY FACILITIES/ENVIRONMENTAL IMPACT 

STATEMENTS 

Environmental Impact Section (Oak Ridge National Lab.; 
activities and research summary), 3:40540 (ORNL-5364) 

ENERGY FACILITIES/GOVERNMENT POLICIES 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear powerplants off 
the coast of New Jersey and Delaware. Volume I. Working 
papers | thru 3, 3:40521 (PB-274033) 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear power plants off 
the coast of New Jersey and Delaware. Volume II. Parts 1 and 
2. Working papers 4 thru 10, 3:40522 (PB-274034) 

ENERGY FACILITIES/SITE SELF.CTION 

Preliminary survey of some major factors bearing on the feasibility 
of energy centers in Michigan. Executive summary. Draft for 
review, 3:40680 (FEA/G-77/084) 

ENERGY MANAGEMENT 

Role of an energy management firm, 3:40767 (LBL-5236) 

Tenable role of local government in Integrated Community 
Energy Systems planning, 3:40589 (NP-23196) 

ENERGY MANAGEMENT/DECISION MAKING 

Politics of energy planning, 3:40662 (NP-23196) 

ENERGY MANAGEMENT/GOVERNMENT POLICIES 

Politics of energy planning, 3:40662 (NP-23196) 

ENERGY MANAGEMENT/IMPLEMENTATION 

From anarchy to order in community design: some glimpses of 
energy-efficient community design, 3:40585 (NP-23196) 

Proceedings of the FEA-PCA seminar on energy management in 
the cement industry (20 papers), 3:40597 (FEA/D-76/091) 
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ENERGY MANAGEMENT/INDUSTRY 

Proceedings of the FEA-PCA seminar on energy management in 

the cement industry (20 papers), 3:40597 (FEA/D-76/091) 
ENERGY MANAGEMENT/INFORMATION CENTERS 

How to operate an energy advisory service. Volume I. Report and 
recommendations. Final report (Energy conservation and 
technical assistance for business, commercial, and residential 
sectors), 3:40502 (COO-2977-12(Vol.1)) 

How to operate an energy advisory service. Volume II. NYIT 
Energy Information Center and referral service resource 
material. Final report (Energy conservation and technical 
assistance for business, commercial, and residential sectors), 
3:40503 (COO-2977-12(Vol.2)) 

How to operate an energy advisory service. Volume III. New 
York Tech energy hot line resource material. Final report 
(Energy conservation and technical assistance for business, 
commercial, and residential sectors), 3:40504 (COO-2977- 
12(Vol.3)) 

ENERGY MANAGEMENT/PERSONNEL 

Private energy management consultants in California: a review of 
current activities and analysis of CERCDC policy options, 
3:40512 (NP-22848) 

ENERGY MANAGEMENT/PLANNING 

Health and environmental considerations: supporting the case for 
an integrated community alternative energy system, 3:40538 
(NP-23196) 

ENERGY MANAGEMENT/TECHNOLOGY TRANSFER 

How to operate an energy advisory service. Volume I. Report and 
recommendations. Final report (Energy conservation and 
technical assistance for business, commercial, and residential 
sectors), 3:40502 (COO-2977-12(Vol.1)) 

How to operate an energy advisory service. Volume II. NYIT 
Energy Information Center and referral service resource 
material. Final report (Energy conservation and technical 
assistance for business, commercial, and residential sectors), 
3:40503 (COO-2977-12(Vol.2)) 

How to operate an energy advisory service. Volume III. New 
York Tech energy hot line resource material. Final report 
(Energy conservation and technical assistance for business, 
commercial, and residential sectors), 3:40504 (COO-2977- 
12(Vol.3)) 

ENERGY MODELS 

Commercial demand for energy: a disaggregated approach (Model 

CONS) for 1970-1975; forecasting to 2000), 3:40639 (ORNL/ 
-1 

Critical significance of attics and basements in the energy balance 
of Twin Rivers townhouses (Three-zone model for heat-load 
calculations), 3:40621 

Energy systems and statistics, October-December 1977 
(Assessment activities of Group Q-12), 3:40510 (LA-7240-PR) 

Limits to energy conservation in chemical processes (Deriving a 
soap in dollars/megajoule saved), 3:40614 (ORAU/IEA-78- 

Linear programming model for county-level electric facility siting, 
3:40676 (BNL-23388) 

Modeling residential demand for natural gas as a function of the 
coldness of the month, 3:40644 

Strategies for OPEC's pricing decisions (Using model of world 
energy market), 3:40673 

Summary description of SEAM: the social and economic 
assessment model, 3:40514 (ANL/IAPE/TM-78-9) 

ENERGY PARKS/ECONOMIC IMPACT 

Preliminary survey of some major factors bearing on the feasibility 
of energy centers in Michigan. Executive summary. Draft for 
review, 3:40680 (FEA/G-77/084) 

ENERGY PARKS/ENVIRONMENTAL IMPACTS 

Preliminary survey of some major factors bearing on the feasibility 
of energy centers in Michigan. Executive summary. Draft for 
review, 3:40680 (FEA/G-77/084) 

ENERGY PARKS/FEASIBILITY STUDIES 

Preliminary design and economic feasibility for manufacturing and 
distributing anthracite based producer gas in Humboldt 
Industrial Park. Final report, 3:40590 (PB-273683) 

ENERGY PARKS/SOCIAL IMPACT 

Preliminary survey of some major factors bearing on the feasibility 
of energy centers in Michigan. Executive summary. Draft for 
review, 3:40680 (FEA/G-77/084) 

ENERGY POLICY 
See also NATIONAL ENERGY PLAN 

Alternative energy sources. An analysis of their role in energy 
policy (UK), 3:40112 

Appraisa! of energy analysis. Final report (As complement to 
economic analysis for decision making), 3:40509 (EPRI-EA-504) 

Buildings energy use data book: edition 1 (8 chapters plus 
glossary, user’s guide, indexes, and bibliography), 3:40709 

(ORNL-5363) 
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Effects of crude oil price controls, entitlements, and taxes on 
refined-product prices and energy independence, 3:40671 

Energy: the future constraint, 3:40647 

Energy conservation research: objectives vs. directions, 3:40604 
(LBL-5236) 

Fallacies of a national energy program: an overview of our energy 
situation, 3:40661 (NP-23196) 

How to operate an energy advisory service. Volume I. Report and 
recommendations. Final report (Energy conservation and 
technical assistance for business, commercial, and residential 
sectors), 3:40502 (COO-2977-12(Vol.1)) 

How to operate an energy advisory service. Volume II. NYIT 
Energy Information Center and referral service resource 
material. Final report (Energy conservation and technical 
assistance for business, commercial, and residential sectors), 
3:40503 (COO-2977-12(Vol.2)) 

How to operate an energy advisory service. Volume III. New 
York Tech energy hot line resource material. Final report 
(Energy conservation and technical assistance for business, 
commercial, and residential sectors), 3:40504 (COO-2977- 
12(Vol.3)) 

Implications of environmental regulations for energy production 
and consumption. Volume VI, 3:41542 

Integrated Community Energy Systems planning: state-of-the-art 
report, 3:40581 (NP-23196) 

Integrating policy analysis. Northwest Energy Policy Project 
Study Module VII. Final report, 3:40663 (NP-23219) 

ENERGY POLICY/GLOBAL ASPECTS 

Energy options and strategies for Western Europe, 3:40643 

World energy policy (Design for balance of supplies and 
consumption), 3:40657 (CONF-770155-) 

ENERGY POLICY/SOCIO-ECONOMIC FACTORS 

Perceptions about the relation between energy and the gross 
national product, 3:40606 (LBL-5236) 

ENERGY POLICY AND CONSERVATION ACT/ 

IMPLEMENTATION 

Annual report to the President and the Congress on the State 
Energy Conservation Program, 3:40596 (DOE/CS-0019/1) 

ENERGY SHORTAGES/FORECASTING 

Need for power study: an assessment of the adequacy of future 

electric generating capacity, 3:40685 (MTR-7549) 
ENERGY SOURCE DEVELOPMENT 

Solar, geothermal, hydrogen, and hydraulic power, 3:40705 

— Valley Authority annual report, 1977, 3:40689 (NP- 
23232) 

ENERGY SOURCE DEVELOPMENT/ 

COMMERCIALIZATION 

Energy related invention evaluation program, 3:40568 

ENERGY SOURCE DEVELOPMENT/DECISION MAKING 

Demonstration — as a procedure for accelerating the 
application of new technology (Charpie Task Force report). 
Volume I, 3:40565 (DOE/RA-0003/1) 

Demonstration Frew as a procedure for accelerating the 
application of new dy nyt —— Task Force report). 
Volume II, 3:40566 (DOE/RA-000 

ENERGY SOURCE DEVELOPMENT, SCONOMIC IMPACT 

Energy: the future constraint, 3:40647 

Energy analysis program (Conducted by Lawrence Berkeley 
Lab), 3:40511 (LBL- 5982) 

Energy impact assistance: report to the President, 3:40515 (DOE/ 
IR-0009) 


Policy implications of locating energy development facilities in the 
Rocky Mountain region, 3:40534 

Summary description of SEAM: the social and economic 
assessment model, 3:40514 (ANL/IAPE/TM-78-9) 

The potential impact of coal-energy development on agriculture 
land resources in Wyoming's Powder River Basin. Completion 
report, 3:41509 (PB-27307) 

ENERGY SOURCE DEVELOPMENT/ENERGY ANALYSIS 

Energy analysis program (Conducted by Lawrence Berkeley 
Lab), 3:40511 (LBL-5982) 

a SOURCE DEVELOPMENT/ENVIRONMENTAL 


etna ll 7 Stns R and D Program, 3:38820 
(EPA-600/7-77-007 


) 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

IMPACTS 

Energy analysis program (Conducted by Lawrence Berkeley 
Lab), 3:40511 (LBL-5982) 

Energy/environment management: application of decision 
analysis, 3:40633 (IIASA-RR-76-14) 

Energy impact assistance: report to the President, 3:40515 (DOE/ 
TR-0009) 


Geology of alternate energy resources in the South-Central United 
States, 3:38841 
Perspectives for world energy production (Review), 3:40654 
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ENERGY SOURCE DEVELOPMENT/FEDERAL 
ASSISTANCE PROGRAMS 
Analysis of Federal incentives used to stimulate energy 
production: an executive summary, 3:40640 (PNL-2410) 
ENERGY SOURCE DEVELOPMENT/FINANCIAL 
INCENTIVES 


EC proposals for Council regulations: on granting financial 
assistance for energy conservation demonstration projects; on 
granting a financial support for projects concerning alternative 
energy sources, 3:40768 

ENERGY SOURCE DEVELOPMENT/MANAGEMENT 

Energy/environment management: application of decision 
analysis, 3:40633 (IIASA-RR-76-14) 

ENERGY SOURCE DEVELOPMENT/MATHEMATICAL 

MODELS 

A linear programming model for assessing the regional impacts of 
energy development on water resources. Project completion 
report, 3:39985 (PB-273022) 

ENERGY SOURCE DEVELOPMENT/SOCIAL IMPACT 

Energy: the future constraint, 3:40647 

Energy analysis program (Conducted by Lawrence Berkeley 
Lab), 3:40511 (LBL-5982) 

Energy impact assistance: report to the President, 3:40515 (DOE/ 
TR-0009) 

Federal-assistance programs and energy-development-impacted 
municipalities, 3:40516 (FEA/D-77/039) 

Summary description of SEAM: the social and economic 
assessment model, 3:40514 (ANL/IAPE/TM-78-9) 

The potential impact of coal-energy development on agriculture 
land resources in Wyoming's Powder River Basin. Completion 
report, 3:41509 (PB-27307) 

ENERGY SOURCE DEVELOPMENT/WATER 

REQUIREMENTS 

Energy analysis program (Conducted by Lawrence Berkeley 
Lab), 3:40511 (LBL-5982) 

ENERGY SOURCES 

See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
TIDAL POWER 
WASTE HEAT 
WAVE POWER 
WIND POWER 

Alternative energy sources. An analysis of their role in energy 
policy (UK), 3:40112 

Energy and the oneness of the world (Energy, economics, and 
environment inseparable), 3:40653 

ENERGY SOURCES/ALLOCATIONS 

Appraisal of energy analysis. Final report (As complement to 

economic analysis for decision making), 3:40509 (EPRI-EA-504) 
ENERGY SOURCES/CONSUMPTION RATES 

Appliances: an inventory by energy source (Buildings Energy Use 

Data Book; by ORNL), 3:40711 (ORNL-5363) 
ENERGY SOURCES/DATA COMPILATION 

Projects to expand fuel sources in Eastern States: an update of 
Information Circular 8725. Survey of planned or proposed coal 
mines, coal and noncoal conversion plants, electric generating 
plants, oil refineries, uranium enrichment facilities, and related 
infrastructure, in states East of the Mississippi River (as of July 
1977), 3:40549 (BM-IC-8765) 

ENERGY SOURCES/ECONOMIC POLICY 

Economic and economic policy aspects of optimal utilization of 

non-regenerable energy sources, 3:40529 
ENERGY SOURCES/ENERGY CONVERSION 

Potential and possibilities of technical utilization of renewable 

energy sources, 3:40555 
ENERGY SOURCES/FORECASTING 

Environment and energy production after the year 2000 ("All- 
nuclear” solution using breeder reactors and hydrogen; 
meteorological problems), 3:40655 

ENERGY SOURCES/GLOBAL ASPECTS 

Information of the Parliament on investigations concerning the 
world energy reserves and the world energy markets. Answer 
by the Federal government, 3:40650 

Power resources for the future, 3:40677 (CONF-770155-) 

ENERGY SOURCES/INTERNATIONAL COOPERATION 
Energy interdependence: today and tomorrow (Interaction among 
nations will be required), 3:40638 (ORAU/IEA-78-3(O)) 
ENERGY SOURCES/INVENTORIES 
Buildings energ sy use data book: edition 1 (8 chapters plus 
ossary, user's guide, indexes, and bibliography), 3:40709 
ORNL-5363) 
ENERGY SOURCES/REVIEWS 

Fallacies of a national energy program: an overview of our energy 
situation, 3:40661 (NP-23196) 

What is the energy problem, 3:40649 


ENERGY TRANSFER 


ENERGY SOURCES/RISK ASSESSMENT 
Is solar power more dangerous than nuclear (Risk accounting of 4 
conventional and 6 nonconventional sources), 3:40541 
ENERGY SOURCES/SUPPLY AND DEMAND 
Looking at the energy picture, 3:40648 
ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
FLYWHEEL ENERGY STORAGE 
HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
OFF-PEAK ENERGY STORAGE 
Rock mechanics research on rock caverns for energy storage, 
3:39160 
ENERGY STORAGE/RESEARCH PROGRAMS 
Overview of ERDA's Conservation Program, 3:40760 (LBL-5236) 
ENERGY STORAGE SYSTEMS/DESIGN 
Electrical power generation and storage system (Patent), 3:40066 
Storage of electrical energy using supercritical liquid air, 3:40488 
ENERGY STORAGE SYSTEMS/ECONOMICS 
Storage of electrical energy using supercritical liquid air, 3:40488 
ENERGY STORAGE SYSTEMS/EFFICIENCY 
Simulation model for wind energy storage systems. Volume III. 
Program descriptions (SIMWEST CODE), 3:39977 (CONS- 
0385-3) 
Simulation model for wind energy storage systems. Volume I. 
Technical report (SIMWEST code), 3:39975 (CONS-0385-1) 
Simulation model for wind energy storage systems. Volume II. 
Operation manual (SIMWEST code), 3:39976 (CONS-0385-2) 
ENERGY STORAGE SYSTEMS/ENVIRONMENTAL 
IMPACTS 
Environmental Development Plan (EDP). Energy storage 
systems, FY 1977, 3:41544 (DOE/EDP-0015) 
ENERGY STORAGE SYSTEMS/FEASIBILITY STUDIES 
Simulation model for wind energy storage systems. Volume III. 
Program descriptions (SIMWEST CODEB), 3:39977 (CONS- 
0385-3) 
Simulation model for wind energy storage systems. Volume I. 
Technical report (SIMWEST code), 3:39975 (CONS-0385-1) 
Simulation model for wind energy storage systems. Volume II. 
Operation manual (SIMWEST code), 3:39976 (CONS-0385-2) 
ENERGY STORAGE SYSTEMS/SOCIAL IMPACT 
Environmental Development Plan (EDP). Energy storage 
systems, FY 1977, 3:41544 (DOE/EDP-0015) 
ENERGY STORAGE SYSTEMS/TECHNOLOGY 
ASSESSMENT 
Energy storage. Answer of the Federal government to a question 
by members of the Bundestag. Printed matter 8/772, 3:40483 
ENERGY SUBSTITUTION EQUIVALENT/CALCULATION 
METHODS 
Evaluation of energy substitution equivalent, 3:39392 
ENERGY SUPPLIES 
Energy and the oneness of the world (Energy, economics, and 
environment inseparable), 3:40653 
Future energy production systems. Heat and mass transfer 
processes. Volume I (Book containing 33 papers), 3:40652 
Perspectives for world energy production (Review), 3:40654 
ENERGY SUPPLIES/CHARGES 
Fuel consumption and prices, 3:40715 (ORNL-5363) 
ENERGY SUPPLIES/DEMAND FACTORS 
National energy plan: oil and gas supply, 3:40631 (DOE/PE-0003) 
ENERGY SUPPLIES/ENERGY POLICY 
Energy: the future constraint, 3:40647 
ENERGY SUPPLIES/FORECASTING 
Energy supplies: a look ahead, 3:40645 
World energy policy (Design for balance of supplies and 
consumption), 3:40657 (CONF-770155-) 
ENERGY SUPPLIES/GLOBAL ASPECTS 
Information of the Parliament on investigations concerning the 
world energy reserves and the world energy markets. Answer 
by the Federal government, 3:40650 
ENERGY SUPPLIES/INTERNATIONAL COOPERATION 
Energy interdependence: today and tomorrow (Interaction among 
nations will be required), 3:40638 (ORAU/IEA-78-3(O)) 
ENERGY SUPPLIES/LIFE-CYCLE COST 
Applying life-cycle budgeting to energy problems: life-cycle cost 
analysis of energy options, 3:40517 (NP-23196) 
ENERGY SUPPLIES/NATIONAL ENERGY PLAN 
Secretary of Energy looks at the National Energy Plan, 3:40665 
ENERGY SUPPLIES/PLANNING 
Our vote for energy, 3:40656 
ENERGY SUPPLIES/RESEARCH PROGRAMS 
Regional and Urban Studies Section (Oak Ridge National Lab.; 
activities and research summary), 3:40520 (ORNL-5364) 
ENERGY TRANSFER 
Isolation of ionospheres from ion transport systems and their role 
in energy transduction, 3:41574 





ENERGY TRANSPORT 


ENERGY TRANSPORT 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
ENERGY TRANSPORT/RISK ASSESSMENT 
Risks in transporting materials for various energy industries, 
3:39299 
ENGINEERED SAFETY SYSTEMS 
See also CONTAINMENT SYSTEMS 


ECCS 
ENGINEERED SAFETY SYSTEMS/ELECTRICAL 
EQUIPMENT 
Staff report on the environmental qualification of safety-related 
electrical equipment, 3:40245 (NUREG-0413) 
ENGINEERED SAFETY SYSTEMS/PERFORMANCE 
Effect of engineered safety features on the risk of hypothetical 
LMFBR accidents, 3:40456 
ENGINEERED SAFETY SYSTEMS/PERFORMANCE 
TESTING 


Advanced safety analysis thirteenth quarterly report, September- 
November 1977 (LMFBR), 3:40408 (GEFR-14038-13) 
ENGINEERED SAFETY SYSTEMS/RELIABILITY 
Advanced safety analysis thirteenth quarterly report, September- 
November 1977 (LMFBR), 3:40408 (GEFR-14038-13) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY/DEMONSTRATION PROGRAMS 
Quarterly technical progress report, January-March 1978, 3:39033 
(BERC/QPR-78/1) 
ENHANCED RECOVER Y/ENVIRONMENTAL IMPACTS 
Environmental Development Plan (EDP). Enhanced gas 
recovery, FY 1977, 3:39152 (DOE/EDP-23) 
ENHANCED RECOVERY/RESEARCH PROGRAMS 
Fossil Energy Research and Development Program of the U.S. 
Department of Energy, FY 1979, 3:38728 (DOE/ET-0013(78)) 
ENRICHED URANIUM/MIXING 
Optimal set of selected uranium enrichments that minimizes 
blending consequences, 3:39278 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENVIRONMENT 
See also BIOSPHERE 
Energy and the oneness of the world (Energy, economics, and 
environment inseparable), 3:40653 
Environment and energy production after the year 2000 ("All- 
nuclear” solution using breeder reactors and hydrogen; 
meteorological problems), 3:40655 
ENVIRONMENT/GOVERNMENT POLICIES 
Environmental quality management: an application to the Lower 
Delaware Valley (Book), 3:40547 
False prophets of pollution. How fake ecologists sidetrack 
America’s progress (Book), 3:40548 
ENVIRONMENT/POLLUTION 
Energy, environment, and health: what can we learn from the 
nuclear experience, 3:40542 
ENVIRONMENT/POLLUTION REGULATIONS 
Implications of environmental regulations for energy production 
and consumption. Volume VI, 3:41542 
ENVIRONMENT/SAMPLING 
Evaluation of the national environmental specimen bank survey, 
3:41431 (PB-273823) 
ENVIRONMENTAL EFFECTS/LEGAL ASPECTS 
Term ‘environmentally damaging effects’ in the sense of the 
Federal Act on the Protection against Nuisances, 3:41492 
ENVIRONMENTAL IMPACT STATEMENTS/ 
RECOMMENDATIONS 
Guidelines to the preparation of environmental reports for 
geothermal development projects, 3:39902 (ERHQ-0001) 
ENVIRONMENTAL IMPACT STATEMENTS/RESEARCH 
PROGRAMS 
Environmental Impact Section (Oak Ridge National Lab.; 
activities and research summary), 3:40540 (ORNL-5364) 
ENVIRONMENTAL IMPACTS/LEGAL ASPECTS 
Environmental compatibility examination in nuclear licensing, 
3:40255 
ENVIRONMENTAL IMPACTS/MANAGEMENT 
Energy/environment management: application of decision 
analysis, 3:40633 (IIASA-RR-76-14) 
ENVIRONMENTAL IMPACTS/REGULATIONS 
Guidelines to the preparation of environmental reports for 
geothermal development projects, 3:39902 (ERHQ-0001) 
ENVIRONMENTAL IMPACTS/SIMULATION 
Energy/environment management: application of decision 
analysis, 3:4J633 (IIASA-RR-76-14) 
ENVIRONMENTAL MATERIALS/CHEMICAL ANALYSIS 
Trace organic analysis using second-derivative uv-absorption 
spectroscopy, 3:41195 (CONF-780434-2) 
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ENVIRONMENTAL MATERIALS/SAMPLING 

Evaluation of the national environmental specimen bank survey, 
3:41431 (PB-273823) 

RONMENTAL POLICY/SOCIAL IMPACT 

Environmentalists and developers: can they agree on anything 
(Suggested areas of improvement), 3:40546 

ENVIRONMENTAL TRANSPORT 
See also ENVIRONMENT 
ENVIRONMENTAL TRANSPORT/MATHEMATICAL 

MODELS 

Application of the box model theory to the geophysical transport 
of PuO2: geochemistry of Pu(NOs).s, 3:41500 

Aquatic food chain transport of radionuclides, 3:41531 (CONF- 
770901-) 

Atmospheric and Geophysical Sciences Division, Physics 
Department program report, FY 1977 (Mathematical models for 
environmental transport of chemical and radioactive effluents), 
3:41458 (UCRL-51444-77) 

Hydrologic transport of radionuclides, 3:41518 (CONF-770901-) 

LASL models for environmental transport of radionuclides in 
forests (Plutonium cycling), 3:41505 (LA-UR-78-1097) 

ENZYMATIC HYDROLYSIS/ECONOMICS 

Preliminary economic evaluation of a process for the production 
of fuel grade ethanol by enzymatic hydrolysis of an agricultural 
waste, 3:39664 (HCP/T3891-1) 

ENZYMATIC HYDROLYSIS/MATHEMATICAL MODELS 

Theoretical model for enzymatic hydrolysis of cellulose, 3:41623 

ENZYME INHIBITORS/BIOCHEMICAL REACTION 

KINETICS 

Diazomethy] ketone substrate derivatives as active-site-directed 
inhibitors of thiol proteases. Papain, 3:41564 

ENZYMES 


See also ALKALINE PHOSPHATASE 
ATP-ASE 
CATALASE 
DECARBOXYLASE 
HYDROLASES 
ISOENZYMES 
LYASES 
NUCLEASES 
PAPAIN 
PEPTIDE HYDROLASES 
POL YMERASES 
TRANSFERASES 
ENZYMES/BIOCHEMICAL REACTION KINETICS 
Isolation of ionospheres from ion transport systems and their role 
in energy transduction, 3:41574 
ENZYMES/RADIOSENSITIVITY EFFECTS 
The role of superoxide radicals in the oxygen enhancement of 
radiation damage. Final report 1 Jul 74-29 Jun 77, 3:41648 (AD- 
-046644 


A ) 
ENZYMES/SYNTHESIS 
Mechanism of T5-induced DNA polymerase. I. Replication of 
short primer templates, 3:41629 
Mechanism of T5-induced DNA polymerase. II. Characterization 
of the dead-end complex, 3:41630 
EPCA 
See ENERGY POLICY AND CONSERVATION ACT 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES/TENSILE PROPERTIES 
Stress-rupture data for Kevlar 49/epoxy strands, 3:41158 (UCID- 
17738) 


EPOXY COMPOUNDS 
See EPOXIDES 
EPSTEIN-BARR VIRUS 
See ONCOGENIC VIRUSES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
See also COMPRESSED AIR ENERGY STORAGE 
EQUIPMENT 
DRILLING EQUIPMENT 
EARTHMOVING EQUIPMENT 
FARM EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
HYDRAULIC EQUIPMENT 
MILITARY EQUIPMENT 
EQUIPMENT/ACCOUNTING 
Bar code asset management system, 3:40505 (EGG-1183-1725) 
EQUIPMENT PROTECTION DEVICES 
See also CIRCUIT BREAKERS 
EQUIPMENT PROTECTION DEVICES/TECHNOLOGY 
ASSESSMENT 
High-tension metal-clad switchgear insulated in sf$sub 6$. ten 
years of industrial experiences, 3:40092 
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ERBIUM COMPLEXES/ABSORPTION SPECTRA 
Absorption spectra and excited state relaxation properties of 
lanthanide and actinide halide vapor complexes. I. 
ErCls(AICls)/sub x/, 3:41802 
YTHROBLASTS 


See BONE MARROW CELLS 
ERYTHROCYTES 
Low toxicity method of inhibiting sickling of sickle erythrocytes 
(Patent), 3:41598 
ERYTHROCYTES/FREEZING 
Volume-restricted freezing of living cells and tissues (Survival of 
erythrocytes and Artemia), 3:41637 (ORNL/MIT-265) 
ESCHERICHIA COLI/BACTERIOPHAGES 
Structure of nascent replicative form DNA of coliphage M13, 
3:41624 
ESCHERICHIA COLI/BIOCHEMICAL REACTION KINETICS 
Pyrimidine dimer excision in exonuclease deficient mutants of 
Escherichia coli, 3:41549 (CONF-780226-5) 
ESCHERICHIA COLI/MUTANTS 
Mutations in Escherichia coli altering an apurinic endonuclease, 
endonuclease II, and exonuclease III and their effect on in vivo 
sensitivity to methylmethanesulfonate, 3:41566 
ESCHERICHIA COLI/MUTATIONS 
Mutagenicity of fractionated test material from the synthetic fuel 
technology with bacterial systems, 3:41519 (CONF-780230-1) 
ESCHERICHIA COLI/RADIOSENSITIVITY 
The role of superoxide radicals in the oxygen enhancement of 
radiation damage. Final report 1 Jul 74-29 Jun 77, 3:41648 (AD- 
A-046644) 
ESCHERICHIA COLI/RIBOSOMES 
Translational specificity of Bacillus stearothermophilus ribosomes, 
3:41625 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
NAL 


See ACETALDEHYDE 
ETHANE/COMBUSTION KINETICS 
Mechanism of the combustion of ethane, 3:39396 
ETHANE/PHOTOCHEMISTRY 

Oxidation of chlorinated ethanes, 3:41460 

1,2-ETHANEDIOL 
See GLYCOLS 
ETHANOL/BIOSYNTHESIS 

Chemical process research and development program, 3:38778 
(LBL-5982) 

Preliminary economic evaluation of a process for the production 
of fuel grade ethanol by enzymatic hydrolysis of an agricultural 
waste, 3:39664 (HCP/T3891-1) 

Rotorfermentor. II. Application to ethanol fermentation, 3:39411 

ETHANOL/PERFORMANCE 

Alternative energies for transportation at the end of the mineral- 
oil aera. Pt. 1. Good short- and medium-term chances for 
methanol and ethanol, 3:40972 

ETHANOL/PHARMACOLOGY 

Alcohol and radionuclide metabolism (In rats), 3:41703 (PNL- 
2500(Pt.1)) 

ETHERS/CHEMICAL PREPARATION 
Methy! 1,1,3,3-tetramethylbutyl ether and admixture thereof with 
diisobutylene, 3:39099 
ETHINE 

See ACETYLENE 

EHYDE 

See ACETALDEHYDE 

ETHYLENE/PRODUCTION 
Road to a chemical refinery, 3:39100 

ETHYLENE CARBOXYLIC ACID 

See ACRYLIC ACID 
ETHYLENE GLYCOL 

See GLYCOLS 
ETHYLENE POLYMERS 

See POLYETHYLENES 

E 


See ACETYLENE 
EUROPE 

See also AUSTRIA 
BELGIUM 
FRANCE 
GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
HUNGARY 
ICELAND 
ITALY 
NETHERLANDS 


POLAND 
UNITED KINGDOM 
USSR 


EXPERIMENTAL BREEDER REACTOR-2 


EUROPE/ELECTRIC POWER 
Europe’s experiences with severe electricity shortages, 3:40708 
EUROPE/ENERGY POLICY 
Energy options and strategies for Western Europe, 3:40643 
EUROPE/ENERGY SUPPLIES 
Energy options and strategies for Western Europe, 3:40643 
EUROPE/TRADE 
Energy options and strategies for Western Europe, 3:40643 
EUROPEAN COMMUNITIES/ENERGY CONSERVATION 
Rational use and conservation of energy in the European 
Community, 3:40627 
EUROPEAN COMMUNITIES/ENERGY POLICY 
EC proposals for Council regulations: on granting financial 
assistance for energy conservation demonstration projects; on 
granting a financial support for projects concerning alternative 
energy sources, 3:40768 
EUROPEAN COMMUNITIES/RESEARCH PROGRAMS 
Solar energy research programme of the Commission of the 
European Communities, 3:39441 
EUROPIUM/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
EUROPIUM 141/ENERGY LEVELS 
Nuclear data sheets for A= 141, 3:41889 
EUROPIUM OXIDES/PHYSICAL nt nel 
Breeder reactor materials development program qi 
progress report for period ending September 30, "1977, 5. 41036 
(ORNL-5366) 
EVACUATED COLLECTORS 
See also EVACUATED TUBE COLLECTORS 
EVACUATED COLLECTORS/PERFORMANCE TESTING 
Performance of evacuated solar collectors with compound 
parabolic concentrators, 3:39821 
EVACUATED TUBE COLLECTORS/DESIGN 
Evaluation of an all-glass, evacuated, tubular, nonfocusing, 
nontracking solar collector array. First annual progress report, 
July 1, 1976-August 31, 1977, 3:39807 (COO-2919-3) 
EVACUATED TUBE COLLECTORS/PERFORMANCE 
TESTING 
Evaluation of an all-glass, evacuated, tubular, nonfocusing, 
nontracking solar collector array. First annual pro report, 
July 1, 1976-August 31, 1977, 3:39807 (COO-2919-3) 
EVACUATED TUBE COLLECTORS/THERMAL 
EFFICIENCY 
High efficiency solar collectors, 3:39818 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EVOLUTION 
See BIOLOGICAL EVOLUTION 
EXCAVATORS 
See EARTHMOVING EQUIPMENT 
EXHAUST GASES/CHEMICAL COMPOSITION 
Application of Raman scattering to the characterization of 
pollution particulates, 3:41441 (LBL-6819) 
Photodecomposition of lead bromochloride, 3:41447 (LBL-6819) 
EXHAUST GASES/DENITRIFICATION 
wee for removing nitrogen oxides from flue gas by absorption, 


Method to remove NO: from a NO2-containing exhaust gas 
(Patent), 3:41373 
Method to separate nitrogen oxides and to simultaneously separate 
pes ny oxides and sulphur oxides from waste gases (Patent), 
:41 
EXHAUST GASES/DESULFURIZATION 
Method to separate nitrogen oxides and to simultaneously separate 
ey oxides and sulphur oxides from waste gases (Patent), 
:41374 


EXHAUST GASES/INHALATION 
Biological effects of chronic inhalation of coal mine dust and/or 
diesel engine exhaust in rodents, 3.41734 (PNL-2500(Pt.1)) 
EXHAUST GASES/MONITORING 
Detector for determining oxidizable pollutants in waste gases 
(Patent), 3:41007 
—- for controlling the composition of waste gases (Patent), 
:41010 


EXHAUST GASES/RAMAN SPECTRA 
Application of Raman scattering to the characterization of 
pollution particulates, 3:41441 (LBL-6819) 
EXHAUST RECIRCULATION SYSTEMS/CONTROL 
EQUIPMENT 
Exhaust gas recirculation device (Patent), 3:41014 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Device for recycling the exhaust gases of an internal combustion 
engine (Patent), 3:41013 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 





EXPLODING WIRES/HOLOGRAPHY 


EXPLODING WIRES/HOLOGRAPHY 
Multiple cavity laser holographic system, 3:41240 (SAND-78- 
0496 


EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERWATER EXPLOSIONS 
EXPLOSIONS/BLAST EFFECTS 

Simultaneous far-field arrival of air overpressures for millisecond 

delayed blasting, 3:38904 
EXPLOSIONS/COMPARATIVE EVALUATIONS 

Low velocity detonation, steam explosion, bubble resonance 

explosion - common properties, 3:41422 
EXPLOSIONS/GROUND MOTION 

Bureau of Mines research on response of residences to ground 
vibrations from blasting, 3:38906 

Probability of specified ground vibrations from blasting, 3:41356 

EXPLOSIONS/QUENCHING 

Control and monitoring devices for explosion and fire prevention, 

3:38953 
EXPLOSIONS/TEST FACILITIES 

Work of the test-explosion facility Tremonia. New developments 

in the field of the explosive technology, 3:38870 
EXPLOSIVE FRACTURING/SIMULATION 

Computer simulation of fracture damage in small scale borehole 

experiments in oi! shale, 3:39164 
EXPLOSIVES 

See also CHEMICAL EXPLOSIVES 
EXPLOSIVES/BLAST EFFECTS 

Spectral analyses of air and ground vibrations from blasting in 
surface coal mines, 3:38903 

EXPLOSIVES/INDUSTRIAL WASTES 

Biological denitrification of high concentration nitrate waste 

(Patent), 3:41526 
EXXON LIQUEFACTION PROCESS/CATALYSTS 

EDS coal liquefaction process development. Phase IIIA. 
Quarterly technical progress report, January 1-June 30, 1976 
1976, 3:38773 (FE-2353-2) 

EDS coal liquefaction process development: Phase ITIA. 
Quarterly technical progress report, July 1-September 30 1976, 
3:38774 (FE-2353-6) 

EXXON LIQUEFACTION PROCESS/MATHEMATICAL 

MODELS 

EDS coal liquefaction process development. Phase IIIA. 
Quarterly technical progress report, January 1-June 30, 1976 
1976, 3:38773 (FE-2353-2) 

EDS coal liquefaction process development: Phase IIIA. 
Quarterly technical progress report, July 1-September 30 1976, 
3:38774 (FE-2353-6) 

EDS coal liquefaction process development: Phase IIIB. 
Quarterly technical progress report, July 1-September 30, 1977, 
3:38777 (FE-2893-3) 

EXXON LIQUEFACTION PROCESS/ORGANIC SOLVENTS 

EDS coal liquefaction process development. Phase IIIA. 
Quarterly technical progress report, January 1-June 30, 1976 
1976, 3:38773 (FE-2353-2) 

EDS coal liquefaction process development: Phase IIIA. 
Quarterly technical progress report, July 1-September 30 1976, 
3:38774 (FE-2353-6) 

EXXON LIQUEFACTION PROCESS/PILOT PLANTS 

EDS coal liquefaction process development: Phase IIIA. Annual 
technical progress report, 1 January-31 December 1976, 3:38775 
(FE-2353-9) 

EDS coal liquefaction process development. Phase IIIA. 
Quarterly technical progress report, January 1-June 30, 1976 
1976, 3:38773 (FE-2353-2) 

EDS coal liquefaction process development: Phase IIIA. 
Quarterly technical progress report, July 1-September 30 1976, 
3:38774 (FE-2353-6) 

EDS coal liquefaction process development: Phase IIIB. 
Quarterly technical progress report, July 1-September 30, 1977, 
3:38777 (FE-2893-3) 

EXXON LIQUEFACTION PROCESS/PROCESS 

DEVELOPMENT UNITS 

EDS coal liquefaction process development: Phase IIIB. 
Quarterly technical progress report, July 1-September 30, 1977, 
3:38777 (FE-2893-3) 

EXXON LIQUEFACTION PROCESS/WASTE WATER 

EDS coal liquefaction process development: Phase IIIA. Annual 
technical progress report, 1 January-31 December 1976, 3:38775 
(FE-2353-9) 

EXXON LIQUEFACTION PROCESS/YIELDS 

EDS coal liquefaction process development: Phase IIIA. Annual 
technical progress report, 1 January-31 December 1976, 3:38775 
(FE-2353-9) 

EYES 
See also RETINA 
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EYES/CHEMICAL ANALYSIS 
226 Ra and calcium in the human eye, 3:41666 (ANL-77-65(Pt.2)) 


F 


FAILURE MODE ANALYSIS/CERAMICS 
Life prediction methodology for ceramic structures, 3:41141 
(CONF-770110-) 
FALLOUT 
(For radioactive fallout only.) 
FALLOUT/BIOLOGICAL RADIATION EFFECTS 

Thyroid hypofunction appearing as a delayed manifestation of 
accidental exposure to radioactive fallout in a Marshallese 
population, 3:41691 (BNL-24104) 

FANS 
See BLOWERS 
FARADAY GENERATORS 
See MHD GENERATORS 
FARM EQUIPMENT/ENERGY ACCOUNTING 

Accounting for tillage equipment and other machinery in 

agricultural energy analysis, 3:40865 (PB-273994) 
FAST BREEDER TYPE REACTORS 

See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 

See FFTF REACTOR 
FAST NEUTRONS/SCATTERING 

NJOY: a comprehensive ENDF/B processing system, 3:41921 

(LA-UR-78-771) 
FAST REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FAST REACTORS/ENERGY POLICY 
Fast reactor and the plutonium fuel cycle, 3:40216 
FAST REACTORS/FUEL CYCLE 
Fast reactors and the fuel cycle, 3:40276 
Fast reactor and the plutonium fuel cycle, 3:40216 
FAST REACTORS/NEUTRON TRANSPORT 

NJOY: a comprehensive ENDF/B processing system, 3:41921 
(LA-UR-78-771) 

Shielding Factor Method for producing effective cross sections: 
MINX/SPHINX and the CCCC interface system, 3:40284 (LA- 
UR-78-772) 

FAST REACTORS/SAFETY 
Fast reactor and the plutonium fuel cycle, 3:40216 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 

Environment and energy production after the year 2000 (’’All- 
nuclear” solution using breeder reactors and hydrogen; 
meteorological problems), 3:40655 

FBR TYPE REACTORS/FUEL CYCLE 

Considerations on the large-scale deployment of the nuclear-fuel 

cycle, 3:40577 
FBR TYPE REACTORS/FUEL ELEMENTS 

Design, irradiation and post-irradiation examination of Na-bonded 
(U,Pu)C fuel rods of the test group Mol 15, 3:40190 (EURFNR- 
1421) 

FEDERAL ASSISTANCE PROGRAMS 

Outline of a study of the energy needs, uses, and resources of 
developing countries and the implications for AID programs, 
3:40629 (BNL-23300) 

FEDERAL ASSISTANCE PROGRAMS/REVIEWS 

Federal-assistance programs and energy-development-impacted 
municipalities, 3:40516 (FEA/D-77/039) 

FEDERAL POWER COMMISSION/DATA 

Federal Power Commission 1976 annual report, 3:40688 (NP- 

23010) 
FEDERAL REPUBLIC OF GERMANY 

See GERMAN FEDERAL REPUBLIC 
FEED MATERIALS PLANTS 

See also FEED MATERIALS PRODUCTION CENTER 
FEED MATERIALS PLANTS/PROCESS CONTROL 

Process and effluent control of fluorine and fluoride gases in the 
conversion of uranium ores to uranium hexafluoride by gas 
chromatography, 3:39273 (K Y-685) 

FEED MATERIALS PLANTS/REGULATIONS 

Workshop on the federal-state regulation of uranium mills, 3:39367 

(NUREG/CR-0029) 
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FEED MATERIALS PRODUCTION CENTER/NUCLEAR 
MATERIALS MANAGEMENT 
Verification of 7*5U enrichment in SNM receipts at the DOE 
Feed Materials Production Center, 3:39362 (NLCO-1150) 
FEEDWATER HEATERS/SOLAR PROCESS HEAT 
Industrial utilization of solar energy: feedwater heating in an 
overcoat factory at Nienburg, 3:39785 
FERMENTATION/MATHEMATICAL MODELS 
Analysis of dynamic properties of fermentation process as a 
controlled object, 3:41628 
FERMILAB ACCELERATOR/OPERATION 
Fermi National Accelerator Laboratory monthly report, April 
1978, 3:41386 (FERMILAB-78/4) 
Fermilab National Accelerator laboratory monthly report, 
Feburary 1978, 3:41385 (FERMILAB-78/2) 
FERMIUM 258/SPONTANEOUS FISSION 
Detection of the new isotopes, 12.3-minute ***Cf and 43-minute 
258M, 3:41903 (LA-UR-77-2901) 
FERRATES 
See IRON OXIDES 
FERROELECTRIC CONVERTERS/EFFICIENCY 
Energy conversion making use of thermal differentials by means 
of ferroelectric materials, 3:40740 
FERROMAGNETIC MATERIALS/REMOTE SENSING 
Surveying of subterranean magnetic bodies from an adjacent off- 
vertical borehole (Patent), 3:39073 
FERTILIZER INDUSTRY/GEOTHERMAL PROCESS HEAT 
Engineering and economic feasibility of utilizing geothermal heat 
from the Heber reservoir for industrial processing purposes at 
Valley Nitrogen Producers Inc., E] Centro agricultural 
chemical plant. Final report, 3:39937 (SAN-1323-3) 
FERTILIZER INDUSTRY/INDUSTRIAL WASTES 
Biological denitrification of high concentration nitrate waste 
(Patent), 3:41526 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FESSENHEIM-1 REACTOR/AIR FILTERS 
In-situ tests on absolute filters at the Fessenheim nuclear power 
station, 3:40151 
FETAL MEMBRANES/MEMBRANE TRANSPORT 
Cross-placental transfer of plutonium-239 in gravid baboons, 
3:41702 (PNL-2500(Pt.1)) 
Distribution of inhaled lead nitrate in pregnant rats (*"°Pb tracer), 
3:41731 (PNL-2500(Pt.1)) 
Studies in pregnant sheep exposed to krypton-85 atmospheres, 
3:41695 (PNL-2500(Pt.1)) 
FFTF REACTOR/AFTER-HEAT REMOVAL 
Review of the FFTF Natural Circulation test plans, 3:40354 
(BNL-NUREG-24040) 
FFTF REACTOR/BEARINGS 
FFTF hydrostatic pump bearing Phase-1 test report (final report), 
3:40373 (WARD-PB-3045-1) 
FFTF REACTOR/COVER GAS 
Cover gas entrainment tests in FFTF hydraulic core mockup, 
3:40358 (HEDL-TME-76-3) 
FFTF REACTOR/HEAT EXCHANGERS 
Creep-rupture properties of a weld-overlaid type 304 stainless- 
steel forging, 3:40375 
FFTF REACTOR/LEVEL INDICATORS 
Calibration of the FFTF level measuring systems, 3:40362 
(LMEC-77-3) 
FFTF REACTOR/PRIMARY COOLANT CIRCUITS 
Sodium/cavity gas effect on fatigue crack growth in 304SS under 
FFTF primary cold leg piping conditions, 3:40446 (WARD- 
CG-3045-2) 
FFTF REACTOR/PUMPS 
FFTF hydrostatic pump bearing Phase-1 test report (final report), 
3:40373 (WARD-PB-3045-1) 
Summary report of FFTF prototype primary pump sodium test 
program, 3:40357 (HEDL-77-106) 
FFTF REACTOR/REACTOR CORES 
Core engineering technical progress report, October-December 
1977, 3:40359 (HEDL-TME-77-49) 
FFTF REACTOR/REACTOR KINETICS 
Evaluation of rod drop stability tests in FFTF, 3:40360 (HEDL- 
TME-77-105) 
FFTF REACTOR/REACTOR MATERIALS 
Bilinear cyclic stress-strain analysis for Incoloy 800, 3:40350 
(ANL-77-74) 
FFTF REACTOR/REACTOR STABILITY 
Evaluation of rod drop stability tests in FFTF, 3:40360 (HEDL- 
TME-77-105) 
FIBERGLASS/WEATHERING 
Weatherability of fiberglass solar collector covers, 3:39841 
FIBERS/MATERIALS TESTING 
Fiber-optic time domain reflectometer, 3:41171 (LA-UR-78-824) 


FISSILE MATERIALS 


FIBROBLASTS/CHIMERAS 
Growth patterns of ultraviolet light-induced fibrosarcomas in 
subcutaneous peritoneal, and vascular compartments of 
syngeneic recipients, 3:41584 
FIBROBLASTS/ONCOGENIC VIRUSES 
Inhibition of Rous sarcoma virus replication and cell 
transformation by a specific oligodeoxynucleotide, 3:41626 
FIELD EFFECT TRANSISTORS/PERFORMANCE TESTING 
Active devices for high temperature microcircuitry (Silicon and 
gallium arsenide devices), 3:39895 (SAND-77-1145) 
FIELD EFFECT TRANSISTORS/TEMPERATURE EFFECTS 
Active devices for high temperature microcircuitry (Silicon and 
gallium arsenide devices), 3:39895 (SAND-77-1145) 
FILMS 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
FILMS/FABRICATION 
Studies in semiconducting metal oxides in conjunction with silicon 
for solid state gas sensors. Progress report for April 1, 1977- 
March 31, 1978, 3:41163 (COO-4346-1) 
FILMS/NUCLEATE BOILING 
Suppression of nucleate boiling in a stationary liquid film, 3:41311 
FILMS/PHYSICAL PROPERTIES 
Studies in semiconducting metal oxides in conjunction with silicon 
for solid state gas sensors. Progress report for April 1, 1977- 
March 31, 1978, 3:41163 (COO-4346-1) 
FILMS/SURFACE CLEANING 
Surface cleaning in thin film technology, 3:41031 (SAND-77- 
1716C 


FINANCING/RISK ASSESSMENT 
Examination of the concept of coverage in the evaluation of 
financing in the extractive industries, 3:40531 
FINITE ELEMENT METHOD 
Analysis of optimal finite element meshes in R’, 3:41933 (ORO- 
3443-69) 
INGEN: a general-purpose mesh generator for finite element 
codes, 3:40297 (LA-7135-MS) 
FIREDAMP 
See METHANE 
FIRES/ALARM SYSTEMS 
Fire detection system for mines (Ionization chamber combustion 
particle detectors and gas analysers), 3:41358 
FIRES/CONTROL 
Control of a mine fire at Osterfeld Colliery by means of nitrogen, 
3:38943 
FIRES/MONITORING 
Early detection of mine fires by monitoring carbon monoxide in 
the upcast and downcast air, 3:38945 
Investigations on the use of fire detectors in the mines of the 
German Democratic Republic (Detectors comparative 
evaluations), 3:39026 
FISCHER-TROPSCH SYNTHESIS/CATALYSTS 
Liquids from CO and Hz for energy storage. Final report, 3:39398 
(EPRI-AF-689) 
FISH CULTURE 
See AQUACULTURE 
FISHES 
Association of allozymes and temperature in the crested blenny 
Anoplarchus purpurescens, 3:41715 
FISHES/AQUACULTURE 
Increasing fish production of the Volga reservoirs under 
conditions of multiple-use of water resources, 3:41530 
State of the gonads of the Kuban sevryuga Acipenser stellatus 
below the dam of the Fedorovskiy Hydraulic Installation, and 
its significance for artificial propagation, 3:41517 
FISHES/BIOLOGICAL ADAPTATION 
Thermal preferences of mummichog, Fundulus heteroclitus L., 
and banded killifish, F. diaphanus (LeSueur), (Cyprinodontidae) 
in relation to thermal acclimation and salinity, 3:41716 
FISHES/GONADS 
State of the gonads of the Kuban sevryuga Acipenser stellatus 
below the dam of the Fedorovskiy Hydraulic Installation, and 
its significance for artificial propagation, 3:41517 
FISHES/LIFE SPAN 
Senescence in fishes, 3:41636 (BNL-24164) 
FISHES/MORTALITY 
Senescence in fishes, 3:41636 (BNL-24164) 
FISHES/POLLUTION 
Accumulation and turnover of petroleum hydrocarbons in marine 
organisms (Chapter 6), 3:41522 (PB-273407) 
FISHES/TEMPERATURE EFFECTS 
Effects of heated discharge on fish and invertebrates of White 
River at Petersburg, Indiana. Report of investigation No. 6, 
3:41538 (NP-23161) 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons.) 





FISSILE MATERIALS/CRITICALITY 


FISSILE MATERIALS/CRITICALITY 
MONK: a general purpose Monte Carlo neutronics program, 
3:41268 &RD-R'86) 
ION NEUTRONS 
See also PROMPT NEUTRONS 


- FISSION NEUTRONS/RBE 


Influence of dose, dose rate, and radiation quality on radiation 
carcinogenesis and life shortening in RFM and BALB/C mice 
(Gamma radiation, fission neutrons), 3:41657 (CONF-780306-3) 

FISSION PRODUCT RELEASE 

Review of the radiation chemistry of iodine compounds in 
aqueous solution (PWR;BWR), 3:40122 (CEGB-RD/B/N-4009) 

Source term model needs and developments, 3:40404 (GEFR- 
00324) 

FISSION PRODUCT RELEASE/DATA COMPILATION 

Radioactive materials released from nuclear power plants (1976), 
3:40343 (NUREG-0367) 

FISSION PRODUCTS/AFTER-HEAT 

Evaluation of fission product after-heat. Quarterly report, July 1, 
1975-September 30, 1975 (BWR; PWR), 3:40128 (NUREG- 
0018-1) 

Evaluation of fission product afterheat. Quarterly report, 1 
October 1976-31 December 1976 (BWR; PWR), 3:40129 
(NUREG-0018-5) 

Fission-product ener; By release for times following thermal- 
neutron fission of *®Pu between 2 and 14000 seconds, 3:41907 
(ORNL/NUREG-34) 

Fission product beta and gamma energy release quarterly progress 
report for October-December 1977 (Thermal fission of ), 


3:41908 (ORNL/NUREG/TM-191) 
FISSION PRODUCTS/BETA DECAY 
Fission product beta and gamma energy release quarterly progr 
Pu), 


report for October-December 1977 (Thermal fission of 
3:41908 (ORNL/NUREG/TM-191) 
FISSION PRODUCTS/BETA SPECTRA 
Fission product beta and gamma energy release | occa: | 
rt for October-December 1977 (Thermal fission of Pu), 
3:41908 (ORNL/NUREG/TM-191) 
FISSION PRODUCTS/GAMMA SPECTRA 
Fission product beta and gamma energy release re Ee Need 
rt for October-December 1977 (Thermal fission of 
3:41908 (ORNL/NUREG/TM-191) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS/COMPARATIVE EVALUATIONS 
= le procedure for predicting long term average performance 
of nontracking and of tracking solar collectors, 3:39820 
FLAT PLATE COLLECTORS/COMPUTER CALCULATIONS 
Calculation of solar insolation values, collector efficiencies and 
systems with pre-programmable calculators, 3:39444 
FLAT PLATE COLLECTORS/CONTROL SYSTEMS 
a! 4 of experience with 400 Arbonia-Multisol-systems, 
:3981 
FLAT PLATE COLLECTORS/COVERINGS 
Reduction of the heat loss flux of collectors by infrared reflecting 
coatings on cover plates, 3:39832 
FLAT PLATE COLLECTORS/DESIGN 
Design of the Daystar 20 Solar Collector, 3:39843 
Plastic swimming pool collector system AQUASUN, 3:39815 
Solar air rNaene used as auxiliary heat source for a single family 
FLAT PLATE COLLECTORS/EFFICIENCY 
Testing the efficiency of solar collectors, 3:39826 
Vacuum flow panels for solar collector absorber plates, and for 
— heating and cooling wall panels: economic benefits, 
840 
FLAT PLATE COLLECTORS/HEAT LOSSES 
Effect of the transient losses of solar energy collectors on the 
annual energy gain, 3:39812 
FLAT PLATE COLLECTORS/HEAT TRANSFER FLUIDS 
= flat plate solar collector with radiation absorbing fluid, 
FLAT PLATE COLLECTORS/OPTIMIZATION 
rR TH solar wall collector concept, 3:39816 
FLAT PLATE COLLECTORS/ORIENTATION 
Design and operation of east west solar collector arrays. 1. 
Reflector augmentation and results, 3:39800 
High efficient collectors for flat-roof buildings, 3:39817 
Weakly concentrating nontracking collectors in low-cost roof- 
integrated design, 3:39822 
FLAT PLATE COLLECTORS/PERFORMANCE 
Comparison of the qualities of flat plate collectors and 
concentrating collectors and the analysis of their dynamical 
behaviour, 3:39823 
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Let's not go into super-technology when solar energy, really, is 
that simple, 3:39720 

-_ le procedure for predicting long term average performance 

of nontracking and of tracking solar collectors, 3:39820 

Summary of experience with 400 Arbonia-Multisol-systems, 

3:39813 
FLAT PLATE COLLECTORS/SOLAR ABSORBERS 

Vacuum flow panels for solar collector absorber plates, and for 

radiant heating and cooling wall panels: economic benefits, 


3:39840 
FLAT PLATE COLLECTORS/SOLAR REFLECTORS 
FES Delta focusing solar collector, 3:39838 
FLAT PLATE COLLECTORS/SPECIFICATIONS 
Collector specifications for the State of Connecticut solar heated 
housing project for the elderly, 3:39839 
FLAT PLATE COLLECTORS, EFFICIENCY 
Glass made flat plate solar collector with radiation absorbing fluid, 
3:39819 
High efficiency solar collectc.7s, 3:39818 
Semi-transparent solar wall collector concept, 3:39816 
FLAVOR MODEL/CURRENT ALGEBRA 
Current algebra with a four-flavor effective Lagrangian, 3:41863 
FLOODS/FORECASTING 
Fault control of subsidence, Houston-Galveston area, Texas, 
3:41752 (NP-23160) 
FLOW COUNTERS/PLASTIC SCINTILLATION DETECTORS 
B-scintillation monitor for krypton-85 at high pressures, 3:41404 
FLOW (FLUID) 
See FLUID FLOW 
FLOW REGULATORS 
See also VALVES 
FLOW REGULATORS/HYDRAULICS 
Onset of cavitation in pressure dropping devices in water and 
sodium (LMFBR), 3:40211 (IWGFR-9) 
FLOWMETERS/CALIBRATION 
Low-speed calibration of the Bendix Q15R current meter, 3:41417 
FLOWMETERS/FEASIBILITY STUDIES 
Feasibility study of acoustic/ultrasonic flowmeters for solid/gas 
systems, 3:41412 (ANL-FE-49622-TM01) 
FLOWMETERS/PERFORMANCE TESTING 
Application of the pulsed-neutron activation technique for flow 
measurement at EBR-II, 3:40349 (ANL-77-52) 
FLOWMETERS/PULSED NEUTRON TECHNIQUES 
Application of the pulsed-neutron activation technique for flow 
measurement at EBR-II, 3:40349 (ANL-77-52) 
FLUE GAS/CHEMICAL COMPOSITION 
Effect of burner design and operating mode factors on nitrogen 
oxide emissions when burning a mixture of anthracite fines and 
sludge, 3:40081 
FLUE GAS/CLEANING 
Flue gas electrostatic precipitators for power plants, 3:40074 (NP- 
23071) 
Method to remove the dust from combustion waste gases (Patent), 
3:41377 
FLUE GAS/COOLING 
Cooling of gases in chimney stacks, 3:40035 
Method for cooling flue gas in waste combustion plants without 
using heat, particularly for refuse and equipment to carry out 
this method (Patent), 3:41376 
Process for cooling the flue gases in waste material incineration 
lants without heat utilization (Patent), 3:40925 
FLUE GAS/DENITRIFICATION 
Method for removing nitrogen oxides using ferricion-EDTA 
complex solutions (Patent), 3:40080 
ae removing nitrogen oxides from flue gas by absorption, 
: 8 
Reduction of nitrogen oxides in exhaust gases of gas and oil-fired 
boilers at high-capacity power plants, 3:40082 
FLUE GAS/DESULFURIZATION 
Electric utilities’ use of flue gas desulfurization technology in the 
united states, 3:40076 (PB-274120) 
Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:38806 (EPRI-FP-13-SY(Vol.1)) 
Method for removing nitrogen oxides using ferricion-EDTA 
complex solutions (Patent), 3:40080 
Process and apparatus for removing undesirable gases from flue 
gases (Patent), 3:41364 
Regenerative process for flue gas desulfurization (Patent), 3:41363 
Removal of SO: from pee (Patent), 3:41365 
Sulfur control in coal-fired power plants: a probabalistic approach 
to policy analysis, 3: 38803 ( (BNL-23580) 
Sulfur dioxide removal process (Patent), 3:40079 
FLUE GAS/HEAT RECOVERY 
Combustion of coal in a fluidised bed boiler, 3:39004 (NP-23163) 
FLUE GAS/SCRUBBING 
Gas scrubbing in a waste incineration plant, 3:41367 
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FLUID FLOW 
See also GAS FLOW 
INCOMPRESSIBLE FLOW 
LAMINAR FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
FLUID FLOW/COMPUTER GRAPHICS 
Evolution of an FR-80 generated movie of opposed jet fluid flow, 
3:41308 (K/CSD/INF-78/15) 
FLUID MECHANICS 
See also AERODYNAMICS 
HYDRODYNAMICS 
FLUID MECHANICS/TRANSONIC FLOW 
Well posed boundary value problem in transonic gas dynamics, 
3:41811 (COO-3077-149) 
FLUID WITHDRAWAL/ENVIRONMENTAL IMPACTS 
Faulting and land subsidence from ground-water and hydrocarbon 
production, Houston-Galveston, Texas, 3:41513 
FLUIDIZED BED/HEAT TRANSFER ’ 
Heat transfer in a fluidized counter current bed. Interim report, 
July 1977-November 1977, 3:38749 (FE-2700-1) 
Intensification of external heat transfer in dispersed systems, 
3:41248 
FLUIDIZED BED/HYDRODYNAMICS 
Hydrodynamic characteristics of three-phase fluidized beds, 
3:41339 (CONF-780438-1) 
FLUIDIZED BED/SIMULATION 
Heat transfer in a fluidized counter current bed. Interim report, 
July 1977-November 1977, 3:38749 (FE-2700-1) 
UIDIZED-BED COMBUSTION/MATHEMATICAL MODELS 
Modeling of fluidized-bed combustion of coal. Quarterly technical 
progress report No. 6, August 1, 1977-October 31, 1977, 3:39002 
(HCP/T2295-06) 
FLUIDIZED-BED COMBUSTION/RESEARCH PROGRAMS 
ERDA‘’s research program relating to lignite and other low-rank 
coals, 3:38740 (CONF-7706107-) 
FLUIDIZED-BED COMBUSTION/WASTE PRODUCT 
UTILIZATION 


Development of potential uses for the residue from fluidized bed 
combustion processes, 3:38807 (FE-2549-12) 

FLUIDIZED-BED COMBUSTORS/AIR POLLUTION 
ABATEMENT 
Combustion of coal in a fluidised bed boiler, 3:39004 (NP-23163) 

FLUIDIZED-BED COMBUSTORS/AIR POLLUTION 
CONTROL 
si oA bed combustion for steam raising and power generation, 

:41 

FLUIDIZED-BED COMBUSTORS/DESIGN 
Characteristics of fluidized-bed coal combustors, 3:41343 
Combustion of coal in a fluidised bed boiler, 3:39004 (NP-23163) 
Combustion of coal in a fluidized bed boiler. Report No. 15 (17 

references), 3:39003 (NP-21758) 

Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual design. Annual report, 
June 30, 1976-June 29, 1977, 3:39983 (FE-2371-18) 

Fluidized-bed combustion-industrial application demonstration 
projects. Quarterly technical progress report, October 1- 
December 31, 1977, 3:41341 (FE-2472-21) 

FLUIDIZED-BED COMBUSTORS/ENGINEERING 
Industrial — fluidized bed combustion. Category III. 

Indirect fired heaters. Monthly technical report No. 11, October 
1-31 1977 (Optimum tube size; hydrocarbon caking), 3:41340 
(FE-2471-16) 

FLUIDIZED-BED COMBUSTORS/HEAT TRANSFER 
Combustion of coal in a fluidised bed boiler, 3:39004 (NP-23163) 
es bed combustion for steam raising and power generation, 
Industrial application fluidized bed combustion. Category III. 

Indirect fired heaters. Monthly technical report No. 11, October 
1-31 1977 (Optimum tube size; hydrocarbon caking), 3:41340 
(FE-2471-16) 

FLUIDIZED-BED COMBUSTORS/LIQUID-METAL MHD 
GENERATORS 
Investigation of two-phase liquid-metal magnetohydrodynamic 

power systems, 3:40744 

FLUIDIZED-BED COMBUSTORS/MATERIALS 

Hot corrosion/erosion testing of materials for applications for 
advanced power conversion systems using coal-derived fuels. 
Task II. Evaluation of turbine materials for use in a coal-fired 
fluidized bed combustion environment. Progress report No. 20, 
February 1978, 3:39001 (FE-2326-20) 

FLUIDIZED-BED COMBUSTORS/PERFORMANCE TESTING 
Combustion of coal in a fluidised bed boiler, 3:39004 (NP-23163) 

FLUIDIZED-BED COMBUSTORS/PROCESS HEAT 
Industrial application fluidized bed combustion. Category III. 

Indirect fired heaters. Monthly technical report No. 11, October 


FLY ASH/X-RAY FLUORESCENCE ANALYSIS 


1-31 1977 (Optimum tube size; hydrocarbon caking), 3:41340 
(FE-2471-16) 
FLUIDIZED-BED COMBUSTORS/RESEARCH PROGRAMS 

Multicell fluidized-bed boiler design, construction, and test 
program, 3:40020 (FE-1237/M-78/64) 

FLUIDIZED-BED COMBUSTORS/SIMULATION 

Industrial application fluidized bed combustion. Category III. 
Indirect fired heaters. Monthly technical report No. 11, October 
1-31 1977 (Optimum tube size; hydrocarbon caking), 3:41340 
(FE-2471-16) 

FLUORESCENCE 

Stimulated fluorescence and fluorescence quenching in 

chlorophyll a and bacteriochlorophyll a, 3:41557 
FLUORESCENT LAMPS/ENERGY CONSERVATION 
Energy saving device for a standard fluorescent lamp system 
(Patent), 3:40781 
FLUORINE/COLLISIONS 
Materials chemistry, 3:41086 (LBL-6016) 
FLUORINE/GAS CHROMATOGRAPHY 

Process and effluent control of fluorine and fluoride gases in the 
conversion of uranium ores to uranium hexafluoride by gas 
chromatography, 3:39273 (K Y-685) 

FLUORITE/SOLUBILITY 

Fluorite solubility equilibria in selected geothermal waters, 
3:39942 

Solubility of natural fluorite at 25°C, 3:39948 

FLUORITE/THERMODYNAMIC PROPERTIES 

Fluorite solubility equilibria in selected geothermal waters, 

3:39942 
FLUTE INSTABILITY/STABILIZATION 

Automatic feedback-parameter optimization in a nonstationary 

unstable plant, 3:42077 
FLY ASH/AUGER ELECTRON SPECTROSCOPY 

Characterization of fly-ash and related metal oxides using Auger 

Electron Spectroscopy. Final report, 3:38789 (EPRI-FP-708) 
FLY ASH/BIBLIOGRAPHIES 

Fly ash. Volume 1. 1964-1975 (citations from the NTIS data base). 
Report for 1964-1975, 3:38809 (NTIS/PS-77/0922) 

Fly ash. Volume 2. 1976-October 1977 (citations from the NTIS 
data base). Report for 1976-October 1977, 3:38810 (NTIS/PS- 
77/0923) 

Fly ash. Volume 2. 1975-October 1977 (citations from the 
Engineering Index data base). Report for 1975-October 1977, 
3:38811 (NTIS/PS-77/0924) 

FLY ASH/CHEMICAL COMPOSITION 

Environmental control implications of generating electric power 
from coal. 1977 technology status report (300 references), 
3:38802 (ANL/ECT-3(App.E)) 

FLY ASH/CORROSIVE EFFECTS 

Ash deposits, high-temperature corrosion and heating-surface 
erosion in steam generators fired with oil shales, 3:39196 (AED- 
Conf-77-195-009) 

FLY ASH/ELECTRIC CONDUCTIVITY 

ERDA’'s research program relating to lignite and other low-rank 

coals, 3:38740 (CONF-7706107-) 
FLY ASH/ELECTRON MICROSCOPY 

Mineral characterization of fluidized-bed combustion aerosol ash- 

Montana Rosebud sub-bituminous coal, 3:38791 (MERC/TPR- 


78/1) 
FLY ASH/MONITORING 
Environmental control implications of generating electric power 
from coal. 1977 technology status report (300 references), 
3:38802 (ANL/ECT-3(App.E)) 
FLY ASH/SAMPLING 
Mineral characterization of fluidized-bed combustion aerosol ash- 
Montana Rosebud sub-bituminous coal, 3:38791 (MERC/TPR- 
78/1) 
FLY ASH/SURFACE PROPERTIES 
Characterization of fly-ash and related metal oxides using Auger 
Electron Spectroscopy. Final report, 3:38789 (EPRI-FP-708) 
FLY ASH/USES 
Aspects of waste materials and their potential for use in concrete, 
3:40915 


FLY ASH/WASTE PRODUCT UTILIZATION 
Operating and capital costs of producing fired structural products 
from waste coal ash. Report No. 98, 3:38804 (CONF-740790-1) 
Production of forty percent core area flyash brick using a lignite 
flyash, and a northern West Virginia flyash, and a Western 
Kentucky flyash. Report No. 112, 3:38808 (NP-23105) 
FLY ASH/X-RAY DIFFRACTION 
Mineral characterization of fluidized-bed combustion aerosol ash- 
ye Rosebud sub-bituminous coal, 3:38791 (MERC/TPR- 
FLY ASH/X-RAY FLUORESCENCE ANALYSIS 
Mineral characterization of fluidized-bed combustion aerosol ash- 
wD Rosebud sub-bituminous coal, 3:38791 (MERC/TPR- 
/ 





FLYWHEEL ENERGY STORAGE/RESEARCH PROGRAMS 


FLYWHEEL ENERGY STORAGE/RESEARCH PROGRAMS 

Fiber composite flywheel program. Quarterly progress report, 
October-December 1977, 3:40491 (UCRL-50033-77-4) 

Mechanical energy storage project, 3:40978 (UCRL-52000-78-3) 

FLYWHEEL ENERGY STORAGE/USES 

Mechanical hybrid drive for UTDC minibus. I. System design and 
model, 3:40975 (CONF-76061 18-P1) 

Mechanical hybrid drive for UTDC minibus. II. Optimization and 
performance, 3:40976 (CONF-7606118-P1) 

Study of heat engine/flywheel: hybrid propulsion configuration 
with electrical transmission system. Phase I. Final report, 
3:40974 (ALO-41/1) 

FOAMS/STABILITY 
Studies in South Africa related to fire protection in mines, 3:38938 
FOILS/PHYSICAL RADIATION EFFECTS 
Thin carbon foil breakage times under ion beam bombardment, 
3:41180 
FOOD 
See also ANIMAL FEEDS 
FRUITS 
MEAT 
VEGETABLES 
FOOD/CONTAMINATION 

Methodology for assessing dose commitment to individuals and to 
the population from ingestion of terrestrial foods contaminated 
by emissions from a nuclear fuel reprocessing plant at the 
Savannah River Plant, 3:41672 (UCID-17743) 

FOOD/RADIOACTIVITY 
Uranium in the soils and certain agricultural plants of the 
Leningrad region, 3:41501 (ORNL-tr-4541) 
FOOD/SOLAR DRYING 
Solar energized food dehydrator, 3:39806 
FOOD CHAINS/CONTAMINATION 

Aquatic food chain transport of radionuclides, 3:41531 (CONF- 
770901-) 

Methodology for assessing dose commitment to individuals and to 
the poe, te from ingestion of terrestrial foods contaminated 
by emissions from a nuclear fuel a plant at the 
Savannah River Plant, 3:41672 (UCID-17743) 

Terrestrial food chain transport of radionuclides, 3:41497 (CONF- 
770901-) 

FOOD INDUSTRY/CO-GENERATION 

Potential for cogeneration development in six major industries by 

1985, 3:40580 (HCP/M60172-01/2) 
FOOD PROCESSING/SOLAR DRYERS 

Application of solar energy to continuous belt dehydration. Final 
report. Phase I, 3:39781 (ORO-5119-1) 

FOOD PROCESSING/SOLAR PROCESS HEAT 

Application of solar energy to the supply of industrial process hot 
water. Energy reduction and economic analysis report. 
Aerotherm report TR-76-220 (Can washing at Campbell Soup 
Company in California), 3:39784 (SAN-1218-2) 

FORECASTING 
Use of preliminary data in econometric forecasting, 3:40523 
FORESTS/CONTAMINATION 

LASL models for environmental transport of radionuclides in 

forests (Plutonium cycling), 3:41505 (LA-UR-78-1097) 
FORMALDEHYDE/CHEMICAL REACTION KINETICS 
Kinetics of hydrogen-oxygen and hydrocarbon-oxygen reactions. 
Final report 1 Oct 72-31 Mar 77, 3:41230 (AD-A-046595) 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
PEAT 


PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/COMBUSTION 
Environmental research program (Environmental health hazards 
in California), 3:41440 (LBL-5982) 
FOSSIL FUELS/ECONOMIC ELASTICITY 
Assessment of interfuel substitution by electric utilities, 3:40693 
FOSSIL FUELS/RESEARCH PROGRAMS 
Fossil Energy Research and Development Program of the U.S. 
Department of Energy, FY 1979, 3:38728 (DOE/ET-0013(78)) 
FOSSIL FUELS/TRANSPORT 
Energy economy comparison of alternative possibilities of energy 
transport, 3:40091 
FOSSIL-FUEL POWER PLANTS 
Mehrum: a novelty in concrete. Mehrum power plant: extension 
by a 700 MW coal-fired unit, 3:39993 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
Goals and problems of the U.S. coal industry, 3:39013 
Term ‘environmentally damaging effects’ in the sense of the 
Federal Act on the Protection against Nuisances, 3:41492 
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FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
ABATEMENT 


Bonding of sulfur by ash during flame combustion of peat and a 
peat-oil mixture, 3:40069 

Test of transfer of boiler units to the burning of anthracite fine and 
oil in intersecting jets, 3:40010 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

CONTROL 

Electric utilities’ use of flue gas desulfurization technology in the 
united states, 3:40076 (PB-274120) 

Environmental control implications of generating electric power 
from coal. 1977 technology status report (300 references), 
3:38802 (ANL/ECT-3(App.E)) 

FOSSIL-FUEL POWER PLANTS/ASHES 
Possibilities for the utilization of power station ash, 3:40906 
FOSSIL-FUEL POWER PLANTS/BOILER FUEL 

Bonding of sulfur by ash during flame combustion of peat and a 
peat-oil mixture, 3:40069 

Solid waste as refuse-derived fuel, 3:39414 

Test of transfer of boiler units to the burning of anthracite fine and 
oil in intersecting jets, 3:40010 

FOSSIL-FUEL POWER PLANTS/BOILERS 

Erection and experiences with 600 MW brown coal boilers of the 
RWE, 3:40027 

Multicell fluidized-bed boiler design, construction, and test 
program, 3:40020 (FE-1237/M-78/64) 

FOSSIL-FUEL POWER PLANTS/BROWN COAL 
Erection and experiences with 600 MW brown coal boilers of the 
RWE, 3:40027 

FOSSIL-FUEL POWER PLANTS/CHEMICAL EFFLUENTS 

Emissions of 22 elements from brown-coal combustion, 3:39006 
FOSSIL-FUEL POWER PLANTS/CLOSED-CYCLE COOLING 

SYSTEMS 

Stopping pollution of natural watercourses by oil-containing 

wer station wastes, 3:40072 

FOSSIL-FUEL POWER PLANTS/COAL PREPARATION 

Gas purification of a boiler with an open pulverized fuel 
preparation system, 3:40084 

FOSSIL-FUEL POWER PLANTS/CO-GENERATION 

Case study: proposal to convert Gulf Coast plant from gas/oil to 
coal, 3:39981 (CONF-770136-) 

FOSSIL-FUEL POWER PLANTS/CONSTRUCTION 
ae types of principal power plant equipment (For USSR), 
3:407 


FOSSIL-FUEL POWER PLANTS/DESIGN 
Designing fossil-fuel-fired power stations from the point of view 
of today’s fuel situation, 3:39989 
Gas turbine engine power plant with a coal burning fluidized bed 
(Patent), 3:39986 
FOSSIL-FUEL POWER PLANTS/DUSTS 
Measuring mass concentrations of particles in ambient air, 3:41462 
FOSSIL-FUEL POWER PLANTS/ECONOMIC ANALYSIS 
Site-specific analysis of hybrid geothermal/fossil power plants, 
3:39901 (TID-27926) 
FOSSIL-FUEL POWER PLANTS/ECONOMICS 
Introductory remarks on coal utilization, 3:40067 (CONF-770136-) 
Review and critique of California electricity generation methods 
assessment project. Final report, 3:40703 (NP-22849) 
FOSSIL-FUEL POWER PLANTS/ECONOMIZERS 
Reliability of the water economizers of gas-oil boiler units with 
natural circulation, 3:40041 
FOSSIL-FUEL POWER PLANTS/ELECTRIC GENERATORS 
Study of a TV V-320-2 generator during underexcitation, 3:40046 
FOSSIL-FUEL POWER PLANTS OSTATIC 
PRECIPITATORS 
~—— electrostatic precipitators for power plants, 3:40074 (NP- 
23071) 
FOSSIL-FUEL POWER PLANTS/ENERGY POLICY 
Kaiparowits: a case study of conflicting interests, 3:41543 
Sa POWER PLANTS/ENVIRONMENTAL 


MAPS3S: studying the transport, transformation, and fate of 
atmospheric energy-related pollutants, 3:41436 (DOE/EV- 
0008/1) 

Plume model for the soot-catalyzed oxidation of SO2, 3:41446 
(LBL-6819) 

Quantitative environmental comparison of coal and nuclear 
generation workshop summary, 3:40684 (MTR-7004) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Effect of burner design and operating mode factors on nitrogen 
oxide emissions when burning a mixture of anthracite fines and 
sludge, 3:40081 

Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:38806 (EPRI-FP-13-SY(Vol.1)) 

Method for removing nitrogen oxides using ferricion-EDTA 
complex solutions (Patent), 3:40080 
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Method for removing nitrogen oxides from flue gas by absorption, 
3:40078 
On the necessary degree of ash removal from exhaust gases at new 
large thermal power stations, 3:40085 
Reduction of nitrogen oxides in exhaust gases of gas and oil-fired 
boilers at high-capacity power plants, 3:40082 
Sulfur control in coal-fired power plants: a probabalistic approach 
to policy analysis, 3:38803 (BNL-23580) 
Sulfur dioxide removal process (Patent), 3:40079 
FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 
COMBUSTORS 
Multicell fluidized-bed boiler design, construction, and test 
program, 3:40020 (FE-1237/M-78/64) 
FOSSIL-FUEL POWER PLANTS/FLY ASH 
Characterization of fly-ash and related metal oxides using Auger 
Electron Spectroscopy. Final report, 3:38789 (EPRI-FP-708) 
FOSSIL-FUEL POWER PLANTS/FUEL ECONOMY 
Improving fuel utilization rating and analysis at power stations 
with consideration of operating conditions, 3:39994 
FOSSIL-FUEL POWER PLANTS/FUEL SUBSTITUTION 
Policy implications of New England import dependency on fuel 
choices for electric power generation in New England, 3:40707 
FOSSIL-FUEL POWER PLANTS/GAS TURBINES 
Adiabatic coal-fired 1350 C expander, 3:40018 (CONF-7701 10-) 
Advanced ceramic combustor/heat exchanger engine system, 
3:40015 (CONF-770110-) 
Ceramics for utility application: ERDA/fossil energy program 
background, 3:40012 (CONF-770110-) 
Problems and operating experiences with gas turbines burning 
residual and crude oils, 3:40005 
Study of the heat extraction part of the GT-100-750-2 gas turbine 
unit, 3:40043 
FOSSIL-FUEL POWER PLANTS/GASEOUS WASTES 
Common practice of emission monitoring for all federal lands. 
Here: applicability of measuring instruments for continuous 
emission monitoring, 3:41463 
Heterogeneous reactions of polynuclear aromatic hydrocarbons 
and soot extracts with NOz, 3:41448 (LBL-6819) 
FOSSIL-FUEL POWER PLANTS/HEALTH HAZARDS 
Heterogeneous reactions of polynuclear aromatic hydrocarbons 
and soot extracts with NOz, 3:41448 (LBL-6819) 
FOSSIL-FUEL POWER PLANTS/HEAT EXCHANGERS 
Nondestructive evaluation techniques for high-temperature 
ceramic components. Quarterly report, January-March 1978, 
3:40011 (ANL/MSD-78-5) 
FOSSIL-FUEL POWER PLANTS/HYBRID SYSTEMS 
Site-specific analysis of hybrid geothermal/fossil power plants, 
3:39901 (TID-27926) 
Site-specific analysis of hybrid geothermal/fossil power plants, 
3:39910 (EPRI-ER-660-SR) 
FOSSIL-FUEL POWER PLANTS/OPERATION 
—— of automation in a new and an older power plant, 
:39992 
FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 
EQUIPMENT 
On the necessary degree of ash removal from exhaust gases at new 
large thermal power stations, 3:40085 
Operation and maintenance of particulate control devices on coal- 
fired utility boilers. Final report, 3:40075 (PB-274104) 
FOSSIL-FUEL POWER PLANTS/PUBLIC OPINION 
Kaiparowits: a case study of conflicting interests, 3:41543 
FOSSIL-FUEL POWER PLANTS/RETROFITTING 
Conference on coal production, use, and financing, 3:39009 
(CONF-770136-) 
Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:38806 (EPRI-FP-13-SY(Vol.1)) 
Introductory remarks on coal utilization, 3:40067 (CONF-770136-) 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 
Aspects of energy transport when choosing sites for coal-fired 
power stations, 3:40087 
FOSSIL-FUEL POWER PLANTS/SMOKES 
Computer simulation of the visual effects of smoke plumes, 
3:41438 (LA-UR-78-689) 
FOSSIL-FUEL POWER PLANTS/SOCIO-ECONOMIC 
FACTORS 
Quantitative environmental comparison of coal and nuclear 
generation workshop summary, 3:40684 (MTR-7004) 
FOSSIL-FUEL POWER PLANTS/STRESS ANALYSIS 
CYBERNET services overview, 3:42098 
FOSSIL-FUEL POWER PLANTS/SUPPORTS 
Supporting framework made of steel in conventional power 
plants, 3:40049 
FOSSIL-FUEL POWER PLANTS/TURBINES 
Vibration characteristics of a 500 MW turbine unit, 3:40044 
FOSSIL-FUEL POWER PLANTS/TURBOGENERATORS 
Study of a 300 MW turbine unit during underexcitation, 3:40045 


FUEL CANS 


Tests of a TV V-320-2 turbogenerator during asynchronous 
operation, 3:40047 
FOSSIL-FUEL POWER PLANTS/WASTE PROCESSING 
On the possibilities of using the ash of Kansk--Achinsk coal in the 
production of calcium carbide and cyanamide, 3:40911 
FOSSIL-FUEL POWER PLANTS/WASTE PRODUCT 
UTILIZATION 
Possibilities for the utilization of power station ash, 3:40906 
FOSSIL-FUEL POWER PLANTS/WATER POLLUTION 
Sampling and modeling of non-point sources at a coal-fired utility. 
Final report Jan 76-May 77, 3:40077 (PB-274369) 
FOSSIL-FUEL POWER PLANTS/WATER POLLUTION 
CONTROL 
Stopping pollution of natural watercourses by oil-containing 
wer station wastes, 3:40072 
FOUNDRIES/ENERGY CONSERVATION 
Possibilities and limits of the maximum control of electric power 
in a mixed metallurgical plant, 3:40862 


See FEDERAL POWER COMMISSION 
FRACTURES/ACOUSTIC MONITORING 
Development of high-temperature acoustic instrumentation for 
characterization of hydraulic fractures in dry hot rock, 3:39935 
FRANCE/COAL INDUSTRY 
Charbonnages de France in the business year 1976, 3:39012 
FRANCE/ENERGY MANAGEMENT 
Energy/environment management: application of decision 
analysis, 3:40633 (IIASA-RR-76-14) 
FRANCE/ENERGY SOURCE DEVELOPMENT 
Energy/environment management: application of decision 
analysis, 3:40633 (ILASA-RR-76-14) 
FRANCE/GEOTHERMAL ENERGY 
Reports of geothermal resources multi-purpose utilization fact 
finding committee, 3:39866 (NP-22629) 
FRANCE/RESEARCH PROGRAMS 
French activities in the field of photovoltaic power conversion for 
terrestrial use, 3:39516 
FRANCE/THERMAL WATERS 
Characteristics and origin of the major constituents dissolved in 
the thermal waters of the French Massif Central, 3:39891 
FRANCE/URANIUM MINES 
Cellier mines (French uranium mines), 3:39267 
FREE CONVECTION 
See NATURAL CONVECTION 
FRENCH ORGANIZATIONS/ENERGY POLICY 
Development of small-scale benign sources of energy in France, 
3:40554 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS/DESIGN 
One kilowatt photovoltaic subsystem using Fresnel lens 
concentrators, 3:39535 
FRESNEL LENS/FABRICATION 
Fresnel lenses used in solar technology, 3:39824 
FRESNEL LENS/PERFORMANCE 
One kilowatt photovoltaic subsystem using Fresnel lens 
concentrators, 3:39535 
FRUITS 
(Edible parts of plants only.) 
FRUITS/RADIOACTIVITY 
Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV-0539-13) 
FT, CALHOUN-1 
See CALHOUN-1 REACTOR 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/ENGINEERING 
Core engineering. Sixty-fifth quarterly report, November 1977- 
January 1978 (LMFBR; FFTF), 3:40200 (GEFR-10028-65) 
FUEL ASSEMBLIES/FLOW REGULATORS 
Onset of cavitation in pressure dropping devices in water and 
sodium (LMFBR), 3:40211 (IWGFR-9) 
FUEL ASSEMBLIES/HYDRAULICS 
Coolant mixing in LMFBR rod bundles and outlet plenum mixing 
transients. Progress report, June 1, 1977-August 31, 1977, 
3:40187 (COO-2245-53) 
FUEL ASSEMBLIES/PERFORMANCE TESTING 
Fuel for CAGR stations, 3:40167 
FUEL ASSEMBLIES/SPECIFICATIONS 
Fuel for CAGR stations, 3:40167 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Anisotropy of zirconium-2.5 wt% niobium fuel cladding after 
creep and irradiation, 3:40331 (AECL-5810) 





FUEL CANS/FRACTURE PROPERTIES 


FUEL CANS/FRACTURE PROPERTIES 
Application of fracture mechanics principles to stress corrosion 
fractures arising from contact stresses, 3:41112 
FUEL CANS/RUPTURES 
Transient tube burst tests on fast reactor fuel cladding, 3:40189 
(ECN-21) 
FUEL CANS/STRESS CORROSION 
Application of fracture mechanics principles to stress corrosion 
fractures arising from contact stresses, 3:41112 
FUEL CELL POWER PLANTS/ECONOMICS 
Assessment of the fuel cell's role in small utilities. Final report, 
3:40750 (EPRI-EM-696(Vol.1)) 
Assessment of the fuel cell's role in small utilities. Final report, 
3:40749 (EPRI-AF-696(Vol.1)) 
FUEL CELL POWER PLANTS/MARKET 
Assessment of the fuel cell's role in small utilities. Final report, 
3:40750 (EPRI-EM-696(Vol.1)) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROGEN FUEL CELLS 
FUEL CELLS/ELECTROLYTES 
Model analysis of the gas-electrolyte balance of supported gas- 
diffusion electrodes for fuel cells, 3:40756 
FUEL CELLS/MASS TRANSFER 
Model analysis of the gas-electrolyte balance of supported gas- 
diffusion electrodes for fuel cells, 3:40756 
FUEL CELLS/RESEARCH PROGRAMS 
Fossil Energy Research and Development Program of the U.S. 
Department of Energy, FY 1979, 3:38728 (DOE/ET-0013(78)) 
FUEL CONSUMPTION/BUILDINGS 
Buildings energy use data book: edition 1 (8 chapters plus 
glossary, user's guide, indexes, and bibliography), 3:40709 
(ORNL-5363) 
FUEL CONSUMPTION/DATA COMPILATION 
Buildings energy use data book: edition 1 (8 chapters plus 
glossary, user's guide, indexes, and bibliography), 3:40709 
(ORNL-5363) 
Fuel consumption and prices, 3:40715 (ORNL-5363) 
FUEL CONSUMPTION/ECONOMIC ANALYSIS 
Fuel consumption and prices, 3:40715 (ORNL-5363) 
FUEL CONSUMPTION/WEATHER 
Modeling residential demand for natural gas as a function of the 
coldness of the month, 3:40644 
FUEL CYCLE 
See also FUEL MANAGEMENT 
PLUTONIUM RECYCLE 
THORIUM CYCLE 
Fast reactors and the fuel cycle, 3:40276 
FUEL CYCLE/ENERGY ANALYSIS 
Considerations on the large-scale deployment of the nuclear-fuel 
cycle, 3:40577 
FUEL CYCLE/PLANNING 
Analyses of denatured fuel cycle systems, 3:40278 (CONF-780330- 


1) 
FUEL ECONOMY/MEASURING INSTRUMENTS 

Measurement of fuel quality and economy (Patent), 3:40853 

FUEL ELEMENT CLUSTERS/FLUID FLOW 

Coolant mixing in LMFBR rod bundles and outlet plenum mixing 
transients. Progress report, September 1, 1977-November 30, 
1977, 3:40188 (COO-2245-60) 

FUEL ELEMENT FAILURE 

LWR fuel-behavior research in the Federal Republic of Germany, 
3:40455 

Transient tube burst tests on fast reactor fuel cladding, 3:40189 
(ECN-21) 

FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 

Fuel rod mechanics and failure analysis twenty-second quarterly 
report, November 1977-January 1978 (LMFBR), 3:40405 
(GEFR-13923-22) 

Post-failure phenomena in LMFBR top accidents. Final report, 
October 1, 1976-September 30, 1977, 3:40429 (NUREG/CR- 
0018) 

FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
Conditioning of nuclear reactor fuel (Patent), 3:40334 
FUEL ELEMENTS/DESIGN 

Design, irradiation and post-irradiation examination of Na-bonded 

(U,Pu)C fuel rods of the test group Mol 15, 3:40190 (EURFNR- 


1421) 
FUEL ELEMENTS/FABRICATION 
Porosity characterization of ceramic nuclear fuel, 3:40333 
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FUEL ELEMENTS/FISSION PRODUCT RELEASE 
Analysis of fission product behavior in the Saclay Spitfire Loop 
Test SSL-1 (HTGR), 3:40154 (GA-A-13839) 
Fission product source terms for the LWR loss-of-coolant 
accident: summary report, 3:40431 (NUREG/CR-0091) 
FUEL ELEMENTS/IRRADIATION 
Design, irradiation and post-irradiation examination of Na-bonded 
(U,Pu)C fuel rods of the test group Mol 15, 3:40190 (EURFNR- 
1421 


) 
FUEL ELEMENTS/PERFORMANCE 
Planning support document for the EPRI Light Water Reactor 
Fuel Performance Program. Supplement No. 1: progress in 
1977, 3:40124 (EPRI-NP-737-SR) 
FUEL ELEMENTS/PERFORMANCE TESTING 
Design, irradiation and post-irradiation examination of Na-bonded 
(U,Pu)C fuel rods of the test group Mol 15, 3:40190 (EURFNR- 


1421) 
FUEL ELEMENTS/POROSITY 
Porosity characterization of ceramic nuclear fuel, 3:40333 
FUEL ELEMENTS/VAPORIZATION HEAT 
Characterization of mixed LMFBR fuel-sodium aerosols 
generated by laser vaporization, 3:41485 (PNL-2500(Pt.1)) 
Translocation of mixed LMFBR fuel-sodium aerosols from the 
lung following inhalation by rodents, 3:41699 (PNL-2500(Pt.1)) 
FUEL FABRICATION PLANTS/CRITICAL 
Precautions for preventing criticality at plutonium fuel treatment 
facilities, 3:39288 
FUEL FABRICATION PLANTS/INDUSTRIAL WASTES 
Biological denitrification of high concentration nitrate waste 
(Patent), 3:41526 
FUEL FABRICATION PLANTS/NUCLEAR MATERIALS 
MANAGEMENT 
Design of a 5*Cf neutron assay system for evaluation at the 
Savannah River Plant fuel fabrication facility, 3:39359 (LA-UR- 
78-708) 
FUEL FABRICATION PLANTS/OFF-GAS SYSTEMS 
Plutonium and uranium emission experience in U.S. nuclear 
facilities using HEPA filtration, 3:39324 
FUEL FABRICATION PLANTS/RADIATION HAZARDS 
External radiation and radioactive contamination control in a 
plant for fabricating plutonium-bearing fuel, 3:39289 
FUEL FABRICATION PLANTS/RADIATION MONITORING 
External radiation and radioactive contamination control in a 
plant for fabricating plutonium-bearing fuel, 3:39289 
FUEL FABRICATION PLANTS/RADIOACTIVE EFFLUENTS 
Plutonium and uranium emission experience in U.S. nuclear 
facilities using HEPA filtration, 3:39324 
FUEL FABRICATION PLANTS/SAFETY ENGINEERING 
Evaluation of methods for seismic analysis of nuclear fuel 
reprocessing and fabrication facilities, 3:41757 (UCRL-52159) 
FUEL FABRICATION PLANTS/SEISMIC SURVEYS 
Evaluation of methods for seismic analysis of nuclear fuel 
reprocessing and fabrication facilities, 3:41757 a” 52159) 
FUEL FABRICATION PLANTS/SITE SELECTIO 
Evaluation of methods for seismic analysis of sa ay fuel 
reprocessing and fabrication facilities, 3:41757 (UCRL-52159) 
FUEL FEEDING SYSTEMS/CONTROL 
Gas generator research and development: BI-GAS process. 
Quarterly report, July-September 1977. BCR report L-852, 
3:38741 (FE-1207-37) 
FUEL FEEDING SYSTEMS/DESIGN 
Coal feeder development program. Monthly technical progress 
report, February 21, 1978-March 20, 1978, 3:38981 (FE-1794-35) 
FUEL FEEDING SYSTEMS/PERFORMANCE TESTING 
Coal feeder development program. Monthly technical progress 
report, February 21, 1978-March 20, 1978, 3:38981 (FE-1794-35) 
Coal feeder development program. Phase-II and Mod. A001. 
Quarterly technical progress report, July 1-September 30, 1977 
(Screw type; 80 references), 3:38980 (FE-1794-28) 
FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
PRODUCER GAS 
FUEL GAS/COMBUSTION 
Enlargement of the utilization possibilities of fuels by the use of 
oxygen, 3:39138 
FUEL GAS/PRODUCTION 
Gas generator for the conversion of a reaction mixture of a 
hydrocarbon-containing fuel and an oxygen-containing gas into 
a fuel gas (Patent), 3:39093 
Process for the production of desulfurized oil and combustion gas 
from heavy oil (Patent), 3:39095 
FUEL GAS/SYNTHESIS 
Method and facility to produce fuel gases from lumpy house and 
industrial refuse and the like, 3:39406 
FUEL LOADING 
See REACTOR FUELING 
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FUEL MANAGEMENT/OPTIMIZATION 
Feasibility of core management system by data communication for 
boiling water reactors, 3:40132 
FUEL OILS 
See also RESIDUAL FUELS 
FUEL OILS/ADDITIVES 
Additives and fuels containing these (Patent), 3:39134 
Efficacy of aluminosilicate additive to liquid boiler fuel, 3:40034 
FUEL OILS/COMPARATIVE EVALUATIONS 
Case study: proposal to convert Gulf Coast plant from gas/oil to 
coal, 3:39981 (CONF-770136-) 
Introductory remarks on coal utilization, 3:40067 (CONF-770136-) 
FUEL OILS/DESULFURIZATION 
Hydrodesulfurization process employing a group IV-B promoted 
catalyst (Patent), 3:39083 
FUEL OILS/FUEL ECONOMY 
Conditioning and flotation of ilmenite at various pulp 
temperatures, 3:40863 
FUEL OILS/PRODUCTION 
Method for upgrading synthetic oils boiling above gasoline boiling 
material (Patent), 3:38734 
FUEL OILS/SENSIBLE HEAT STORAGE 
Heating fuel oil tank as a solar store, 3:39848 
FUEL PELLETS 
Conditioning of nuclear reactor fuel (Patent), 3:40334 
FUEL PELLETS/FABRICATION 
Role of powder metallurgy industry in the development of atomic 
energy, 3:39287 
FUEL PELLETS/FISSION PRODUCT RELEASE 
Fission gas release from fuel at high burnup, 3:40423 (NUREG- 
0418) 
FUEL PELLETS/FUSION YIELD 
Laser fusion, 3:42007 
FUEL PELLETS/INTERFEROMETRY 
Interferometric measurement of cryogenic laser fusion target 
uniformity, 3:42035 
FUEL PINS 
Irradiation and post-irradiation examination data from selected F9 
and FS test pins, 3:40196 (GEFR-00305) 
FUEL PINS/FABRICATION 
Advanced safety analysis thirteenth quarterly report, September- 
November 1977 (LMFBR), 3:40408 (GEFR-14038-13) 
FUEL PINS/HEAT TRANSFER 
Heat transmission during startup in carbide fuel rods provided 
with average to large fabrication gaps (LMFBR), 3:40215 
(KFK-2472) 
FUEL PINS/OSCILLATION MODES 
Finite-element solution of added mass and damping of oscillating 
rods in viscous fluids (LMFBR), 3:40185 (ANL-CT-78-22) 
FUEL PINS/PERFORMANCE 
Data-based evaluation of thermal performance mechanisms in 
mixed-oxide fuel pins, 3:40195 (GEFR-00295) 
FUEL PINS/PERFORMANCE TESTING 
Advanced safety analysis thirteenth quarterly report, September- 
November 1977 (LMFBR), 3:40408 (GEFR-14038-13) 
Study of the transient correction factor used in TREAT reactor 
in-pile experiments, 3:40352 (ANL-78-31) 
FU£L REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 
FUEL REPROCESSING PLANTS/ENVIRONMENTAL 
EFFECTS 
Methodology for assessing dose commitment to individuals and to 
the population from ingestion of terrestrial foods contaminated 
by emissions from a nuclear fuel reprocessing plant at the 
Savannah River Plant, 3:41672 (UCID-17743) 
FUEL REPROCESSING PLANTS/INDUSTRIAL WASTES 
Biological denitrification of high concentration nitrate waste 
(Patent), 3:41526 
FUEL REPROCESSING PLANTS/NUCLEAR MATERIALS 
MANAGEMENT 
Requirements for near-real-time accounting of strategic nuclear 
materials in nuclear fuel reprocessing, 3:39360 (LA-UR-78-832) 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
B-scintillation monitor for krypton-85 at high pressures, 3:41404 
Laboratory evaluation of Zeolite molecular sieve 3A for 
adsorption of tritiated water vapor from HTGR fuel 
reprocessing off-gas, 3:39311 (ICP-1137) 
Method of and apparatus for separating krypton from radioactive 
waste gases, 3:39322 
Plutonium and uranium emission experience in U.S. nuclear 
facilities using HEPA filtration, 3:39324 
FUEL REPROCESSING PLANTS/ON-LINE MEASUREMENT 
SYSTEMS 
Simultaneous analysis of uranium and nitrate, 3:39297 (ORNL/ 
TM-6292) 


FUELS/ADDITIVES 


FUEL REPROCESSING PLANTS/PILOT PLANTS 
General Atomic reprocessing pilot plant: description and results of 
initial testing, 3:39294 (GA-A-14642) 
FUEL REPROCESSING PLANTS/PROCESS SOLUTIONS 
Requirements for near-real-time accounting of strategic nuclear 
materials in nuclear fuel reprocessing, 3:39360 (LA-UR-78-832) 
FUEL REPROCESSING PLANTS/RADIOACTIVE 
EFFLUENTS 
Plutonium and uranium emission experience in U.S. nuclear 
facilities using HEPA filtration, 3:39324 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
DISPOSAL 
Radionuclide distributions in deep-ocean sediment cores. Progress 
report, 1 October 1976 - 31 December 1977, 3:41534 (COO- 
2379-18) 
FUEL REPROCESSING PLANTS/SAFEGUARDS 
Feasibility study of a high-precision XRF system for analysis of 
solutions and slurries, 3:39361 (MLM-2505(OP)) 
FUEL REPROCESSING PLANTS/SAFETY ENGINEERING 
Evaluation of methods for seismic analysis of nuclear fuel 
reprocessing and fabrication facilities, 3:41757 (UCRL-52159) 
FUEL REPROCESSING PLANTS/SEISMIC SURVEYS 
Evaluation of methods for seismic analysis of nuclear fuel 
reprocessing and fabrication facilities, 3:41757 (UCRL-52159) 
FUEL REPROCESSING PLANTS/SITE SELECTION 
Evaluation of methods for seismic analysis of nuclear fuel 
reprocessing and fabrication facilities, 3:41757 (UCRL-52159) 
FUEL RODS 
Expandable device for a nuclear fuel rod (Patent), 3:40332 
FUEL RODS/FABRICATION 
Absorber for gaseous tritium and process for its manufacture 
(Patent), 3:39284 
FUEL RODS/PERFORMANCE TESTING 
Irradiation performance of HTGR fuel rods in HFIR experiments 
HRB-9 and -10, 3:40158 (ORNL-5254) 
Postirradiation examination results for the Irradiation Effects Test 
IE-5 (PWR), 3:40142 (TREE-NUREG-1201) 
FUEL RODS/PHYSICAL RADIATION EFFECTS 
Postirradiation examination results for the Irradiation Effects Test 
IE-5 (PWR), 3:40142 (TREE-NUREG-1201) 
FUEL SUBSTITUTION/ECONOMIC IMPACT 
Policy implications of New England import dependency on fuel 
choices for electric power generation in New England, 3:40707 
FUEL SUBSTITUTION/ENVIRONMENTAL IMPACTS 
Policy implications of New England import dependency on fuel 
choices for electric power generation in New England, 3:40707 
FUEL SUBSTITUTION EQUIVALENT 
See ENERGY SUBSTITUTION EQUIVALENT 
FUEL-COOLANT INTERACTIONS 
Radiological assessment models fourteenth quarterly report, 
December 1977-February 1978 (LMFBR), 3:40407 (GEFR- 
14034-14) 
FUEL-COOLANT INTERACTIONS/CHEMICAL 
EXPLOSIONS 
Recent advances in understanding large scale vapour explosions 
(LMFBR), 3:40393 (CEGB-RD/B/N-3666) 
FUEL-COOLANT INTERACTIONS/COMPUTER 
CALCULATIONS 
Post-failure phenomena in LMFBR top accidents. Final report, 
October 1, 1976-September 30, 1977, 3:40429 (NUREG/CR- 
0018) 
FUEL-COOLANT INTERACTIONS/HEAT TRANSFER 
Influence of fission fragments and liquid-liquid contact on the 
— superheat for bubble nucleation in sodium (LMFBR), 
:40238 
Transient energy transfer by conduction and radiation for a 
sudden contact between molten UO, and sodium, 3:40390 
(ANL-78-34) 
FUEL-COOLANT INTERACTIONS/HYDRAULICS 
Influence of fission fragments and liquid-liquid contact on the 
minimum superheat for bubble nucleation in sodium (LMFBR), 


See also AUTOMOTIVE FUELS 
AVIATION FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
FUELS/ADDITIVES 
Petroleum fuel additives: a case for recognition, 3:39132 





FUELS/CALORIFIC VALUE 


FUELS/CALORIFIC VALUE 
Comparative energies of alternative fuels, 3:40553 
FUELS/COMBUSTION PROPERTIES 
Petroleum fuel additives: a case for recognition, 3:39132 
FUELS/DATA COMPILATION 
Projects to expand fuel sources in Eastern States: an update of 
Information Circular 8725. Survey of planned or proposed coal 
mines, coal and noncoal conversion plants, electric generating 
plants, oil refineries, uranium enrichment facilities, and related 
infrastructure, in states East of the Mississippi River (as of July 
1977), 3:40549 (BM-IC-8765) 
FUKUSHIMA-1 REACTOR/MODIFICATIONS 
Alteration of reactor installations (Units 1, 2, 3, 4, 5 and 6) in 
Fukushima Nuclear Power Station No. 1 of the Tokyo Electric 
Power Company, Inc., 3:40133 
FUKUSHIMA-2 REACTOR/MODIFICATIONS 
Alteration of reactor installations (Units 1, 2, 3, 4, 5 and 6) in 
Fukushima Nuclear Power Station No. | of the Tokyo Electric 
Power Company, Inc., 3:40133 
FUKUSHIMA-3 REACTOR/MODIFICATIONS 
Alteration of reactor installations (Units 1, 2, 3, 4, 5 and 6) in 
Fukushima Nuclear Power Station No. 1 of the Tokyo Electric 
Power Company, Inc., 3:40133 
FUKUSHIMA-4 REACTOR/MODIFICATIONS 
Alteration of reactor installations (Units 1, 2, 3, 4, 5 and 6) in 
Fukushima Nuclear Power Station No. 1 of the Tokyo Electric 
Power Company, Inc., 3:40133 
FUKUSHIMA-5 REACTOR/MODIFICATIONS 
Alteration of reactor installations (Units 1, 2, 3, 4, 5 and 6) in 
Fukushima Nuclear Power Station No. 1 of the Tokyo Electric 
Power Company, Inc., 3:40133 
FUKUSHIMA-6 REACTOR/MODIFICATIONS 
Alteration of reactor installations (Units 1, 2, 3, 4, 5 and 6) in 
Fukushima Nuclear Power Station No. 1 of the Tokyo Electric 
Power Company, Inc., 3:40133 
MES 


See AEROSOLS 
FUNCTIONS 
Class of non-associative functions of a single positive real variable, 
3:42085 (BNL-23308) 
Set of non-associative functions of a single positive real variable 
(f(x) = x/sup x//sup x/...///), 3:42084 (BNL-23081) 
NGI 


See also NEUROSPORA 
YEASTS 
FUNGI/GROWTH 
Studies on cellulose degradation by a Thermoactinimyces Sp, 
3:39661 (COO-4070-2) 
FUNGI/MUTATIONS 
Biological production of organic solvents from cellulosic wastes. 
Six-month progress report, June 1977, 3:39662 (COO-4070-5) 
Biological production of organic solvents from cellulosic wastes. 
Progress report, September 15, 1976-September 14, 1977, 
3:39660 (COO-4070-1) 
FUNGI/RADIONUCLIDE KINETICS 
Method for collecting spores from a mold (Patent), 3:41504 
FURNACES 
See also BLAST FURNACES 
GAS GENERATORS 
OIL FURNACES 
FURNACES/ENERGY CONSERVATION 
Using recuperated heat to preheat combustion air, 3:40891 
FURNACES/ENERGY EFFICIENCY 
Start to recoup, 3:40900 
FURNACES/FUEL CONSUMPTION 
Conversion from radiant tube to direct fire, 3:40878 
Using recuperated heat to preheat combustion air, 3:40890 
FURNACES/FUEL ECONOMY 
Computer control of reheating furnaces, 3:40867 
Evaluation of developments in fuel saving techniques for industry, 
3:40870 
Fuel economy through automatic furnace pressure control, 
3:40874 


Fuel economy through automatic furnace pressure control: user 
comments, 3:40875 
Fuel economy through automatic furnace pressure control: user 
comments, 3:40876 
Fuel economy through automatic furnace pressure control: user 
comments, 3:40877 
FURNACES/HEAT RECOVERY EQUIPMENT 
Apparatus and method of utilizing waste heat from furnace 
combustion (Patent), 3:40828 
Heat recovery system for forced air furnaces (Patent), 3:40783 
Heat recuperation (Patent), 3:40883 
FURNACES/POLLUTION CONTROL EQUIPMENT 
Method and apparatus for purifying blister furnace effluent 
(Patent), 3:41371 
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FURNACES/REFRACTORIES 
Effects of alternate fuels. Report No. 4. Analysis of soaking pit 
cover refractories degraded by residual oil combustion 
products, 3:41177 (ORNL/TM-6204) 
FURNACES/RETROFITTING 
Conversion from radiant tube to direct fire, 3:40878 
FURNACES/WASTE HEAT TION 
Energy savings through recuperators, 3:40895 
High temperature heat recovery, 3:40893 
Recuperator retrofit on aluminum melter, 3:40896 
Use of heat recovery equipment, 3:40897 
Using recuperated heat to preheat combustion air, 3:40890 
Using recuperated heat to preheat combustion air, 3:40891 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GALAXY CLUSTERS/ELLIPTICAL CONFIGURATION 
Elliptical shape of the coma cluster, 3:41792 
GALLIUM/ABSORPTION SPECTROSCOPY 
Quality engineering and control semiannual progress report, May- 
October 1977, 3:41184 (RFP-2699) 
GALLIUM ARSENIDE SOLAR CELLS/ANTIREFLECTION 
COATINGS 
High efficiency thin window Ga/sub 1-x/Al/sub x/As/GaAs 
solar cells, 3:39574 
GALLIUM ARSENIDE SOLAR CELLS/CALIBRATION 
High altitude calibration of thirty-three silicon and gallium 
arsenide solar cells on a sounding rocket, 3:39505 
GALLIUM ARSENIDE SOLAR CELLS/COST 
— of GaAs solar cells for Air Force Space Power Systems, 
3:39 
GALLIUM ARSENIDE SOLAR CELLS/ECONOMICS 
High efficiency and large area (GaAl)As-GaAs solar cells, 3:39563 
GALLIUM ARSENIDE SOLAR CELLS/ELECTRICAL 
PROPERTIES 
SnO2-GaAs and SnO2-Ge heterojunction solar cells, 3:39570 
GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 
Gallium arsenide thin films on tungsten/graphite substrates: Phase 
II. Quarterly project report No. 1, September 1, 1977- 
November 30, 1977, 3:39484 (SAN-1284-1) 
High efficiency and large area (GaAl)As-GaAs solar cells, 3:39563 
High efficiency thin window Ga/sub 1-x/Al/sub x/As/GaAs 
solar cells, 3:39574 
Improved GaAs solar cells with very thin junctions, 3:39566 
Rheotaxy for large grain thin film solar cell fabrication (Large 
grain size polycrystals), 3:39576 
Single crystal and polycrystalline GaAs solar cells using AMOS 
technology, 3:39553 
SnO2-GaAs and SnO2-Ge heterojunction solar cells, 3:39570 
Structure and Schottky barrier diode properties of polycrystalline 
GaAs films grown by the close spaced vapour transport 
technique on Mo substrates, 3:39569 
Vapor-phase-epitaxial growth, processing, and performance of 
AlAs-GaAs heterojunction solar cells, 3:39564 
GALLIUM ARSENIDE SOLAR CELLS/PERFORMANCE 
High efficiency thin window Ga/sub 1-x/Al/sub x/As/GaAs 
solar cells, 3:39574 
Improved GaAs solar cells with very thin junctions, 3:39566 
a of GaAs solar cells for Air Force Space Power Systems, 
3:39509 
Progress report on a 1-kW terrestrial array of AlGaAs/GaAs 
concentrator solar cells (Concentration ratio of 1100:1), 3:39534 
Single crystal and polycrystalline GaAs solar cells using AMOS 
technology, 3:39553 
Vapor-phase-epitaxial growth, processing, and performance of 
AlAs-GaAs heterojunction solar cells, 3:39564 
GALLIUM ARSENIDE SOLAR CELLS/PHYSICAL 
RADIATION EFFECTS 
Performance of AlGaAs/GaAs solar cells in the space 
environment, 3:39620 
GALLIUM ARSENIDE SOLAR CELLS/SOLAR 
CONCENTRATORS 


Progress report on a 1-kW terrestrial array of AlGaAs/GaAs 
concentrator solar cells (Concentration ratio of 1100:1), 3:39534 
GALLIUM ARSENIDE SOLAR CELLS/SPECTRAL 
RESPONSE 
Improved GaAs solar cells with very thin junctions, 3:39566 
GALLIUM ARSENIDES/ABSORPTION SPECTRA 
Studies of the optical properties of solids. I. Two-photon 
electroabsorption. II. Electron-hole exchange coupling at L-II, 
L-III edges, 3:41170 (COO-1198-1206) 
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GALLIUM ARSENIDES/CRYSTAL GROWTH 
Rheotaxy for large grain thin film solar cell fabrication (Large 
grain size polycrystals), 3:39576 
GALLIUM ARSENIDES/DEPOSITION 
Gallium arsenide thin films on tungsten/graphite substrates: Phase 
II. Quarterly project report No. 1, September 1, 1977- 
November 30, 1977, 3:39484 (SAN-1284-1) 
GALLIUM ARSENIDES/VAPOR PLATING 
Structure and Schottky barrier diode properties of polycrystalline 
GaAs films grown by the close spaced vapour transport 
technique on Mo substrates, 3:39569 
GALLIUM SELENIDES/CRYSTAL GROWTH 
Ternary semiconductor crystals for nonlinear optical applications 
(AgGa Sez and CdGeAsz), 3:41166 
GAMMA DOSIMETRY/CALORIMETRIC DOSEMETERS 
Biological and clinical dosimetry. Progress report, 1 October 
1976-30 September 1977, 3:41922 (COO-3522-21) 
GAMMA DOSIMETRY/TISSUE-EQUIVALENT DETECTORS 
Biological and clinical dosimetry. Progress report, 1 October 
1976-30 September 1977, 3:41922 (COO-3522-21) 
GAMMA LOGGING/COMPUTER CALCULATIONS 
NDA technology for uranium resource evaluation. Progress 
report, October 1-December 31, 1977, 3:39247 (LA-7251-PR) 
GAMMA RADIATION/INTERACTIONS 
Principles and techniques of radiation hardening. Volume I. 
Interaction of radiation with matter and material effects, 3:41409 
GAMMA RADIOGRAPHY/EQUIPMENT 
ies gm apparatus (Patent), 3:41331 
GAMMA SPECTROSCOPY 


—— gamma-ray spectrometry in uranium exploration, 
:39259 
GAMMA TRANSMISSION SCANNING 
See PHOTON TRANSMISSION SCANNING 
GAMMA TRANSPORT THEORY 
See also PHOTON TRANSPORT 
GAMMA TRANSPORT THEORY/MULTIGROUP THEORY 
Definition of two band parameters for use in photon transport 
calculations, 3:41915 (UCID-17774) 
GAS APPLIANCES 
See also AIR CONDITIONERS 
REFRIGERATORS 
STOVES 
WATER HEATERS 
GAS APPLIANCES/ENERGY EFFICIENCY 
Southern California Gas Company's voluntary load reduction 
plan, 3:40774 (LBL-5236) 
GAS APPLIANCES/FUELS 
Range of exchangeability of natural gases in domestic appliances 
based on the van der Linden diagram, 3:40830 
GAS APPLIANCES/STANDARDIZATION 
Range of exchangeability of natural gases in domestic appliances 
based on the van der Linden diagram, 3:40830 
GAS COMPRESSORS/ AVAILABILITY 
Survey of industrial coal conversion equipment capabilities: 
rotating components, 3:38751 (ORNL/TM-6074) 
AS COOLANTS 


See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also AGR TYPE REACTORS 
GCFR REACTOR 
GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/PRIMARY COOLANT CIRCUITS 
Calculation of temperature and composition in the flow of a 
chemically reacting gas in a heated channel, 3:40119 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW/STABILITY 
Stability of airflows in mine ventilation networks, 3:38962 
GAS GENERATORS/DESIGN 
Downhole recovery system (Patent), 3:39066 
Gas generator for the conversion of a reaction mixture of a 
hydrocarbon-containing fuel and an oxygen-containing gas into 
a fuel gas (Patent), 3:39093 
GAS GENERATORS/PRODUCTION 
Breech door for synthesis gas generators (Patent), 3:39401 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
GAS LASERS/ELECTRONIC STRUCTURE 
Electronic states of Ar2F and KreF, 3:41297 
GAS LASERS/EMISSION SPECTRA 
Rare-gas halide lasers, 3:41296 


GAS TURBINES/MATERIALS 


GAS LASERS/EXCITATION 
Rare-gas halide lasers, 3:41296 
GAS LASERS/FEASIBILITY STUDIES 
Sodium vapor heat pipe laser cell, 3:41288 (LA-UR-78-532) 
GAS LASERS/FREQUENCY SELECTION 
Tunable high-efficiency microwave frequency shifting of infrared 
lasers, 3:41292 
GAS LASERS/OPERATION 
Optically pumped mercury laser for absolute frequency 
stabilization, 3:41306 
GAS LASERS/STABILITY 
Stability criteria in metal vapor discharges, 3:41294 
GAS OILS/CATALYTIC CRACKING 
Catalytic cracking process (Patent), 3:39090 
GAS OILS/THERMAL CRACKING 
Thermal cracking of shale oil (Patent), 3:39185 
GAS TURBINES/CERAMICS 
Ceramic technology readiness program. Sixth monthly technical 
progress report, February 27-April 2, 1978, 3:39999 (FE-2664-6) 
GAS TURBINES/COMBUSTORS 
Recent developments in the application of ceramics to gas turbine 
combustors, 3:40016 (CONF-770110-) 
GAS TURBINES/CONSTRUCTION 
Process for operating a turbine plant and plant for carrying out the 
process (Patent), 3:40055 
GAS TURBINES/COOLING SYSTEMS 
Design and performance of transpiration-cooled combustion 
systems, 3:41345 
Part closed cycle gas turbine plant (Patent), 3:40059 
GAS TURBINES/DEMONSTRATION PROGRAMS 
Adiabatic coal-fired 1350 C expander, 3:40018 (CONF-770110-) 
GAS TURBINES/DESIGN 
Advanced ceramic combustor/heat exchanger engine system, 
3:40015 (CONF-770110-) 
Aero engines climb toward better fuel efficiency, 3:40963 
Axial or radial gas turbine (Patent), 3:40990 
Ceramics technology readiness development program. Phase I. 
Conceptual designs and material screening. 6th monthly 
technical progress report for March 1978, 3:40022 (FE-2786-12) 
Design and performance of high temperature turbines in turbofan 
engines, 3:40964 
Gas turbines with complete continuous combustion of the fuels 
(Patent), 3:41346 
Gas turbine plant (Patent), 3:40967 
Gas turbine plant with main circuit and subsequent 
thermodynamic working circuit (Patent), 3:40879 
Gas turbine HTGR program. Quarterly progress report for the 
period ending September 30, 1977, 3:40157 (GA-A-14801) 
Preliminary design of axial flow hydrocarbon turbine-generator 
set for geothermal applications, 3:39916 (EPRI-ER-660-SR) 
GAS TURBINES/EFFICIENCY 
Investigation of economic efficiency of gas turbines under off- 
design operating conditions, 3:40032 
GAS TURBINES/FABRICATION 
Ceramic blade attachment programs at Pratt and Whitney 
Aircraft, 3:40959 (CONF-770110-) 
GAS TURBINES/FUEL INJECTION SYSTEMS 
Contribution to the theory of a two-phase jet device, 3:41347 
GAS TURBINES/FUEL SYSTEMS 
Low nitric oxide emission combustion system for gas turbines 
(Patent), 3:41012 
Mechanism for exhausting impurities from engine fuel (Patent), 


:40953 
GAS TURBINES/GAS FLOW 
Investigation of flow characteristics of gas turbines, 3:40024 
GAS TURBINES/HEAT EXCHANGERS 
Regenerative heat-exchanger of a gas turbine (Patent), 3:40884 
GAS TURBINES/MATERIALS 

Air Force opportunities for ceramic utilization, 3:40956 (CONF- 
770110-) 

Application of ceramics to MERADCOM 10 kW gas turbine 
engine, 3:40017 (CONF-770110-) 

ARPA/Navy ceramic engine progress, 3:40960 (CONF-770110-) 

Automotive ceramic turbines and directions for future ceramic 
technology, 3:40958 (CONF-770110-) 

Ceramic gas turbine work, 3:40013 (CONF-770110-) 

Ceramics for utility application: ERDA/fossil energy program 
background, 3:40012 (CONF-770110-) 

Hot corrosion/erosion testing of materials for applications for 
advanced power conversion systems using coal-derived fuels. 
Task II. Evaluation of turbine materials for use in a coal-fired 
fluidized bed combustion environment. Progress report No. 20, 
February 1978, 3:39001 (FE-2326-20) 

Navy interests in the development of ceramics for gas turbine 
engine applications, 3:40957 (CONF-770110-) 





GAS TURBINES/OPERATION 


Opportunities for ceramics in the ERDA/NASA continuous 
combustion propulsion systems program, 3:40955 (CONF- 
770110-) 

Review of ceramic component developments for industrial gas 
turbines, 3:40014 (CONF-770110-) 

Ricardo keramos: a ceramic gas turbine concept, 3:40986 

Thermal barrier coatings: a near term, high payoff technology, 
3:40962 (CONF-7701 10-) 

GAS TURBINES/OPERATION 

Gas turbines - operational behavior and optimization, 3:40965 

Problems and operating experiences with gas turbines burning 
residual and crude oils, 3:40005 

GAS TURBINES/OPTIMIZATION 
Gas turbines - operational behavior and optimization, 3:40965 
GAS TURBINES/PERFORMANCE TESTING 

Study of the heat extraction part of the GT-100-750-2 gas turbine 
unit, 3:40043 

Thermal barrier coatings: a near term, high payoff technology, 
3:40962 (CONF-7701 10-) 

GAS TURBINES/POLLUTION CONTROL EQUIPMENT 

Low nitric oxide emission combustion system for gas turbines 

(Patent), 3:41012 
GAS TURBINES/RESEARCH PROGRAMS 

Ceramic technology readiness program. Sixth monthly technical 
progress report, February 27-April 2, 1978, 3:39999 (FE-2664-6) 

Development of high temperature turbine subsystem technology 
to a “technology readiness status”: Phase II. Progress report for 
March 1978, 3:40001 (FE-1806-44) 

GAS TURBINES/ROTORS 

Progress toward ceramic turbine rotors by CVD (Chemical vapor 

deposition (CVD)), 3:40961 (CONF-770110-) 
GAS TURBINES/SERVICE LIFE 

Service life of materials and parts of gas turbine engines subjected 

to thermocyclic loading, 3:41351 
GAS TURBINES/SUPERCHARGERS 

Investigation of turbine stages of superchargers with partial intake, 

3:40997 


GAS TURBINES/TURBINE BLADES 
Erosion study in turbomachinery affected by coal and ash 
particles: Phase 1. Interim report, December 1976-March 31, 
1977, 3:40021 (FE-2465-3) 
Evaluation of the strength of turbine rotor blades, taking account 
of operational damage, 3:41247 
Problem of heat emission on perforated turbine blades, 3:40039 
GASEOUS DIFFUSION PLANTS/DATA COMPILATION 
Projects to expand fuel sources in Eastern States: an update of 
Information Circular 8725. Survey of planned or proposed coal 
mines, coal and noncoal conversion plants, electric generating 
plants, oil refineries, uranium enrichment facilities, and related 
infrastructure, in states East of the Mississippi River (as of July 
1977) (149 tables), 3:40549 (BM-IC-8765) 
GASEOUS DIFFUSION PLANTS/DESIGN 
Gaseous diffusion. von Karman Institute for fluid dynamics 1977- 
1978 lecture series No. 10, aerodynamic separation of gases and 
isotopes: recent advances, 3:39280 (K/OA-4245) 
GASEOUS DIFFUSION PROCESS/REVIEWS 
Gaseous diffusion. von Karman Institute for fluid dynamics 1977- 
1978 lecture series No. 10, aerodynamic separation of gases and 
isotopes: recent advances, 3:39280 (K/OA-4245) 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/AIR POLLUTION CONTROL 
Method and apparatus for purifying blister furnace effluent 
(Patent), 3:41371 
Method of processing of waste gases (Patent), 3:41380 
GASEOUS WASTES/CHEMICAL COMPOSITION 
Heterogeneous reactions of polynuclear aromatic hydrocarbons 
and soot extracts with NO2, 3:41448 (LBL-6819) 
GASEOUS WASTES/CLEANING 
Method to remove nitrogen oxide from waste gases, 3:41319 
Process for catalytically treating an exhaust gas containing 
ammonia gas and oxygen gas to reduce said ammonia gas to 
nitrogen (Patent), 3:40904 
GASEOUS WASTES/DENITRIFICATION 
Method for removing nitrogen oxides using ferricion-EDTA 
complex solutions (Patent), 3:40080 
me for removing nitrogen oxides from flue gas by absorption, 
:40078 


Process for removing nitric oxides from processing éxhaust gases 
(Patent), 3:40903 
GASEOUS WASTES/DESULFURIZATION 
Method for removing nitrogen oxides using ferricion-EDTA 
complex solutions (Patent), 3:40080 
Sulfur dioxide removal process (Patent), 3:40079 
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GASEOUS WASTES/FILTRATION 
Single- or multi-chamber filter for cleaning gases containing dust 
(Patent), 3:41375 
System for filtering stack gases (Patent), 3:40902 
GASEOUS WASTES/IRRADIATION 
Process for removing nitrogen oxides and sulfur dioxide from 
effluent gases (Patent), 3:41372 
GASEOUS WASTES/PARTICLE SIZE 
Studies of carbon particle production from well-defined flames, 
3:41443 (LBL-6819) 
GASEOUS WASTES/RECYCLING 
Reactions between solid carbon and gaseous sulphur dioxide at 
elevated temperatures, 3:40908 
GASEOUS WASTES/WASTE PROCESSING 
Neutralization of gases (Patent), 3:39104 
GASES 
See also AIR 
COAL GAS 
NATURAL GAS 
GASES/SEPARATION PROCESSES 
Membrane applications to coal conversion processes. Final report, 
June 1975-September 1976 (Cellulose acetate, polysulfone), 
3:38743 (FE-2000-4) 
GAS-INSULATED CABLES/DESIGN 
Electrical cable, 3:40101 
Gas insulated high voltage cable (Patent), 3:40097 
GASOLINE/ADDITIVES 
Automative fuel mixture on the basis of gasoline (Patent), 3:41029 
Fuel composition for reducing exhaust gas catalyst plugging 
(Patent), 3:41028 
Methy] 1,1,3,3-tetramethylbutyl ether and admixture thereof with 
diisobutylene, 3:39099 
GASOLINE/CONSUMPTION RATES 
Investigation of the variability of gasoline consumption among 
states, 3:40717 (ORNL-5391) 
GASOLINE/DEMAND FACTORS 
Investigation of the variability of gasoline consumption among 
states, 3:40717 (ORNL-5391) 
GASOLINE/ENERGY TRANSPORT 
Risks in transporting materials for various energy industries, 
3:39299 


GASOLINE/FISCHER-TROPSCH SYNTHESIS 

Conversion of cellulosic and waste polymer material to gasoline. 

Progress report, 3:39402 (COO-2982-21) 
GASOLINE/MARKET 

Analysis of the relative competitive position of marketers of motor 

gasoline, 3:41026 (DOE/ERA-0010) 
GASOLINE/PRODUCTION 

Catalytic cracking process (Patent), 3:39090 

Method for upgrading synthetic oils boiling above gasoline boiling 
material (Patent), 3:38734 

Process for producing gasoline (Patent), 3:39087 

GASTEROPODS 
See MOLLUSCS 
GASTROINTESTINAL TRACT 
See also STOMACH 
GASTROINTESTINAL TRACT/RADIONUCLIDE KINETICS 

Absorption of transuranic nitrates by rats, guinea pigs, and dogs, 
3:41705 (PNL-2500(Pt.1)) 

Absorption and retention of inorganic and organically 
incorporated technetium-95 by rats and guinea pigs, 3:41706 
(PNL-2500(Pt.1)) 

Gastrointestinal absorption and retention of plutonium-238 in 
neonatal rats and swine, 3:41704 (PNL-2500(Pt.1)) 

GCFR REACTOR/DESIGN 

Gas-cooled fast breeder reactor. Quarterly progress report, 
November 1, 1977-January 31, 1978 (Core assembly; fuels and 
materials; thermohydraulics; kinetics; shielding; systems and 
components; safety), 3:40192 (GA-A-14771) 

GCFR alternative design study, 3:40193 (GA-A-14856) 

GCFR REACTOR/ENGINEERING 

Gas-cooled fast breeder reactor. Quarterly progress report, 
November 1, 1977-January 31, 1978 (Core assembly; fuels and 
materials; thermohydraulics; kinetics; shielding; systems and 
components; safety), 3:40192 (GA-A-14771) 

GCFR REACTOR/FUEL CYCLE 

GCFR fuel cycle information for the ORNL nonproliferation 
study, 3:40279 (GA-A-14753) 

GCFR REACTOR/PRESSURE VESSELS 

GCFR 1/15-scale PCRV steam generator cavity closure model 
test, 3:40221 (ORNL/TM-6005) 

GCFR REACTOR/REACTOR ACCIDENTS 

Analysis of steam-entry experiments in the Phase-I GCFR critical 
assembly, 3:40403 (GA-A-14798) 

Gas-cooled fast breeder reactor (GCFR) safety program plan 
(preliminary issue), 3:40401 (GA-A-14749) 
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GCFR REACTOR/REACTOR SAFETY 
Gas-cooled fast breeder reactor (GCFR) safety program plan 
(preliminary issue), 3:40401 (GA-A-14749) 
GCFR REACTOR/RHR SYSTEMS 
Reliability analysis of the residual heat removal systems for a 300 
MWe) GCFR, 3:40191 (GA-A-14653) 
GCFR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Heat transfer and resistance in the flow of nonequilibrium 
dissociating nitrogen dioxide, 3:40239 
GCFR TYPE REACTORS/REACTOR SAFETY 
Nuclear reactor safety. Quarterly progress report, October 1- 
December 31, 1977, 3:40415 (LA-7195-PR) 
GELS/PERMEABILITY 
Response of artificial membranes and gels to magnetic fields, 
3:41743 (PNL-2500(Pt.1)) 
GENERATORS (AEROSOL) 
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nuclear licensing procedure from the view of the energy supply 
enterprises, 3:40256 
Procedural problems in jurisdiction, 3:40258 
Significance of preliminary decision and construction design 
— in nuclear licensing procedures for the manufacturer, 
: 1 
Substantive law problems in jurisdiction, 3:40265 
Technical aspects in connection with preliminary decision and 
construction design approval, 3:40242 
GERMAN FEDERAL REPUBLIC/POLLUTION LAWS 
Term ‘environmentally damaging effects’ in the sense of the 
Federal Act on the Protection against Nuisances, 3:41492 
GERMAN FEDERAL REPUBLIC/PWR TYPE REACTORS 
States and tendencies of German standards in the field of nuclear 
filter technology, 3:40249 
GERMAN FEDERAL REPUBLIC/REACTOR LICENSING 
—— compatibility examination in nuclear licensing, 
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GERMAN FEDERAL REPUBLIC/RESEARCH PROGRAMS 
German activities in the field of terrestrial application of solar cell 
arrays, 3:39520 
Status of the West German terrestrial photovoltaic program, 
3:39517 
GERMAN FEDERAL REPUBLIC/WIND POWER 
Contribution of wind energy still uncertain. Public expectations 
often too high - report from a DGS meeting in Bremen 
(German Federal Republic), 3:39963 
GERMANATES/CRYSTAL STRUCTURE 
Structure of glasses containing transition metal ions, 3:41167 
(COO-27543-3) 
GERMANIUM ALLOYS 
See also GERMANIUM BASE ALLOYS 
GERMANIUM ALLOYS/PHYSICAL PROPERTIES 
LASL NbsGe conductor development. Ninth quarterly progress 
report, October 1-December 31, 1977 , 3:40111 (LA-7204-PR) 
GERMANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Superconductivity in irradiated A-15 compounds at low fluences. 
II. Alpha-particle-irradiated NbsSn and NbsGe, 3:41100 
GERMANIUM ALLOYS/SUPERCONDUCTIVITY 
Superconductivity in irradiated A-15 compounds at low fluences. 
II. Alpha-particle-irradiated NbsSn and NbsGe, 3:41100 
GERMANIUM ARSENIDES/CRYSTAL GROWTH 
Ternary semiconductor crystals for nonlinear optical applications 
(AgGa Sez and CdGeAsz), 3:41166 
GERMANIUM BASE ALLOYS/DE HAAS-VAN ALPHEN 
EFFECT 


de Haas-van Alphen effect and the band structure of UGes, 
3:41097 
GERMANIUM BASE ALLOYS/ELECTRONIC STRUCTURE 
de Haas-van Alphen effect and the band structure of UGes, 
3:41097 
GERMANIUM BASE ALLOYS/FERMI LEVEL 
de Haas-van Alphen effect and the band structure of UGes, 
3:41097 
GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GEYSERS GEOTHERMAL FIELD/ENGINEERING GEOLOGY 
Siting of a geothermal power plant: impact of geotechnical 
engineering on site utilization and seismic design, 3:39873 
GEYSERS GEOTHERMAL FIELD/ENVIRONMENTAL 
IMPACTS 
Environmental geology workshop for the Geysers-Calistoga 
known geothermal resources area, 3:39905 (UCRL-52418) 
GEYSERS GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Siting of a geothermal power plant: impact of geotechnical 
engineering on site utilization and seismic design, 3:39873 
GEYSERS GEOTHERMAL FIELD/GEOTHERMAL WELLS 
Geothermal well completions: an overview of existing methods in 
four types of developments, 3:39918 (SAND-78-7010) 
GEYSERS GEOTHERMAL FIELD/SEISMICITY 
Earthquakes, geothermal systems, and fracture production, 
3:39872 
GIANT CELLS 
See TUMOR CELLS 
GIBBSITE/FORMATION FREE ENTHALPY 
Enthalpies of formation of low albite (NaAISisOs), gibbsite 
(Al(OH)s), and NaAIO>; revised values for AH/sub f 298/° and 
AG/sub f 298/° of some aluminosilicate minerals, 3:39949 
GIROMILL TURBINES/COST 
Feasibility investigation of the Giromill for generation of electrical 
power. Volume II. Technical discussion. Final report, April 
1975-April 1976, 3:39968 (COO-2617-76/1/2) 
GIROMILL TURBINES/FEASIBILITY STUDIES 
Feasibility investigation of the Giromill for generation of electrical 
power. Volume II. Technical discussion. Final report, April 
1975-April 1976, 3:39968 (COO-2617-76/1/2) 
GIROMILL TURBINES/PERFORMANCE TESTING 
Feasibility investigation of the Giromill for generation of electrical 
wer. Volume II. Technical discussion. Final report, April 
1975-April 1976, 3:39968 (COO-2617-76/1/2) 
Wind powered cycloturbine and its potential, 3:39973 
GIROMILL TURBINES/SPECIFICATIONS 
Wind powered cycloturbine and its potential, 3:39973 
GLASS/CRYSTAL STRUCTURE 
Structure of glasses containing transition metal ions, 3:41167 
(COO-27543-3) 
GLASS/MATERIALS RECOVERY 
—- waste materials and their potential for use in concrete, 
GLASS/MATERIALS TESTING 
Fiber-optic time domain reflectometer, 3:41171 (LA-UR-78-824) 
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GLASS/SPUTTERING 
Evaluation of European integral solar cell covers deposited by rf 
sputtering, 3:39508 
GLASS/THERMAL ANALYSIS 
Quality engineering and control semiannual progress report, May- 
October 1977, 3:41184 (RFP-2699) 
GLASS/THERMAL CONDUCTIVITY 
Phonon thermal transport in metallic glasses below 100 K, 3:41169 
(COO-1198-1205) 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOVEBOXES/DECONTAMINATION 
Decontamination of TRU glove boxes, 3:41225 (DP-1473) 
GLUCOPROTEINS/MOLECULAR STRUCTURE 
Magnetic and natural circular dichroism of metalloporphyrin 
complexes of human and rabbit hemopexin, 3:41554 
GLUCOSE/FERMENTATION 
Rotorfermentor. II. Application to ethanol fermentation, 3:39411 
GLYCERIN 
See GLYCEROL 
GLYCEROL/BIOLOGICAL EFFECTS 
Mechanisms of injury and protection in cells and tissues at low 
temperatures, 3:41585 
GLYCIDES 
See SACCHARIDES 
GLYCOLS/CORROSIVE EFFECTS 
Study of corrosion and its control in aluminum solar collectors. 
Quarterly progress report, June 1, 1977-August 31, 1977, 
3:39808 (COO-2934-5) 
GOLD/COST 
Economic evaluation of in situ extraction for copper, gold, and 
uranium, 3:39263 
GOLD/ION-ATOM COLLISIONS 
Projectile charge dependence of L-subshell ionization cross 
section ratios for heavy elements, 3:41806 (COO-1265-190) 
GOLD/RECOVERY 
Another U card in hand, 3:39274 
Recovery of sulphur, uranium, and gold from residues, 3:41203 
GOLD 185/ENERGY LEVELS 
Structure of nuclei far from beta stability. Progress report, May 
15, 1977-May 14, 1978, 3:41895 (ORO-4935-023) 
GOLD 195/DECAY 
Nuclear data sheets for A= 195, 3:41898 
GOLD 195/ENERGY LEVELS 
Nuclear data sheets for A= 195, 3:41898 
GOLD 195/NUCLEAR STRUCTURE 
Nuclear data sheets for A= 195, 3:41898 
GONADS 
See also OVARIES 
GONADS/PHYSIOLOGY 
State of the gonads of the Kuban sevryuga Acipenser stellatus 
below the dam of the Fedorovskiy Hydraulic Installation, and 
its significance for artificial propagation, 3:41517 
GONIOMETERS/TESTING 
X-ray measurements of stresses and defects in EFG and large 
grained polycrystalline silicon ribbons. First quarterly report, 
3:39474 (DOE/JPL/954851-1) 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
ENVIRONMENTAL POLICY 
GOVERNMENT POLICIES/ENVIRONMENTAL IMPACT 
STATEMENTS 
Cumulative production/consumption effects of the crude oil price 
incentive rulemakings. Final environmental impact statement 
(final statement to FEA-DES-77-7), 3:39109 (DOE/EIS-0016) 
GRAFT POLYMERS/SURFACE PROPERTIES 
Radiation-grafted hydrogels for biomaterial applications as studied 
by the ESCA technique, 3:41224 
GRANITES/CHEMICAL ANALYSIS 
Variation of uranium, thorium and potassium contents in the 
granitic rocks of Hyderabad, Andhra Pradesh; a preliminary 
study, 3:39257 
GRANITES/DIELECTRIC PROPERTIES 
Yosemite experiments: HF propagation through rock, 3:41779 
GRANITES/ELECTRIC CONDUCTIVITY 
Yosemite experiments: HF propagation through rock, 3:41779 
GRANITES/FRACTURE PROPERTIES 
Dynamic flow and fracture of rock in pure shear, 3:41778 
GRANITES/MECHANICAL PROPERTIES 
Effects of thermal history on the mechanical properties of rocks, 
3:39945 (NP-22773) 
GRANITES/NATURAL RADIOACTIVITY 
Variation of uranium, thorium and potassium contents in the 
granitic rocks of Hyderabad, Andhra Pradesh; a preliminary 
study, 3:39257 


GROUND SUBSIDENCE/EVALUATION 


GRANITES/RESOURCE POTENTIAL 
Uranium potential of the crystalline rock areas of the southeastern 
USS., 3:39220 (GJBX-12(78)) 
GRANITES/ROCK DRILLING 
Mechanism of chip formation in spark drilling of unconfined 
rocks, 3:41357 
Water jet drilling in sandstone and granite, 3:39919 
GRANITES/SHEAR 
Dynamic flow and fracture of rock in pure shear, 3:41778 
GRANITES/THERMAL STRESSES 
Effects of thermal history on the mechanical properties of rocks, 
3:39945 (NP-22773) 
GRANODIORITES/ROCK DRILLING 
Mechanism of chip formation in spark drilling of unconfined 
rocks, 3:41357 
GRAPHITE 
See also PYROLYTIC CARBON 
GRAPHITE/CHEMICAL REACTIONS 
Identification of surface nitrogen complexes on graphite particle 
surfaces, 3:41445 (LBL-6819) 
GRAPHITE/FLUIDIZED-BED COMBUSTION 
Pilot plant verification of operating conditions for the Rover 
Secondary Burner, 3:39295 (ICP-1147) 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
Sputtering and surface damage of TFTR protective plate materials 
(Mo, TZM, graphite) by energetic D* ion irradiation. Finai 
report for Princeton Plasma Physics Laboratory, 3:41113 
(ANL/FPP/TM-105) 
GRASS/TAXONOMY 
Seagrass community dynamics in a subtropical estuarine lagoon, 
3:41514 
GRAVITY SURVEYS 
See also WELL LOGGING 
GRAVITY SURVEYS/PATENTS 
Technology assessment and forecast. Eight report, December 
1977, 3:38836 (NP-23081) 
GRAVITY SURVEYS/TECHNOLOGY ASSESSMENT 
Technology assessment and forecast. Eight report, December 
1977, 3:38836 (NP-23081) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES 
See also LAKE MICHIGAN 
GREAT LAKES/WATER POLLUTION 
Parameterization of aerosol fluxes to the Great Lakes, 3:41467 
GREAT LAKES BASIN/AIR POLLUTION 
Hourly variation of aerosol composition in the Great Lakes Basin, 
3:41468 
GREENHOUSES/HEAT LOSSES 
Solar heating commercial greenhouses, 3:39777 
GREENHOUSES/SENSIBLE HEAT STORAGE 
Solar heating commercial greenhouses, 3:39777 
Solar powered greenhouses, 3:39779 
GREENHOUSES/SOLAR SPACE HEATING 
Attached solar greenhouse design with insulating shutters and 
thermal mass storage, 3:39763 
Solar powered greenhouses, 3:39779 
GREENLAND/URANIUM DEPOSITS 
Criteria for Ilimaussaq-type uranium in the U.S., 3:39215 (GJBX- 
12(78)) 
GRIDS (COORDINATES) 
See COORDINATES 
GRINDING MACHINES/COMPARATIVE EVALUATIONS 
Modern central grinding installations for coal, 3:38997 
GROSS NATIONAL PRODUCT/ENERGY CONSUMPTION 
National economic determinants, 3:40519 (ORNL-5363) 
GROUND MOTION/ALGORITHMS 
Improved numerical dissipation for time integration algorithms in 
structural dynamics, 3:41761 
GROUND SUBSIDENCE 
Land subsidence due to water withdrawal in the vicinity of Pecos, 
Texas, 3:41494 
Land-surface subsidence in the Houston-Galveston region, Texas, 
3:41512 
GROUND SUBSIDENCE/COMPACTING 
Compaction processes and mathematical models of land 
subsidence in geothermal areas (21 models), 3:39906 
GROUND SUBSIDENCE/CONTROL 
ee in injection of waters in Wilmington oil field, California, 
:39122 
GROUND SUBSIDENCE/EVALUATION 
Characteristics of subsidence due to underground coal mining at 
Newcastle, New South Wales, 3:38832 
Faulting and land subsidence from ground-water and hydrocarbon 
production, Houston-Galveston, Texas, 3:41513 





GROUND SUBSIDENCE/FINITE ELEMENT METHOD 


GROUND SUBSIDENCE/FINITE ELEMENT METHOD 
Calculated horizontal movements at Baldwin Hills, California, 


3:39121 
GROUND SUBSIDENCE/FORECASTING 
Land subsidence related to brown coal open cut operations 
Latrobe Valley, Victoria, Australia, 3:38831 
Land subsidence as a result of gas extraction in Groningen, The 
Netherlands, 3:39154 
Subsidence control and urban oil production: a case history 
Beverly Hills (east) oil field, California, 3:39120 
GROUND SUBSIDENCE/INFORMATION CENTERS 
Mine subsidence information center. Final report, 3:38828 (PB- 
274108) 
GROUND SUBSIDENCE/MATHEMATICAL MODELS 
Compaction processes and mathematical models of land 
subsidence in geothermal areas (21 models), 3:39906 
Evaluation of geothermal energy exploration and resource 
assessment. Final report. Volume I. A review of geothermal 
subsidence modeling, 3:39903 (SAN-1269-1(Vol.1)) 
GROUND SUBSIDENCE/MEETINGS 
Land subsidence symposium, 3:41511 
GROUND SUBSIDENCE/MONITORING 
Subsidence control and urban oil production: a case history 
Beverly Hills (east) oil field, California, 3:39120 
GROUND SUBSIDENCE/SOCIO-ECONOMIC FACTORS 
Economic and social indicators with reference to land use in 
subsidence-prone areas in northeastern Pennsylvania. Volume I. 
General findings and recommendations. Final report, 3:38826 
(PB-273917) 
Economic and social indicators with reference to land use in 
subsidence-prone areas in northeastern Pennsylvania. Volume 
II. Suggested land use plans. Final report, 3:38827 (PB-273918) 
GROUND WATER/AGE ESTIMATION 
Trichlorofluoromethane in ground water: a possible indicator of 
ground-water age, 3:41751 (NP-23130) 
GROUND WATER/CHEMICAL COMPOSITION 
Trichlorofluoromethane in ground water: a possible indicator of 
ground-water age, 3:41751 (NP-23130) 
GROUND WATER/CONTAMINATION 
Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV-0539-13) 
GROUND WATER/FLUID WITHDRAWAL 
Faulting and land subsidence from ground-water and hydrocarbon 
production, Houston-Galveston, Texas, 3:41513 
GROUND WATER/HYDROLOGY 
Tracing the origin of water flowing from behind the shaft lining 
using rhodamine B, 3:41515 
GROUND WATER/MONITORING 
Environmental monitoring report on the status of ground water 
beneath the Hanford Site, January-December 1977, 3:41535 
(PNL-2624) 
GROUND WATER/RADIATION MONITORING 
Environmental monitoring report on the status of ground water 
beneath the Hanford Site, January-December 1977, 3:41535 
(PNL-2624) 
GROUND WATER/RADIOACTIVITY 
Environmental surveillance report for the Nevada Test Site, July 
1970-June 1976, 3:41484 (NVO-410-39) 
Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV-0539-13) 
GROUND WATER/RADIONUCLIDE MIGRATION 
Selection of a site for the ground disposal of radioactive wastes. 
IV. Migration of multiple nuclides under the ground, 3:39350 
(ORNL-tr-4624) 
Studies of nuclear-waste migration in geologic media. Annual 
report, November 1976-October 1977, 3:39329 (ANL-78-8) 
GROUND WATER/THERMAL POLLUTION 
Heat distribution in the vicinity of a cooling water infiltration 
well, 3:41539 
GROUND WATER WITHDRAWAL 
See FLUID WITHDRAWAL 
GROUND-WATER RESERVES 
See AQUIFERS 
GUANINE/CHEMICAL REACTIONS 
Chemical and biological studies on nucleic acids and derivatives. 
Progress report, May 1, 1976-July 31, 1977, 3:41222 (COO-2931- 
2 


GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO/GEOPRESSURED SYSTEMS 
Frontier areas and exploration techniques. Geopressured 
geothermal energy in the South-Central United States, 3:39874 
Trend areas and exploration techniques. Subsurface techniques for 
locating and evaluating geopressured geothermal reservoirs 
along the Texas Gulf Coast, 3:39898 
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GULF OF MEXICO/GEOTHERMAL EXPLORATION 
Frontier areas and exploration techniques. Geopressured 
geothermal energy in the South-Central United States, 3:39874 
GULF OF MEXICO/GEOTHERMAL WELLS 
Geothermal well completions: an overview of existing methods in 
four types of developments, 3:39918 (SAND-78-7010) 
GULF OF MEXICO/NATURAL GAS DEPOSITS 
Non-producing gas reserves in the Gulf of Mexico as reported in 
Federal Power Commission Form 15. Preliminary investigation, 3:39139 
(NP-23073) 


H 


HADRON REACTIONS/INCLUSIVE INTERACTIONS 
Peripheral reactions (Cross sections, limiting fragmentation, 
fragmentation, factorization, models), 3:41849 (LBL-7141) 
HADRON REACTIONS/PERIPHERAL COLLISIONS 
Peripheral reactions (Cross sections, limiting fragmentation, 
fragmentation, factorization, models), 3:41849 (LBL-7141) 
HADRON-HADRON INTERACTIONS 
See also NUCLEON-NUCLEON INTERACTIONS 
HADRON-HADRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Peripheral reactions (Cross sections, limiting fragmentation, 
fragmentation, factorization, models), 3:41849 (LBL-7141) 
HADRON-HADRON INTERACTIONS/MEETINGS 
Proceedings of the special Bevalac research meetings, November 
1-3, 1977, 3:41857 (LBL-7141) 
HADRON-HADRON INTERACTIONS/PERIPHERAL 
COLLISIONS 
Peripheral reactions (Cross sections, limiting fragmentation, 
fragmentation, factorization, models), 3:41849 (LBL-7141) 
HADRONS 
See also MESONS 
RESONANCE PARTICLES 
HADRONS/MASS SPECTRA 
Hadron spectroscopy, 3:41852 (SLAC-204) 
New results from old spectroscopy haa 3:41829 (SLAC-204) 
HADRONS/PARTICLE PRODUCTIO 
General characteristics of hadron - at SPEAR 
(Review), 3:41828 (SLAC-204) 
HADRONS/PARTICLE PROPERTIES 
New results from old spectroscopy (Review), 3:41829 (SLAC-204) 
Quark spectroscopy and hadron dynamics. Proceedings of summer 
institute on particle physics, 3:41850 (SLAC-204) 
HADRONS/QUARK MODEL 
Extraordinary hadrons, 3:41853 (SLAC-204) 
New results from old spectroscopy (Review), 3:41829 (SLAC-204) 
Quark confinement, 3:41851 (SLAC-204) 
HAIR/CHEMICAL ANALYSIS 
X-ray fluorescence analysis applied to samll samples, 3:41413 
(LBL-6451) 
HAIR/X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescence analysis applied to samll samples, 3:41413 
(LBL-6451) 
HALIDES 
See also CHLORIDES 
HALIDES/LUMINESCENCE 
Luminescent decay and spectra of impurity-activated alkali halides 
under high pressure (Doped with Cu*, Ag*, In*, or T1*), 
3:41168 (COO-1198-1191) 
HALL GENERATORS 
See MHD GENERATORS 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION/GROUND WATER 
Environmental monitoring report on the status of ground water 
beneath the Hanford Site, January-December 1977, 3:41535 
(PNL-2624) 
HANFORD RESERVATION/MONITORING 
Environmental surveillance at Hanford for CY 1977, 3:41486 
(PNL-2614) 
HANFORD RESERVATION/RADIOACTIVE WASTE 
DISPOSAL 
Environmental assessment related to Hanford radioactive waste 
burial, 3:39336 (RHO-SA-36) 
HAPO 
(Hanford Atomic Products Operation.) 
HAPO/RADIOACTIVE WASTE MANAGEMENT 
Environmental surveillance at Hanford for CY 1977, 3:41486 
(PNL-2614) 
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HAPO/WASTE MANAGEMENT 
Environmental surveillance at Hanford for CY 1977, 3:41486 
(PNL-2614) 
TLEPOOL REACTOR/CONSTRUCTION 
Construction of Hartlepool and Heysham AGRs, 3:40164 
HARTLEPOOL REACTOR/REACTOR COMPONENTS 
Some design problems of the Hartlepool and Heysham AGRs, 
3:40174 
HARTLEPOOL REACTOR/REACTOR CORES 
Some problems encountered in the instillation of core and 
associated components for the Hartlepool and Heysham AGRs, 
3:40172 
HARTLEPOOL REACTOR/REACTOR INTERNALS 
Some problems encountered in the instillation of core and 
associated components for the Hartlepool and Heysham AGRs, 
3:40172 
HAZARDOUS MATERIALS/ENVIRONMENTAL TRANSPORT 
Atmospheric and Geophysical Sciences Division, Physics 
Department program report, FY 1977 (Mathematical models for 
environmental transport of chemical and radioactive effluents), 
3:41458 (UCRL-51444-77) 
HAZARDOUS MATERIALS/MEMBRANE TRANSPORT 
Environmental research program (Environmental health hazards 
in California), 3:41440 (LBL-5982) 
H-COAL PROCESS/EBULLATED BED 
Study of ebullated bed fluid dynamics for H-coal. Quarterly 
progress report No. 1, August 22-November 30, 1977, 3:38776 
(FE-2588-3) 
H-COAL PROCESS/ECONOMICS 
Economic screening evaluation of upgrading coal liquids to 
turbine fuels. Final report, 3:38768 (EPRI-AF-710) 
H-COAL PROCESS/PILOT PLANTS 
H-Coal Pilot Plant. Phase II, construction and Phase III, 
operation. Monthly report No. 19, March 1978, 3:38772 (FE- 
2260-19) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART 
See also MYOCARDIUM 
HEART/SCINTISCANNING 
Evaluation of myocardial function with the 201 Thallium 
scintimetry in various diseases of the heart. A correlative study 
based on 100 patients, 3:41615 
HEAT CAPACITY 
See SPECIFIC HEAT 
HEAT DISTRIBUTION SYSTEMS/DESIGN 
Process for heat transport with mixtures of several substances as 
energy carriers (Patent), 3:41317 
HEAT DISTRIBUTION SYSTEMS/ECONOMIC POLICY 
Expansion of the line-bound low-immission energy supply, 
network investments and systematic market opening, 3:40796 
HEAT DISTRIBUTION SYSTEMS/ECONOMICS 
Transport and distribution of district heat, 3:40800 
HEAT ENGINES 
See also STIRLING ENGINES 
HEAT ENGINES/CONSTRUCTION 
Regenerative heat engine (Patent), 3:41382 
HEAT ENGINES/DESIGN 
Regenerative heat engine (Patent), 3:41382 
HEAT ENGINES/MATERIALS 
Ceramics for advanced heat engines: an AMMRC assessment 
(Army Materials and Mechanics Research Center (AMMRC)), 
3:40980 (CONF-770110-) 
HEAT ENGINES/TEST FACILITIES 
Ocean thermal energy conversion: test facilities study. Volume 2. 
Test facility requirements, energy utilization, and integrated test 
program. Final report, 3:39694 (TID-27815/2) 
HEAT EXCHANGERS 
See also HEAT PUMPS 
HEAT EXCHANGERS/CONSTRUCTION 
Material selection and construction allow smaller dimensions in 
heat exchangers. Smaller but more efficient, 3:41320 
Method of manufacturing heat exchangers (Patent), 3:41255 
HEAT EXCHANGERS/CORROSION 
2000-hour heat exchanger study, 3:39923 (EPRI-ER-660-SR) 
HEAT EXCHANGERS/DESIGN 
Heat exchanger for cooling cracked gases (Patent), 3:41246 
Heat exchanger (Patent), 3:41252 
Heat exchanger (Patent), 3:41254 
Heat exchanger (Patent), 3:41253 
Regenerative heat-exchanger of a gas turbine (Patent), 3:40884 
Rotary regenerative heat exchanger (Patent), 3:41245 
HEAT EXCHANGERS/FABRICATION 
Silicon nitride and silicon carbide: a manufacturer's perspective, 
3:41133 (CONF-770110-) 
HEAT EXCHANGERS/FOULING 
2000-hour heat exchanger study, 3:39923 (EPRI-ER-660-SR) 


HEAT PUMPS/FEASIBILITY STUDIES 


HEAT EXCHANGERS/GAS FLOW 
Radiation effects on heat transfer in reactor core and heat 
exchangers of HTGR, 3:40176 
HEAT EXCHANGERS/HEAT TRANSFER 
Approximate theory of heat transfer of liquids boiling on surfaces 
convered with capillary-porous structures, 3:41316 
HEAT EXCHANGERS/MATERIALS 
Coal fired prototype high temperature continuous flow heat 
exchanger. AF-684 research project 545-1. Final report, 
February 1978, 3:40019 (EPRI-AF-684) 
Material selection and construction allow smaller dimensions in 
heat exchangers. Smaller but more efficient, 3:41320 
HEAT EXCHANGERS/MATERIALS TESTING 
Catalog information on the performance of aluminum in sea water, 
3:39693 (PNL-2606) 
Geothermal R and D project report for April 1, 1977-September 
30, 1977, 3:39912 (TREE-1256) 
HEAT EXCHANGERS/OPERATION 
Ceramic heat wheel in the aluminum industry, 3:40892 
HEAT EXCHANGERS/PERFORMANCE 
Ceramic heat wheel in the aluminum industry, 3:40892 
Theory for the calculation of heat exchangers with chemically 
reacting coolants, 3:41251 
HEAT EXCHANGERS /PIPES 
Heat exchanger (Patent), 3:41252 
HEAT EXCHANGERS/RADIANT HEAT TRANSFER 
Radiation effects on heat transfer in reactor core and heat 
exchangers of HTGR, 3:40176 
HEAT EXCHANGERS/RESEARCH PROGRAMS 
Low-Temperature Heat-Utilization Program (Oak Ridge National 
Lab.; activities and research summary), 3:40721 (ORNL-5364) 
HEAT EXCHANGERS/SCALING 
2000-hour heat exchanger study, 3:39923 (EPRI-ER-660-SR) 
Literature review of the saturation state of seawater with respect 
to calcium carbonate and its possible significance for scale 
formation on OTEC heat exchangers, 3:39692 (PNL-2605) 
HEAT EXCHANGERS/SUPPORTS 
Heat exchanger (Patent), 3:41252 
Ringshaped grid for supporting of pipes of a heat exchanger 
(Patent), 3:41250 
HEAT EXCHANGERS/TESTING 
Coal fired prototype high temperature continuous flow heat 
exchanger. AF-684 research project 545-1. Final report, 
February 1978, 3:40019 (EPRI-AF-684) 
HEAT EXCHANGERS/TUBES 
Nondestructive evaluation techniques for high-temperature 
ceramic components. Quarterly report, January-March 1978, 
3:40011 (ANL/MSD-78-5) 
HEAT FLOW/DATA COMPILATION 
World heat flow data collection, 1975. Geothermal Series Number 
5, 3:39940 (NP-23108) 
HEAT FLOW/GEOTHERMAL GRADIENTS 
Early subsurface temperature measurements in the Netherlands, 
3:39939 (NP-23004) 
HEAT FLOW/MATHEMATICAL MODELS 
Thermal models of arcs and ridges: a source-span-sink model, 
3:41767 
HEAT PIPES/BIBLIOGRAPHIES 
Heat pipe technology: a bibliography with abstracts. Quarterly 
update, October-December 1977, 3:41259 (TAC-HP-77-004) 
HEAT PIPES/DESIGN 
Heat pipe (Patent), 3:41249 
Heat pipes to use heat from light fixtures (Patent), 3:40782 
HEAT PIPES/HEAT TRANSFER 
Approximate theory of heat transfer of liquids boiling on surfaces 
convered with capillary-porous structures, 3:41316 
HEAT PIPES/PERFORMANCE 
Sodium vapor heat pipe laser cell, 3:41288 “ giiaie 78-532) 
HEAT PIPES/PERFORMANCE TESTIN 
Performance investigations of ~ the we heat pipes for space 
and terrestrial applications, 3:41237 (LA-UR-78-547) 
HEAT PUMPS 
Heat pump operation to utilize regenerative energy resources, 
3:40803 
Heat pump as an energy saver, 3:40793 
HEAT PUMPS/ABSORPTION REFRIGERATION CYCLE 
Absorption cycle solar heat pump, 3:39747 
HEAT PUMPS/ECONOMICS 
Heat pumps - installation possibilities and economy, 3:40805 
HEAT PUMPS/EFFICIENCY 
Performance evaluation of a low-first-cost, three-ton, air-to-air 
heat pump in the heating mode, 3:41236 (CONF-780429-1) 
HEAT PUMPS/ENERGY CONSUMPTION 
oe heating and the heat pump: a comparison, 3:40835 (NP-tr- 


1 
HEAT PUMPS/FEASIBILITY STUDIES 
Heat pumps - installation possibilities and economy, 3:40805 





HEAT PUMPS/HEAT SOURCES 


HEAT PUMPS/HEAT SOURCES 
Calculation of the temperature curves in underground pipe coil 
after heat removal by means of heat pumps (geothermal heat 
source) (In German), 3:40772 (AED-Conf-559-002) 
Ground as a heat source, 3:40833 
HEAT PUMPS/HUMIDITY 
Ground as a heat source, 3:40833 
HEAT PUMPS/OPERATION 
Gas heat pump, a novel system for heating buildings, 3:40771 
(AED-Conf-76-559-003) 
HEAT PUMPS/PERFORMANCE 
Heating a single-family house with a heat pump with solar heat 
stored in the earth of a garden (Soil-to-air heat pump), 3:40831 
One year’s operational experience with the Esslingen heat pump 
plant, 3:4078 
Operating results of a soil-to-water heat pump, 3:40832 
HEAT PUMPS/PERFORMANCE TESTING 
Gas heat pump, a novel system for heating buildings, 3:40771 
(AED-Conf-76-559-003) 
Performance evaluation of a low-first-cost, three-ton, air-to-air 
heat pump in the heating mode, 3:41236 (CONF-780429-1) 
HEAT PUMPS/STIRLING ENGINES 
Stirling cycle thermal devices (Patent), 3:41383 
HEAT PUMPS/THERMAL ENERGY STORAGE EQUIPMENT 
Operation of heat pumps in conjunction with latent heat storage, 
40493 


HEAT PUMPS/USES 
Heater with heat pump (Patent), 3:40794 
Infancy left behind. Use of heat pumps in industrial operation, 
3:40886 
HEAT RECOVERY/ECONOMICS 
Heat recovery from dyehouse effluent. Report No. 3, 3:40880 
(NP-21762) 
HEAT RECOVERY EQUIPMENT 
Energy savings through recuperators, 3:40895 
Heat recovery from the exhaust air of ventilation systems, 3:40806 
HEAT RECOVERY EQUIPMENT/COST 
Heat recuperation system for aluminum melting furnace, 3:40889 
Waste heat recovery in industry, 3:40898 
HEAT RECOVERY EQUIPMENT/DESIGN 
Apparatus and method of utilizing waste heat from furnace 
combustion (Patent), 3:40828 
Compact ceramic recuperator preheater for Stirling engine 
(Patent), 3:40985 
Heat exchanger for recovering waste heat (Patent), 3:40885 
Heat recovery system for forced air furnaces (Patent), 3:40783 
Heat recuperation (Patent), 3:40883 
Heat recuperative apparatus incorporating a cellular ceramic core 
(Patent), 3:40882 
Stirling cycle thermal devices (Patent), 3:41383 
Waste heat recovery system (Patent), 3:40881 
HEAT RECOVERY EQUIPMENT/ECONOMICS 
High temperature heat recovery, 3:40893 
Low temperature heat recuperation, 3:40899 
Using recuperated heat to preheat combustion air, 3:40890 
Using recuperated heat to preheat combustion air, 3:40891 
HEAT RECOVERY EQUIPMENT/INSTALLATION 
Recuperator retrofit on aluminum melter, 3:40896 
HEAT RECOVERY EQUIPMENT/OPERATION 
Recuperator retrofit on aluminum melter, 3:40896 
Use of heat recovery equipment, 3:40897 
Waste heat recovery in industry, 3:40898 
HEAT RECOVERY EQUIPMENT/PERFORMANCE 
Heat recuperation system for aluminum _— furnace, 3:40889 
High temperature heat recovery, 3:4089 
High temperature heat recovery: user - 3:40894 
Low temperature heat recuperation, 3:40899 
Start to recoup, 3: 
Use of heat recovery equipment, 3:40897 
Using recuperated heat to preheat combustion air, 3:40890 
Using recuperated heat to preheat combustion air, 3:40891 
HEAT RECOVERY EQUIPMENT/USES 
Rational energy utilization in commercial facilities by means of 
heat recovery, 3:40843 
HEAT RESISTING ALLOYS/MATERIALS TESTING 
Development of the methods of evaluation of service properties of 
heat resistant materials, 3:41076 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
THERMOCHEMICAL HEAT STORAGE 
HEAT STORAGE/HEAT TRANSFER 
Heat and mass transfer for solar energy utilization, 3:39834 
HEAT STORAGE/MASS TRANSFER 
Heat and mass transfer for solar energy utilization, 3:39834 
HEAT TRANSFER 
See also HEAT FLOW 


ERA Vol. 3, No. 17 


RADIANT HEAT TRANSFER 
Future energy production systems. Heat and mass transfer 
processes. Volume I (Book containing 33 papers), ‘y 40652 
HEAT TRANSFER/COMPUTER CALCULATION 
Theory for the calculation of heat exchangers with chemically 
reacting coolants, 3:41251 
HEAT TRANSFER/STABILITY 
Heat transfer stability in free-convective boiling on nonisothermal 
surface, 3:41326 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATING SYSTEMS/COMPARATIVE EVALUATIONS 
Residential space heating cost: geothermal vs conventional 
systems, 3:39938 (TREE-1182) 
HEATING SYSTEMS/CONTROL EQUIPMENT 
Heating-cooling control system (Patent), 3:40780 
HEATING SYSTEMS/ENERGY CONSUMPTION 
Energy consumption in heating systems of floors and buildings, 
3:40840 


HEATING SYSTEMS/HEAT PUMPS 
Heater with heat pump (Patent), 3:40794 
HEATING SYSTEMS/INSTALLATION 
Floor heating with plastics pipe, 3:40784 
HEATING SYSTEMS/WASTE HEAT UTILIZATION 
Design, development, and demonstration of a promising integrated 
appliance. Phase I: design. Final report, 3:40825 (SAN-1209-1) 
Heat exchanger for recovering waste heat (Patent), 3:40885 
HEATING SYSTEMS/WIND POWER PLANTS 
Energy and economic performance of wind and solar heated 
houses, 3:39746 
HEAVY ION ACCELERATORS 
Overview of heavy ion fusion program in U.S.A., 3:42040 (LBL- 
7519) 
HEAVY ION REACTIONS 
See also CARBON 13 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
HEAVY ION REACTIONS/ELASTIC SCATTERING 
A-THREE: a user’s manual (For optical-model calculations of 
heavy ion elastic scattering; in Fortran-extended for CDC- 
7600), 3:41913 (BNL-23001) 
HEAVY ION REACTIONS/NUCLEAR MODELS 
Comparison of models of high energy nuclear collisions, 3:41858 
(LBL-7141) 
HEAVY LEPTONS 
See also TAU PARTICLE 
HEAVY LEPTONS/DECAY 
Limits from primordial nucleosynthesis on the properties of 
massive neutral leptons, 3:41793 
HEAVY LEPTONS/MASS FORMULAE 
Limits from primordial nucleosynthesis on the properties of 
massive neutral leptons, 3:41793 
HEAVY LEPTONS/NUCLEOSYNTHESIS 
Limits from primordial nucleosynthesis on the properties of 
massive neutral leptons, 3:41793 
HEAVY LEPTONS/PARTICLE PRODUCTION 
General characteristics of hadron production at SPEAR 
(Review), 3:41828 (SLAC-204) 
HEAVY NUCLEI/RESEARCH PROGRAMS 
Structure of nuclei far from beta stability. Progress report, May 
15, 1977-May 14, 1978 (Dept. of Physics and Astronomy, 
Louisiana State Univ., Baton Rouge), 3:41895 (ORO-4935-023) 
HEAVY WATER/BREAKDOWN 
Laser-induced breakdown in H2O and D2O, 3:41927 
HEAVY WATER/ISOTOPE SEPARATION PLANTS 
Canadian heavy water supply program, 3:39372 (CONF-760688-) 
Canadian heavy water production, 3:39371 (AECL-5710) 
HEAVY WATER/LASER-RADIATION HEATING 
Laser-induced breakdown in H2O and D.O, 3:41927 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEBER GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Feasibility study of a low-salinity hydrothermal demonstration 
plant, 3:39908 (EPRI-ER-660-SR) 
ae Geothermal Demonstration Plant, 3:39909 (EPRI-ER-660- 
) 
HEBER GEOTHERMAL FIELD/INDUSTRIAL PLANTS 
Engineering and economic feasibility of utilizing geothermal heat 
from the Heber reservoir for industrial processing purposes at 
Valley Nitrogen Producers Inc., El] Centro agricultural 
chemical plant. Final report, 3: 39937 (SAN-1323-3) 
HECTORITE 
See MONTMORILLONITE 
HEISENBERG MODEL/SPIN WAVES 
Low temperature spin wave dynamics in classical Heisenberg 
chains, 3:41931 (BNL-23478) 
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HELIUM/ELECTRON-ATOM COLLISIONS 
Resonances in the inelastic cross section of helium, 3:41804 (AD- 
446725) 
HELIUM/HEAT TRANSFER 
Heat transfer in boiling helium to superconducting elements in 
power-generating equipment, 3:41327 
HELIUM/ION-ATOM COLLISIONS 
Electron transfer in collisions of doubly charged atomic ions with 
rare-gas atoms for primary-ion energies below 100 eV, 3:41809 
HELIUM/POOL BOILING 
Heat transfer in boiling helium to superconducting elements in 
power-generating equipment, 3:41327 
HELIUM 3/STABILITY 
Superfluid dispersions. Phase I: Preliminary study. Progress 
report, October 1976-September 1977, 3:41817 (LA-7192-PR) 
HELIUM 3/SUPERFLUIDITY 
Superfluid dispersions. Phase I: Preliminary study. Progress 
report, October 1976-September 1977, 3:41817 (LA-7192-PR) 
HELIUM 3 REACTIONS/CHARGE-EXCHANGE REACTIONS 
Is (He, t) primarily a (*He, a)(a, t) reaction, 3:41879 
HELIUM 3 REACTIONS/ELASTIC SCATTERING 
Phase shift analysis of >He + *He (12.53 to 44.50 MeV (c.m.)), 
3:41871 (COO-1265-190) 
HELIUM 3 TARGET/PROTON REACTIONS 
P + *He interaction from 19 to 48 MeV (Angular distributions), 
3:41872 (COO-1265-190) 
HELIUM 4 
See also HELIUM II 
HELIUM 4/STABILITY 
Superfluid dispersions. Phase I: Preliminary study. Progress 
report, October 1976-September 1977, 3:41817 (LA-7192-PR) 
HELIUM 4/SUPERFLUIDITY 
Superfluid dispersions. Phase I: Preliminary study. Progress 
report, October 1976-September 1977, 3:41817 (LA-7192-PR) 
HELIUM 4 TARGET/HELIUM 3 REACTIONS 
Phase shift analysis of >He + *He (12.53 to 44.50 MeV (c.m.)), 
3:41871 (COO-1265-190) 
HELIUM II/THERMODYNAMIC PROPERTIES 
Materials chemistry, 3:41086 (LBL-6016) 
HELIUM IONS/ION-ATOM COLLISIONS 
Electron transfer in collisions of doubly charged atomic ions with 
rare-gas atoms for primary-ion energies below 100 eV, 3:41809 
L-subshell ionization cross sections for uranium by charged 
particle bombardment, 3:41807 (COO-1265-190) 
Projectile charge dependence of L-subshell ionization cross 
section ratios for heavy elements, 3:41806 (COO-1265-190) 
HEMIC DISEASES 
See also ANEMIAS 
LEUKEMIA 
Nonrandom chromosomal abnormalities in acute nonlymphocytic 
leukemia in patients treated for Hodgkin disease and non- 
Hodgkin lymphomas, 3:41546 
HEMIC DISEASES/THERAPY 
Low toxicity method of inhibiting sickling of sickle erythrocytes 
(Patent), 3:41598 
HEREDITY 
See GENETICS 
HETEROCYCLIC COMPOUNDS 
See also PYRIMIDINES 
QUINOLINES 
THIOPHENE 
HETEROCYCLIC COMPOUNDS/HYDROGENATION 
Kinetics and mechanism of desulfurization and denitrogenation of 


coal-derived liquids. Eighth quarterly report, March 21-June 20, 


1977, 3:38732 (FE-2028-9) 
HETEROZYGOTES 
See HYBRIDIZATION 
HEYSHAM-A REACTOR/CONSTRUCTION 
Construction of Hartlepool and Heysham AGRs, 3:40164 
HEYSHAM-A REACTOR/REACTOR COMPONENTS 
Some design problems of the Hartlepool and Heysham AGRs, 
3:40174 
HEYSHAM-A REACTOR/REACTOR CORES 
Some problems encountered in the instillation of core and 
associated components for the Hartlepool and Heysham AGRs, 
3:40172 
HEYSHAM-A REACTOR/REACTOR INTERNALS 
Some problems encountered in the instillation of core and 
associated components for the Hartlepool and Heysham AGRs, 
3:40172 
HEYSHAM-B REACTOR/CONSTRUCTION 
Construction of Hartlepool and Heysham AGRs, 3:40164 
HEYSHAM-B REACTOR/REACTOR COMPONENTS 


Some design problems of the Hartlepool and Heysham AGRs, 
3:40174 


HOISTS/CONTROL 


HEYSHAM-B REACTOR/REACTOR CORES 
Some problems encountered in the instillation of core and 
associated components for the Hartlepool and Heysham AGRs, 
3:40172 
HEYSHAM-B REACTOR/REACTOR INTERNALS 
Some problems encountered in the instillation of core and 
associated components for the Hartlepool and Heysham AGRs, 
3:40172 
HIGH BTU GAS/FORECASTING 
Introduction of synthetic natural gas on the energy market of the 
Federal Republic of Germany in consideration of alternative 
coal supply strategies and the competitive energy carriers 
Investigation with the aid of a regional planning model (1995- 
2000), 3:39394 (Juel-1447) 
HIGH BTU GAS/MARKET 
Introduction of synthetic natural gas on the energy market of the 
Federal Republic of Germany in consideration of alternative 
coal supply strategies and the competitive energy carriers. 
Investigation with the aid of a regional planning model (1995- 
2000), 3:39394 (Juel-1447) 
HIGH BTU GAS/PRODUCTION 
Process for producing gases of high calorific value (Patent), 
3:38761 
Process for the catalytic gasification of coal (Patent), 3:38757 
HIGH BTU GAS/TECHNOLOGY ASSESSMENT 
Alternative sources of gas supply, 3:39393 (CONF-780229-1) 
HIGH ENERGY PHYSICS/MEETINGS 
Elementary Particle Physics annual progress report (Summaries of 
research activities at University of Illinois), 3:41819 (COO-1195- 
409 


HIGH ENERGY PHYSICS/REVIEWS 
When is a particle, 3:41842 (SLAC-PUB-2074) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH-FREQUENCY HEATING 
See also ICR HEATING 
Plasma heating, fueling, and maintenance: a technical assessment, 
3:42034 (HCP/T 1401-01) 
HIGH-LEVEL RADIOACTIVE WASTES/AFTER-HEAT 
Effect of fuel recycling on radioactivity and thermal power of 
high-level wastes, 3:39296 (ORNL/NUREG/TM-146) 
HIGH-LEVEL RADIOACTIVE WASTES/RADIOACTIVITY 
Effect of fuel recycling on radioactivity and thermal power of 
high-level wastes, 3:39296 (ORNL/NUREG/TM- 146) 
HIGH-PURITY GE DETECTORS/PERFORMANCE 
Design and performance of an 8 cm thick intrinsic germanium 
detector telescope, 3:41403 
HIGH-TEMPERATURE FUEL CELLS/CATALYSTS 
Influence of dispersed refractory oxides in retarding catalyst 
sintering. Interim report, 3:40753 (EPRI-EM-624) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HINKLEY POINT-B REACTOR/REACTOR CHARGING 
MACHINES 
Fuel handling equipment on Hinkley Point 'B’ and Hunterston 'B’ 
AGRs, 3:40165 
HINKLEY POINT-B REACTOR/REACTOR 
COMMISSIONING 
Commissioning and operating of Hinkley Point ‘B’ AGR, 3:40171 
HINKLEY POINT-B REACTOR/REACTOR START-UP 
Commissioning and operating of Hinkley Point ‘B’ AGR, 3:40171 
HINKLEY POINT-B REACTOR/REMOTE HANDLING 
EQUIPMENT 
Fuel handling equipment on Hinkley Point 'B’ and Hunterston ‘B’ 
AGRs, 3:40165 
HINKLEY POINT-B REACTOR/SPECIFICATIONS 
Design of Hinkley 'B’ and Hunterston 'B’ Advanced Gas Cooled 
Reactor Stations, 3:40170 
HINKLEY POINT-B REACTOR/STEAM GENERATORS 
Construction and commissioning of the Hinkley Point 'B’ and 
Hunterston ‘B’ boilers, 3:40175 
HOISTS 
a and evaluation of new hoist signaling systems, 
:38972 
HOISTS/BRAKES 
Se of a winding energy braking system to disc brakes, 
HOISTS/CABLES 
New methods of testing and investigating highly stressed shaft 
winding and cable belt roadway conveyor installations, 3:38970 
HOISTS/CONTROL 
Use of overwind controls in hoists of the German Democratic 
Republic based on unstretched polyamide ropes, 3:38975 
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HOISTS/DYNAMIC LOADS 
Results of research project "measurement of dynamic stresses in 
shaft winding equipment”, 3:38971 
HOLOGRAPHY/EQUIPMENT 
a cavity laser holographic system, 3:41240 (SAND-78- 


96) 
HOMOGENEOUS PLASMA/LASER-RADIATION HEATING 
Effect of Faraday rotation on stimulated Brillouin backscattering, 
3:41941 
HOMOZYGOTES 
See HYBRIDIZATION 
HOT SPRINGS/FLOW RATE 
Total discharge of thermal springs in the Jakotsu River, Hakone, 
:39877 


HOT SPRINGS/GEOCHEMICAL SURVEYS 
Geochemistry and hydrothermal alteration at selected Utah hot 
springs. Final report: Volume 3 (revised), 3:39888 (NP-23115) 
HOT SPRINGS/GEOLOGY 
Scientific investigations of Yugashima hot spring and surrounding 
hot spring fields, 3:39868 (NP-23052) 
HOT SPRINGS/GEOTHERMOMETRY 
Geochemistry and hydrothermal alteration at selected Utah hot 
springs. Final report: Volume 3 (revised), 3:39888 (NP-23115) 
HOT SPRINGS/HEAT FLOW 
Relationship of the rates of convective heat discharge to the 
tectonic provinces in Japan, 3:39876 
HOT SPRINGS/HYDROLOGY 
Scientific investigations of Yugashima hot spring and surrounding 
hot spring fields, 3:39868 (NP-23052) 
HOT SPRINGS/HYDROTHERMAL ALTERATION 
Geochemistry and hydrothermal alteration at selected Utah hot 
springs. Final report: Volume 3 (revised), 3:39888 (NP-23115) 
HOT-DRY-ROCK SYSTEMS/BOREHOLES 
Analysis of deep boreholes in hot, dry, crystalline rock, 3:39897 
Development of high-temperature acoustic instrumentation for 
characterization of hydraulic fractures in dry hot rock, 3:39935 
HOT-DRY-ROCK SYSTEMS/FLUID FLOW 
Initial results from the first Los Alamos hot dry rock energy 
system, 3:39932 (LA-UR-78-937) 
HOT-DRY-ROCK SYSTEMS/FLUID INJECTION 
Initial results from the first Los Alamos hot dry rock energy 
system, 3:39932 (LA-UR-78-937) 
HOT-DRY-ROCK SYSTEMS/FRACTURES 
Development of high-temperature acoustic instrumentation for 
characterization of hydraulic fractures in dry hot rock, 3:39935 
HOT-DRY-ROCK SYSTEMS/GEOTHERMAL WELLS 
Geothermal well completions: an overview of existing methods in 
four types of developments, 3:39918 (SAND-78-7010) 
HOT-DRY-ROCK SYSTEMS/HEAT EXTRACTION 
Thermal drawdown and recovery of singly and multiply fractured 
hot dry rock reservoirs, 3:39931 (LA-7219-MS) 
HOT-DRY-ROCK SYSTEMS/HEAT TRANSFER 
Thermal drawdown and recovery of singly and multiply fractured 
hot dry rock reservoirs, 3:39931 (LA-7219-MS) 
HOT-DRY-ROCK SYSTEMS/HYDRAULIC FRACTURING 
Development of high-temperature acoustic instrumentation for 
characterization of hydraulic fractures in dry hot rock, 3:39935 
Fundamental study of the thermal crushing of hot dry rocks by 
bay jet: for imitative rocks by medium speed water jet, 
HOT-DRY-ROCK SYSTEMS/MATHEMATICAL MODELS 
Analysis of deep boreholes in hot, dry, crystalline rock, 3:39897 
HOT-WATER SYSTEMS/GEOTHERMAL WELLS 
Geothermal well completions: an overview of existing methods in 
four types of developments, 3:39918 (SAND-78-7010) 
HOT-WATER SYSTEMS/THERMOSTATS 
—— thermostats in heating installations in buildings, 
HOT-WATER SYSTEMS/VALVES 
Heater-element thermostats in heating installations in buildings, 


3:40791 
HOUSES/AIR CONDITIONING 
Studies of evaporative and conventional cooling of an energy 
conserving California house, 3:40822 (LBL-6888) 
HOUSES/COST 
Environmentalists and developers: can they agree on anything 
(Suggested areas of improvement), 3:40546 
HOUSES/DESIGN 
Modernization of a residence - an architect's challenge, 3:40834 
HOUSES/DISTRICT HEATING 
Checking heat consumption on the basis of degree-days, taking 
into account the effect of the temperatures on the previous day, 
of the wind speed and of the sunshine duration, 3:40829 
District heating transport pipeline DN 700 in Duesseldorf, 3:40838 
HOUSES/ENERGY BALANCE 
ae effective energy balanced solar dwellings for New England, 
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On-site energy sources as determinants of form and materials in 

cold climate architecture, 3:39761 
HOUSES/ENERGY CONSERVATION 

Behavioral approaches to residential energy conservation, 3:40623 

Design of a low-energy house in Denmark heated by a 
combination of solar and wind energy, 3:40837 

Electric Utility Rate Design Study: measuring the potential cost 
advantages of peak-load pricing. Topic 6 (Phase B), 3:40686 
(NP-22553) 

Energy conservation in housing, 3:40816 (LBL-5236) 

Minimum Energy Dwelling (MED) workbook: an investigation of 
techniques and materials for energy conscious design, 3:40616 
(SAN-1198-1) 

Pacific Gas and Electric Company's residential conservation 
programs, 3:40817 (LBL-5236) 

Philips experimental house: results and experiences, 3:39716 

Project RETRO-TECH. Home weatherization job book, 3:40824 
(PB-273630) 

Relationship between water and energy use and conservation, 
3:40819 (LBL-5236) 

Southern California Gas Company's voluntary load reduction 
plan, 3:40774 (LBL-5236) 

Understanding energy conservation, 3:40763 (LBL-5236) 

HOUSES/ENERGY CONSUMPTION 

Checking heat consumption on the basis of degree-days, taking 
into account the effect of the temperatures on the previous day, 
of the wind speed and of the sunshine duration, 3:40829 

Energy conservation in housing, 3:40816 (LBL-5236) 

Movers and stayers: the resident's contribution to variation across 
houses in energy consumption for space heating, 3:40719 

HOUSES/EVAPORATIVE COOLING 

Studies of evaporative and conventional cooling of an energy 

conserving California house, 3:40822 (LBL-6888) 
HOUSES/FLAT PLATE COLLECTORS 

Solar house Hoehenkirchen. Converting an experimental facility 

into a commercial system, 3:39713 
HOUSES/HEAT PUMPS 

Solar house Weiz. Saving electricity by going over from the ‘all- 
electric’ house to solar technology - solar water heating and 
heat recovery for 33 apartments, 3:39788 

HOUSES/HEATING SYSTEMS 

Apparatus and method of utilizing waste heat from furnace 
combustion (Patent), 3:40828 

Direct heating and the heat pump: a comparison, 3:40835 (NP-tr- 
1995) 

HOUSES/PASSIVE SOLAR COOLING SYSTEMS 

Kelbaugh house, 3:39772 

HOUSES/PASSIVE SOLAR HEATING SYSTEMS 

Kelbaugh house, 3:39772 

Skytherm North experimental, 3:39766 

Two working solar homes by Black River Construction, 3:39769 

Update of the Tyrrell house, 3:39767 

HOUSES/SEISMIC EFFECTS 
Bureau of Mines research on response of residences to ground 
vibrations from blasting, 3:38906 
HOUSES/SOLAR AIR CONDITIONING 
Decade 80 solar house, 3:39774 
HOUSES/SOLAR HEATING SYSTEMS 

Cost effective energy balanced solar dwellings for New England, 
3:39744 

Decade 80 solar house, 3:39774 

Design I solar house, 3:39757 

Retrofitting homes for solar energy (Booklet), 3:39765 

Solar assisted heat pump system utilizing air and water collectors, 
3:39745 

Solar house of the Eindhoven University of Technology, 3:39710 
(NP-23100) 

Solar systems with water-to-air heat pump auxiliary units, 3:39776 

Two working solar homes by Black River Construction, 3:39769 

HOUSES/SOLAR SPACE HEATING 

Collectors on a pergola. Solution for an installation at a later date 
in the solar house Wettringen, 3:39715 

Design of a low-energy house in Denmark heated by a 
combination of solar and wind energy, 3:40837 

Energy conserving construction and utilization of a residential 
home, 3:39728 

Experience with the Zimmermann solar home at Feldkirch/ 
Vorarlberg, 3:39719 

Incremental solar heating for houses, 3:39764 

Junkers Tritherm-House, 3:39718 

Performance of the Zero Energy House in Denmark, 3:39717 

Philips experimental house: results and experiences, 3:39716 

Report on performance of the Acorn solar heated house for the 
winter of 1975-1976, 3:39768 

Report on two 100% solar-heated houses in Waltham, 
Massachusetts, 3:39771 
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Solar air heaters used as auxiliary heat source for a single family 
home, 3:39814 
Solar house Hoehenkirchen. Converting an experimental facility 
into a commercial system, 3:39713 
Solar plant as a preheater. Positive results with Austrian 
experimental house, 3:39738 
Vacation homes near the sea with solar and wind energy 
utilization, 3:39736 
HOUSES/SOLAR WATER HEATERS 
Decade 80 solar house, 3:39774 
Solar house Carlsgruen. 16 m? collector surface are to save about 
3,500 1 fuel oil a year, 3:39789 
Solar systems with water-to-air heat pump auxiliary units, 3:39776 
HOUSES/SOLAR WATER HEATING 
Collectors on a pergola. Solution for an installation at a later date 
in the solar house Wettringen, 3:39715 
Design of a low-energy house in Denmark heated by a 
combination of solar and wind energy, 3:40837 
Incremental solar heating for houses, 3:39764 
Performance of the Zero Energy House in Denmark, 3:39717 
Solar house Weiz. Saving electricity by going over from the ‘all- 
electric’ house to solar technology - solar water heating and 
heat recovery for 33 apartments, 3:39788 
Solar house Carlsgruen. 16 m? collector surface are to save about 
3,500 | fuel oil a year, 3:39789 
Solar plant as a preheater. Positive results with Austrian 
experimental house, 3:39738 
HOUSES/SOLAR-ASSISTED HEAT PUMPS 
Solar assisted heat pump system utilizing air and water collectors, 
3:39745 
HOUSES/SPACE HEATING 
Ground as a heat source, 3:40833 
Modeling residential demand for natural gas as a function of the 
coldness of the month, 3:40644 
Movers and stayers: the resident's contribution to variation across 
houses in energy consumption for space heating, 3:40719 
HOUSES/THERMAL ENERGY STORAGE EQUIPMENT 
Solar house Hoehenkirchen. Converting an experimental facility 
into a commercial system, 3:39713 
HOUSES/THERMAL INSULATION 
Electric Utility Rate Design Study: measuring the potential cost 
advantages of peak-load pricing. Topic 6 (Phase B), 3:40686 
(NP-22553) 
Project RETRO-TECH. Home weatherization job book, 3:40824 
(PB-273630) 
Studies of evaporative and conventional cooling of an energy 
conserving California house, 3:40822 (LBL-6888) 
HOUSES/TROMBE WALLS 
Kelbaugh house, 3:39772 
HOUSES/VENTILATION 
Problem of use of solar energy. Specific features of radiative, heat, 
and mass transfer in solar installations, 3:39740 
HOUSES/WATER REQUIREMENTS 
Relationship between water and energy use and conservation, 
3:40819 (LBL-5236) 
HOUSES/WIND POWER 
Vacation homes near the sea with solar and wind energy 
utilization, 3:39736 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 
See also PEACH BOTTOM-1 REACTOR 
VRAIN REACTOR 
Hydrogen production using nuclear heat, 3:40282 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 
Irradiation performance of HTGR fuel rods in HFIR experiments 
HRB-9 and -10, 3:40158 (ORNL-5254) 
Mass-spectroscopic determination of fission gas permeabilities of 
HTR fuel particle coatings, 3:40161 
Performance of ThO2 in HTGR particles, 3:40156 (GA-A-14745) 
HTGR TYPE REACTORS/DIRECT CYCLE COOLING 
SYSTEMS 
Mass transfer from bends of circular cross section to air, 3:40177 
Optimization analysis of a CCGT nuclear power plant with 
application to the HHT 3000 MW(t) commercial plant (HHT- 
project), 3:40160 
HTGR TYPE REACTORS/FUEL CYCLE 
Considerations on the large-scale deployment of the nuclear-fuel 
cycle, 3:40577 
HTGR TYPE REACTORS/FUEL ELEMENTS 
Analysis of fission product behavior in the Saclay Spitfire Loop 
Test SSL-1, 3:40154 (GA-A-13839) 
HTGR TYPE REACTORS/FUEL RODS 
Irradiation performance of HTGR fuel rods in HFIR experiments 
HRB-9 and -10, 3:40158 (ORNL-5254) 


HURRICANES/ENVIRONMENTAL EFFECTS 


HTGR TYPE REACTORS/GAS TURBINES 

Gas turbine HTGR program. Quarterly progress report for the 

period ending September 30, 1977, 3:40157 (GA-A-14801) 
HTGR TYPE REACTORS/HEAT EXCHANGERS 

Radiation effects on heat transfer in reactor core and heat 

exchangers of HTGR, 3:40176 
HTGR TYPE REACTORS/LIQUID-METAL MHD 

GENERATORS 

Investigation of two-phase liquid-metal magnetohydrodynamic 
power systems, 3:40744 

HTGR TYPE REACTORS/LOSS OF FLOW 

Sodemme: natural circulation thermal-hydraulics code for HTGR 
transient analysis, 3:40392 (BNL-NUREG-50682) 

Transition from forced to free convection associated with the loss 
of cooling in a downflow gas-cooled system, 3:40480 

HTGR TYPE REACTORS/PRESSURE VESSELS 

SAP3PR: a FORTRAN program for calculating equivalent nodal 
loads resulting from pressure on the faces of 8- to 20-node 
isoparametric elements, 3:40159 (ORNL/TM-6091) 

HTGR TYPE REACTORS/REACTOR CORES 

CRUNCH-2D, a two-dimensional computer program for seismic 

analysis of the HTGR core, 3:40402 (GA-A-14765) 
HTGR TYPE REACTORS/REACTOR SAFETY 

Nuclear reactor safety. Quarterly progress report, October 1- 
December 31, 1977, 3:40415 (LA-7195-PR) 

HTGR TYPE REACTORS/RESEARCH PROGRAMS 

Gas turbine HTGR program. Quarterly progress report for the 
period ending September 30, 1977, 3:40157 (GA-A-14801) 

HTGR TYPE REACTORS/STEAM GENERATORS 

Fracture mechanics approaches for assessment of HTGR steam 

generator tube weld integrity, 3:40153 (BNL-NUREG-23131) 
HUMAN CELLS 

See ANIMAL CELLS 
HUMAN POPULATIONS/CONTAMINATION 

Methodology for assessing dose commitment to individuals and to 
the population from ingestion of terrestrial foods contaminated 
by emissions from a nuclear fuel reprocessing plant at the 
Savannah River Plant, 3:41672 (UCID-17743) 

HUMAN POPULATIONS/HEALTH HAZARDS 

Asbestos: a perspective. I. An overview. II. An annotated 
literature collection, 1960-1974. III. A literature compilation, 
1974-1977 (Health hazards), 3:41733 (ORNL/TIRC-77/5) 

Proposed guidance on dose limits for persons exposed to 
transuranium elements in the general environment. S 
report (Pu, Am, and Cm), 3:41692 (EPA-520/4-77-016) 

HUMAN POPULATIONS/RADIATION DOSES 

Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV-0539-13) 

Liquid discharge doses, LIDSR code (Radioactive effluent 
pathways from nuclear power plants to man), 3:41533 (NEDM- 
20609-01) 

Methodology for assessing dose commitment to individuals and to 
the population from ingestion of terrestrial foods contaminated 
by emissions from a nuclear fuel reprocessing plant at the 
Savannah River Plant, 3:41672 (UCID-17743) 

HUMBOLDT BAY REACTOR/SEISMIC EFFECTS 

LLL/DOR seismic conservatism of operating plants project. 
Interm report on Task II.1.3: soil-structure interaction. 
Deconvolution of the June 7, 1975, Ferndale Earthquake at the 
Humboldt Bay Power Plant, 3:41756 (UCID-17776) 

HUNGARY/GEOTHERMAL ENERGY 
Reports of geothermal resources multi-purpose utilization fact 
finding committee, 3:39866 (NP-22629) 
HUNTERSTON-B REACTOR/CONSTRUCTION 
Construction of Hunterston 'B’ AGR, 3:40173 
HUNTERSTON-B REACTOR/REACTOR CHARGING 

MACHINES 

Fuel handling equipment on Hinkley Point 'B’ and Hunterston ‘B’ 
AGRs, 3:40165 

HUNTERSTON-B REACTOR/REACTOR OPERATION 

Construction of Hunterston 'B’ AGR, 3:40173 

HUNTERSTON-B REACTOR/REMOTE HANDLING 

EQUIPMENT 

Fuel handling equipment on Hinkley Point 'B’ and Hunterston ‘B’ 
AGRs, 3:40165 

HUNTERSTON-B REACTOR/SPECIFICATIONS 

Design of Hinkley 'B’ and Hunterston 'B’ Advanced Gas Cooled 

Reactor Stations, 3:40170 
HUNTERSTON-B REACTOR/STEAM GENERATORS 

Construction and commissioning of the Hinkley Point 'B’ and 

Hunterston ‘B’ boilers, 3:40175 
HURRICANES/ENVIRONMENTAL EFFECTS 

Fault control of subsidence, Houston-Galveston area, Texas, 

3:41752 (NP-23160) 





HVAC SYSTEMS/BIOLOGICAL EFFECTS 


HVAC SYSTEMS/BIOLOGICAL EFFECTS 
Biological effects of high strength electric fields on small 
laboratory animals. Annual report, April 1977-March 1978, 
3:41740 (HCP/T 1830-03) 
HVAC SYSTEMS/NETWORK ANALYSIS 
Examination of important supply network planning parameters in 
equal three-phase ac high-voltage interconnected networks with 
regard to high future load requirements (In German), 3:40102 
(NP-22836) 
HVAC SYSTEMS/PLANNING 
Examination of important supply network planning parameters in 
equal three-phase ac high-voltage interconnected networks with 
regard to high future load requirements (In German), 3:40102 
(NP-22836) 
HVAC SYSTEMS/TRANSFORMERS 
Transformer station, 3:40108 
HYBRID REACTORS/COMPARATIVE EVALUATIONS 
Basic requirements of laser fusion power production and laser 
fusion-fission plutonium breeding, 3:42016 
HYBRID REACTORS/REVIEWS 
Civilian applications of particle-beam-initiated inertial confinement 
fusion technology, 3:42041 (SAND-77-0516) 
HYBRIDIZATION/RNA 
Inhibition of Rous sarcoma viral RNA translation by a specific 
oligodeoxyribonucleotide, 3:41627 


See HYBRIDIZATION 
HYDRANE PROCESS/CORRELATIONS 
ay <e development for the Hydrane process, 3:38748 (FE- 
518-1 
HYDRAULIC EQUIPMENT/OPERATION 
ag Coal Board tests hydraulic mining equipment, 
: 2 
HYDRAULIC FRACTURING 
Method of fracturing a teeny formation (Patent), 3:39063 
HYDRAULIC FRACTUR CEMENTS 
Rate controlled hydraulic tet laboratory experiments and 
the use of mud, cement, and thin flexible membranes in 
hydraulic fracturing, 3:39933 (NP-22781) 
HYDRAULIC FRA RING/DRILLING FLUIDS 
Rate controlled hydraulic fracturing laboratory experiments and 
the use of mud, cement, and thin flexible membranes in 
hydraulic fracturing, 3:39933 (NP-22781) 
HYDRAULIC FRACTURIN NG/EQUIPMENT 
Full bore fracture treating assembly (Patent), 3:39054 
HYDRAULIC FRACTURING/MEMBRANES 
Rate controlled hydraulic fracturing laboratory experiments and 
the use of mud, cement, and thin flexible membranes in 
hydraulic fracturing, 3:39933 (NP-22781) 
HYDRAULIC FRACTURING/PROPPING AGENTS 
Low friction loss method for fracturing a subterranean geothermal 
earth formation (Patent), 3:39934 
HYDRAULIC MINING/JET DRILLS 
es in the development of a water jet cutting head, 
HYDRAULIC MINING/MINING EQUIPMENT 
Arrangement of coal-mining equipment (Patent), 3:38891 
HYDRAULIC MINING/PRODUCTIVITY 
Hydraulic mining in the Soviet Union, 3:38877 
HYDRAULIC BINES 
See also TURBOGENERATORS 
HYDRAULIC TURBINES/AVAILABILITY 
Survey of pote coal conversion equipment capabilities: 
rotatin ments, 3:38751 (ORNL/TM-6074) 
HYDRAU IcT BINES/SHAFTS 
New technique for coupling and machining turbine and generator 
shafts for the ust-ilimskaya hydroelectric power plant, 3:39435 
HYDRIODIC ACID/CHEMICAL REACTION KINETICS 
Quasiclassical trajectory study of the Cl + HI — HCl + I 
reaction, 3:41204 
HYDROCARBONS 
See also ALKANES 
ANTHRACENE 
BENZENE 
NAPHTHALENE 
HYDROCARBONS/BIOLOGICAL ACCUMULATION 
Accumulation and turnover of petroleum hydrocarbons in marine 
organisms (Chapter 6), 3:41522 (PB-273407) 
HYDROCARBONS/BIOLOGICAL EFFECTS 
Effect of petroleum hydrocarbons on reproduction of an estuarine 
lanktonic copepod in laboratory cultures, 3:41725 
HYDROCARBONS/COKING 
Industrial a fluidized bed combustion. Category III. 
Indirect fired heaters. Monthly technical report No. 11, October 
1-31 1977 (Optimum tube size; hydrocarbon caking), 3: 41340 
(FE-2471-16) 
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HYDROCARBONS/DEHYDROGENATION 
Dehydrogenation method and nonacidic multimetallic catalytic 
composite for use therein (Patent), 3:39089 
HYDROCARBONS/DESULFURIZATION 
Hydrodesulfurization with a specific alumina-supported catalyst 
(Patent), 3:39082 
Hydrodesulfurization process employing a group IV-B promoted 
catalyst (Patent), 3:39083 
HYDROCARBONS/HYDROCRACKING 
Catalysts for the hydrotreatment of hydrocarbons and a process 
for the preparation and utilization thereof (Patent), 3:39092 
HYDROCARBONS/SYNTHESIS 
Liquids from CO and He for energy storage. Final report, 3:39398 
(EPRI-AF-689) 
HYDROCARBONS/THERMODYNAMIC PROPERTIES 
Compendium of shock wave data. Introduction. Section Al. 
Elements, 3:41089 (UCRL-50108(Vol.1)(Rev.1)) 
HYDROCHLORIC ACID/INHALATION 
Late effects of acid inhalation, 3:41728 (PNL-2500(Pt.1)) 
HYDROCHLORIC ACID/PRODUCTION 
Quasiclassical trajectory study of the Cl + HI ~ HC! + I 
reaction, 3:41204 
HYDROCHLORIC ACID/TOXICITY 
Late effects of acid inhalation, 3:41728 (PNL-2500(Pt.1)) 
HYDROCORTISONE/BIOLOGICAL EFFECTS 
Effect of hydrocortisone on cell morphology in C6 cells, 3:41545 
HYDROCRACKING 


See also CATALYTIC CRACKING 
HYDROCRACKING/CATALYSTS 
a “4 produce hydrocarbon conversion catalysts (Patent), 
3:3909 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS/ALGO 
ae ry for the discrete rezoning of Lagrangian meshes, 
4181 
HYDROELECTRIC POWER 
Investigations into thermal and ventilation state of hydroelectric- 
generator stator-winding end sections, 3:39434 
HYDROELECTRIC POWER/AVAILABILITY 
Hydropower from a national point of view, 3:39423 
HYDROELECTRIC POWER/ENERGY SOURCE 
DEVELOPMENT 
Analysis of Federal incentives used to stimulate energy 
production: an executive summary, 3:40640 (PNL-2410) 
HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/DAMS 
——- of prestressing techniques to hydroelectric projects, 
:3941 
HYDROELECTRIC POWER PLANTS/DESIGN 
Apparatus and method for converting hydrostatic energy to 
electrical energy (Patent), 3:39425 
HYDROELECTRIC POWER PLANTS/ECONOMICS 
Dynamic reduced costs of hydroelectric power plants, taking 
account of changes in the prescribed coefficients of comparative 
effectiveness of capital investments, 3:39432 
HYDROELECTRIC POWER PLANTS/ELECTRIC 
GENERATORS 
Experience in operational monitoring of hydrogenerator stator 
vibration, 3:39428 
Hydrogenerator stator core maintenance in accord with the results 
of instrument monitoring of the joints, 3:39429 
Influence of temperature on the vibration of hydrogenerator stator 
windings, 3:39431 
Vibration characteristics of the stator winding of a VGSVF-940/ 
235-30 hydrogenerator, 3:39430 
HYDROELECTRIC POWER PLANTS/ENVIRONMENTAL 
EFFECTS 
Hydro energy and irrigation: Rakaia River concept study. Volume 
I and II. Report No. 6, 3:39421 (NP-23164) 
HYDROELECTRIC POWER PLANTS/EVALUATION 
Solar, geothermal, hydrogen, and hydraulic power, 3:40705 
HYDROELECTRIC POWER PLANTS/FEASIBILITY 
STUDIES 
Hydro energy and irrigation: Rakaia River concept study. Volume 
I and II. Report No. 6, 3:39421 (NP-23164) 
Water-adit from the Mediterranean Sea to the Dead Sea, 3:39422 
HYDROELECTRIC POWER PLANTS/INTAKE STRUCTURES 
Hydraulic power of 1000 MW in a single conduit, 3:39426 
HYDROELECTRIC POWER PLANTS/ON-LINE CONTROL 
SYSTEMS 
Fao control for hydroelectric powerplants, 3:39424 (PB- 
HYDROELECTRIC POWER PLANTS/PLANNING 
Hydropower from a national point of view, 3:39423 
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HYDROELECTRIC POWER PLANTS/POWER 
TRANSMISSION 
Transmission of part of the power of hydrogenerators through 
two transformer phases, 3:39427 
HYDROELECTRIC POWER PLANTS/SITE SELECTION 
Hydro energy and irrigation: Rakaia River concept study. Report 
No. 6, 3:39419 (NP-21766/1) 
Hydro energy and irrigation: Rakaia River concept study. Report 
No. 6, 3:39420 (NP-21766/2) 
HYDROELECTRIC POWER PLANTS/TURBOGENERATORS 
Causes of increased vibrations of a hydro-generator and methods 
of reducing them, 3:39433 
New technique for coupling and machining turbine and generator 
shafts for the ust-ilimskaya hydroelectric power plant, 3:39435 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/GAS CHROMATOGRAPHY 
Process and effluent control of fluorine and fluoride gases in the 
conversion of uranium ores to uranium hexafluoride by gas 
chromatography, 3:39273 (K Y-685) 
HYDROGEN/ATOM-MOLECULE COLLISIONS 
Quantum mechanical reactive scattering via exchange kernels: 
Application to the collinear H+ He reaction, 3:41808 
HYDROGEN/CHEMICAL REACTION KINETICS 
Kinetics of hydrogen-oxygen and hydrocarbon-oxygen reactions. 
Final report 1 Oct 72-31 Mar 77, 3:41230 (AD-A-046595) 
HYDROGEN/ELECTRON-MOLECULE COLLISIONS 
Vibrational excitation of N2, CO, and He by electron impact 
(Cross sections at 72°), 3:41803 (AD-433190) 
HYDROGEN/ENERGY TRANSPORT 
Conception, status and prospects of a solar hydrogen economy, 
3:39381 
HYDROGEN/ION-ATOM COLLISIONS 
Charge transfer between atomic hydrogen and N* and O* (0.4 to 
10 keV: cross sections), 3:41805 (AD-465166) 
HYDROGEN/RECOVERY 
Recovery of hydrogen and nitrogen from ammonia plant purge 
gas (Patent; adiabatic pressure swing process), 3:39380 
HYDROGEN/RESEARCH PROGRAMS 
IGT research experience in hydrogen energy systems (Brief 
summary of IGT programs), 3:39378 (NP-23116) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS/CATALYSTS 
Doped silver catalysts for H2/air fuel cells, 3:40755 
HYDROGEN FUEL CELLS/DESIGN 
Generation of electrical energy by H2-O2-fuel cells, 3:40751 
HYDROGEN FUEL CELLS/ELECTROCHEMISTRY 
Generation of electrical energy by H2-O2-fuel cells, 3:40751 
HYDROGEN FUEL CELLS/USES 
Electrical power generation and storage system (Patent), 3:40066 
HYDROGEN FUELS/EVALUATION 
Solar, geothermal, hydrogen, and hydraulic power, 3:40705 
HYDROGEN FUELS/PERFORMANCE TESTING 
Alternative energies for transportation at the end of the mineral- 
oil aera. Pt. 2. Hydrogen systems particularly versatile - 
hydrogen-gasoline mixed operation as a first step, 3:39391 
HYDROGEN IONS 1 PLUS/ION-ATOM COLLISIONS 
L-subshell ionization cross sections for uranium by charged 
particle bombardment, 3:41807 (COO-1265-190) 
Projectile charge dependence of L-subshell ionization cross 
section ratios for heavy elements, 3:41806 (COO-1265-190) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE/BIOLOGICAL EFFECTS 
Synergistic killing of Escherichia coli by near-UV radiation and 
hydrogen peroxide: distinction between recA-repairable and 
recA-nonrepairable damage, 3:41643 
HYDROGEN PEROXIDE/CARCINOGENESIS 
Carcinogenic and antitumor effects of aminotriazole on 
acatalasemic and normal catalase mice, 3:41661 
HYDROGEN PEROXIDE/CHEMICAL REACTIONS 
Chemical and biological studies on nucleic acids and derivatives. 
Progress report, May 1, 1976-July 31, 1977, 3:41222 (COO-2931- 
2 


HYDROGEN PRODUCTION 
See also THERMOCHEMICAL PROCESSES 
Hydrogen production methods (Brief review with emphasis on 
thermochemical processes; 8 refs.), 3:39379 (CONF-780325-1) 


HYDROGEN-BASED ECONOMY 


HYDROGEN PRODUCTION/COMPARATIVE EVALUATIONS 
EDS coal liquefaction process development: Phase IIIB. 
Quarterly technical progress report, July 1-September 30, 1977, 
3:38777 (FE-2893-3) 
HYDROGEN PRODUCTION/COST 
Membrane applications to coal conversion processes. Final report, 
June 1975-September 1976 (Cellulose acetate, polysulfone), 
3:38743 (FE-2000-4) 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Hydrogen production by conventional and modified water 
electrolysis, 3:39383 
Ocean thermal energy conversion: test facilities study. Volume 2. 
Test facility requirements, energy utilization, and integrated test 
program. Final report, 3:39694 (TID-27815/2) 
Thermal and thermo-electrolytical generation of hydrogen by 
solar energy, 3:39384 
HYDROGEN PRODUCTION/PHOTOELECTROLYSIS 
Solar energy-assisted electrochemical splitting of water. Some 
energetical, kinetical and catalytical considerations verified on 
MoS, layer crystal surfaces, 3:39382 
HYDROGEN PRODUCTION/SOLAR ENERGY CONVERSION 
Thermal and thermo-electrolytical generation of hydrogen by 
solar energy, 3:39384 
HYDROGEN PRODUCTION/STEAM REFORMER 
PROCESSES 
Parallel steam reformers to provide low energy process (Patent), 
3:39385 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 
Hydrogen production using nuclear heat, 3:40282 
HYDROGEN STORAGE 
See also CRYOGENICS 
HYDROGEN-BASED ECONOMY 
TANKS 
HYDROGEN STORAGE/IRON HYDRIDES 
NMR studies of hydrogen relaxation and diffusion in TiFeH/sub 
x/ and TiFe/sub 1-y/Mn/sub y/H/sub x/, 3:39387 (MLM- 
2473(OP)) 
HYDROGEN STORAGE/LANTHANUM HYDRIDES 
Neutron scattering investigations of the LaNis hydrogen storage 
system, 3:39388 
Slow step for hydrogen absorption (desorption) by activated 
LaNis, 3:39390 
HYDROGEN STORAGE/MANGANESE HYDRIDES 
NMR studies of hydrogen relaxation and diffusion in TiFeH/sub 
x/ and TiFe/sub 1-y/Mn/sub y/H/sub x/, 3:39387 (MLM- 
2473(OP)) 
HYDROGEN STORAGE/NICKEL HYDRIDES 
Neutron scattering investigations of the LaNis hydrogen storage 
system, 3:39388 
Slow step for hydrogen absorption (desorption) by activated 
LaNis, 3:39390 
HYDROGEN STORAGE/TITANIUM HYDRIDES 
NMR studies of hydrogen relaxation and diffusion in TiFeH/sub 
x/ and TiFe/sub l-y/Mn/sub y/H/sub x/, 3:39387 (MLM- 
2473(OP)) 
HYDROGEN STORAGE/ZIRCONIUM HYDRIDES 
Location of hydrogen in a-zirconium, 3:39389 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 
A study of gas solid reactions and air pollution detectors. Final 
report 1 Mar 74-30 Aug 77, 3:41362 (AD-A-046646 
HYDROGEN SULFIDES/AIR POLLUTION CONTROL 
Process for the removal of hydrogen sulfide from gaseous streams 
by catalytic oxidation of hydrogen sulfide to sulfur while 
inhibiting the formation of sulfur oxides (Patent), 3:41370 
HYDROGEN SULFIDES/CHEMICAL REACTION 
Catalysis research on the modified Claus process, 3:38813 
HYDROGEN SULFIDES/CORROSIVE EFFECTS 
Study of variables that affect the corrosion of sour water strippers, 
3:39108 
HYDROGEN SULFIDES/DENSITY 
Thermodynamic properties of natural gas, petroleum gas and 
related mixture. Pt. 1. Mixed fluid densities, 3:39158 
HYDROGEN SULFIDES/PRODUCTION 
Process for removing sulphur from a gas (Patent), 3:39146 
HYDROGEN SULFIDES/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of natural gas, petroleum gas and 
related mixture. Pt. 1. Mixed fluid densities, 3:39158 
HYDROGENATION/CATALYSIS 
Heterogeneous hydrogenation of unsaturated compounds with 
catalyst P-2-Ni with turnover numbers up to 90,000, 3:38736 
HYDROGEN-BASED ECONOMY 
Environment and energy production after the year 2000 ("All- 
nuclear” solution using breeder reactors and hydrogen; 
meteorological problems), 3:40655 





HYDROLASES 


HYDROLASES 
See also CELLULASES 
PEPTIDE HYDROLASES 
HYDROLASES/BIOSYNTHESIS 
Morphological changes and exocellular protease biosynthesis in 
Neurospora crassa, 3:41592 (PNL-2500(Pt.1)) 
HYDROLOGY/TRACER TECHNIQUES 
Tracing the origin of water flowing from behind the shaft lining 
using rhodamine B, 3:41515 
HYDROSPHERE/CONTAMINATION 
Liquid pathway generic study. Impacts of accidental radioactive 
releases to the hydrosphere from floating and land-based 
nuclear power plants, 3:41483 (NUREG-0440) 
HYDROTHERMAL SYSTEMS 
See also GEOTHERMAL SYSTEMS 
HOT-WATER SYSTEMS 
HYDROTHERMAL SYSTEMS/FLUID FLOW 
Galerkin, finite-element analysis of steady-state flow and heat 
transport in the shallow hydrothermal system in the East Mesa 
area, Imperial Valley, California, 3:39870 
HYDROTHERMAL SYSTEMS/HEAT TRANSFER 
Galerkin, finite-element analysis of steady-state flow and heat 
transport in the shallow hydrothermal system in the East Mesa 
area, Imperial Valley, California, 3:39870 
HYDROTHERMAL SYSTEMS/MATHEMATICAL MODELS 
Geothermal reservoir modeling needs from exploration to 
utilization, 3:39869 (EPRI-ER-660-SR) 
HYDROXIDES/CHARGE TRANSPORT 
Resonance Raman spectra of methemoglobin derivatives. 
Selective enhancement of axial ligand vibrations and lack of an 
effect of inositol hexaphosphate, 3:41563 
HYDROXIDES/RAMAN SPECTRA 
Resonance Raman spectra of methemoglobin derivatives. 
Selective enhancement of axial ligand vibrations and lack of an 
effect of inositol hexaphosphate, 3:41563 
HYPOTHYROIDISM/RADIOINDUCTION 
Thyroid hypofunction appearing as a delayed manifestation of 
accidental exposure to radioactive fallout in a Marshallese 
population, 3:41691 (BNL-24104) 


I-BEAM TYPE REACTORS/PLANNING 
High-energy heavy-ion beams as igniters for commercial-scale 
intertial-fusion power plants, 3:42039 (LBL-7267) 
I-BEAM TYPE REACTORS/RESEARCH PROGRAMS 
Overview of heavy ion fusion program in U.S.A., 3:42040 (LBL- 
7519) 
I-BEAM TYPE REACTORS/REVIEWS 
Civilian applications of particle-beam-initiated inertial confinement 
fusion technology, 3:42041 (SAND-77-0516) 
I-BEAM TYPE REACTORS/USES 
Civilian applications of particle-beam-initiated inertial confinement 
fusion technology, 3:42041 (SAND-77-0516) 
ICELAND/GEOTHERMAL ENERGY 
Reports of geothermal resources multi-purpose utilization fact 
finding committee, 3:39866 (NP-22629) 
ICELAND/GEOTHERMAL WELLS 
Recent in situ stress measurements using the hydrofracturing 
technique, 3:39041 
ICES 
Energy planning: the community must take charge; integrated 
alternative energy systems; master planning for communities, 
3:40582 (NP-23196) 
ICES/DEMONSTRATION PROGRAMS 
Community Systems Program: its goals and accomplishments, 
1978, 3:40579 (ANL-78-XX-92) 
Department of Energy and its Integrated Community Energy 
Systems (ICES) program, 3:40587 (NP-23196) 
ICES/ECONOMIC ANALYSIS 
Community Systems Program: its goals and accomplishments, 
1978, 3:40579 (ANL-78-XX-92) 
ICES/ENVIRONMENTAL IMPACTS 
Health and environmental considerations: supporting the case for 
an integrated community alternative energy system, 3:40538 
(NP-23196) 
ICES/EVALUATION 
Community Systems Program: its goals and accomplishments, 
1978, 3:40579 (ANL-78-XX-92) 
Integrated Community Energy Systems planning: state-of-the-art 
report, 3:40581 (NP-23196) 
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ICES/LEGAL ASPECTS 

Tenable role of local government in Integrated Community 

Energy Systems planning, 3:40589 (NP-23196) 
ICES/PLANNING 

Application of integrated community energy systems planning: the 
Sewells Point Naval Complex, 3:40588 (NP-23196) 

Health and environmental considerations: supporting the case for 
an integrated community alternative energy system, 3:40538 
(NP-23196) - 

Integrated Community Energy Systems planning: state-of-the-art 
report, 3:40581 (NP-23196) 

Managing the energy audit: characterization of community energy 
use (Sewells Point Naval Complex, Norfolk, Va, as example), 
3:40583 (NP-23196) 

Politics of energy planning, 3:40662 (NP-23196) 

Tenable role of local government in Integrated Community 
Energy Systems planning, 3:40589 (NP-23196) 

ICR HEATING/DISTRIBUTION FUNCTIONS 

Modification of the Lawson criterion for the cyclotron heating of 

plasma, 3:41946 
IDAHO/ENERGY POLICY 

Integrating policy analysis. Northwest Energy Policy Project 

Study Module VII. Final report, 3:40663 (NP-23219) 
IDAHO/RARE EARTHS 

Thorium and rare earth resources of the Lemhi Pass area, Idaho 

and Montana, 3:39225 (RA-12) 
IDAHO/RESOURCE POTENTIAL 

Uranium and thorium content of intrusive rocks in northeastern 
Washington and northern Idaho, 3:39219 (GJBX-12(78)) 

Uranium potential of the Challis volcanics of the Stanley Basin, 
Idaho, 3:39217 (GJBX-12(78)) 

IDAHO/THORIUM ORES 

Thorium and rare earth resources of the Lemhi Pass area, Idaho 

and Montana, 3:39225 (RA-12) 
IDAHO/URANIUM DEPOSITS 

Uranium and thorium content of intrusive rocks in northeastern 

Washington and northern Idaho, 3:39219 (GJBX-12(78)) 
IDAHO NATIONAL ENGINEERING LABORATORY/ 

RADIOACTIVE WASTE MANAGEMENT 

Environmental surveillance report for the INEL Radioactive 
Waste Management Complex. Annual report, 1977, 3:39351 
(TREE-1251) 

IGNEOUS ROCKS 

See also BASALT 

GRANITES 
GRANODIORITES 
PEGMATITES 
TUFF 
VOLCANIC ROCKS 

IGNEOUS ROCKS/RESOURCE POTENTIAL 

Uranium potential of the crystalline rock areas of the southeastern 

U.S., 3:39220 (GJBX-12(78)) 
IGNITION SYSTEMS 

See also COMBUSTORS 
IGNITION SYSTEMS/DESIGN 

Device for internal-combustion engines for the fuel supply of one 

or several flame glow plugs (Patent), 3:40945 
ILLINIUM 

See PROMETHIUM 
IMAGE CONVERTERS/PHOTOCATHODES 

Energy distribution of photoelectrons and the time resolution of 
the “Picochron”, 3:41416 (UCRL-Trans-1 1342) 

IMAGE CONVERTERS/TIME RESOLUTION 
Energy distribution of photoelectrons and the time resolution of 
the “Picochron”, 3:41416 (UCRL-Trans-11342) 
IMAGES/SPRAY COATING 
End messy polaroid print coaters, 3:42078 
IMMUNE REACTIONS/BIOLOGICAL RADIATION EFFECTS 

Effects of inhaled 7°*PuO, on the primary immune response of 

beagle dogs, 3:41681 (PNL-2500(Pt.1)) 
IMMUNOSUPPRESSION/RADIOINDUCTION 

Progress in development of a portable blood irradiator, 3:39374 

(PNL-2500(Pt.1)) 
IMPERIAL VALLEY 

See also EAST MESA GEOTHERMAL FIELD 
IMPERIAL VALLEY/GEOTHERMAL ENERGY 

Geothermal resource regulation: an Imperial County perspective, 
3:39899 (EPRI-ER-660-SR) 

IMPERIAL VALLEY/GEOTHERMAL WELLS 

Geothermal well completions: an overview of existing methods in 
four types of developments, 3:39918 (SAND-78-7010) 

IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPLOSIONS 
See also LASER IMPLOSIONS 
Theory of implosion. Volume XIII, 3:41420 (LA-1039) 
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IMPURITY STUDY EXPERIMENT TOKAMAK 
See ISX REACTORS 
INCINERATORS/ENVIRONMENTAL IMPACTS 
Effects from effluents of an incinerator for waste of low level 
activity in the environment, 3:39314 
INCINERATORS/FLUE GAS 
Gas scrubbing in a waste incineration plant, 3:41367 
Process for cooling the flue gases in waste material incineration 
plants without heat utilization (Patent), 3:40925 
INCINERATORS/POLLUTION CONTROL EQUIPMENT 
= device for incinerators and the like (Patent), 
41368 
INCINERATORS/RADIOACTIVE EFFLUENTS 
Effects from effluents of an incinerator for waste of low level 
activity in the environment, 3:39314 
INCOLOY 800/CARBURIZATION 
One the reaction product morphology of alloy 800 in simulated 
HTR helium, 3:41107 (CEGB-RD/B/N-3914) 
INCOLOY 800/DATA COMPILATION 
Compilation of fatigue data for Incoloy 800 alloys, 3:41061 (ANL/ 
MSD-78-3) 
INCOLOY 800/FATIGUE 
Compilation of fatigue data for Incoloy 800 alloys, 3:41061 (ANL/ 
MSD-78-3) 
INCOLOY 800/MECHANICAL PROPERTIES 
Breeder reactor materials development program quarterly 
progress report for period ending September 30, 1977, 3:41036 
(ORNL-5366) 
INCOLOY 800/MICROSTRUCTURE 
Breeder reactor materials development program quarterly 
progress report for period ending September 30, 1977, 3:41036 
(ORNL-5366) 
INCOLOY 800/OXIDATION 
One the reaction product morphology of alloy 800 in simulated 
HTR helium, 3:41107 (CEGB-RD/B/N-3914) 
INCOLOY 800/STRESS ANALYSIS 
Bilinear cyclic stress-strain analysis for Incoloy 800, 3:40350 
(ANL-77-74) 
INCOLOY 800/TENSILE PROPERTIES 
Bilinear cyclic stress-strain analysis for Incoloy 800, 3:40350 
(ANL-77-74) 
INCOMPRESSIBLE FLOW/TWO-DIMENSIONAL 
CALCULATIONS 
NACHOS: a finite element computer program for incompressible 
flow problems. Part I. Theoretical background, 3:41309 
(SAND-77-1333) 
INCONEL 600/CORROSION 
Denting of Inconel steam generator tubes in pressurized water 
reactors. Final report, 3:40141 (BNL-NUREG-50778) 
INCONEL 82/TENSILE PROPERTIES 
Breeder reactor materials development program quarterly 
progress report for period ending September 30, 1977, 3:41036 
(ORNL-5366) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIA/OFFSHORE OPERATIONS 
Offshore: nations needing our help to exploit oil and gas (British 
offshore supply industry), 3:40670 
INDIA/RENEWABLE ENERGY SOURCES 
Energy options for the Third World, 3:40641 
INDIAN POINT-1 REACTOR/REACTOR OPERATION 
Annual operations report January-December 1977, 3:40270 
(DOCKET-50003-776) 
INDIAN POINT-2 REACTOR/REACTOR OPERATION 
Annual operations report January-December 1977, 3:40270 
(DOCKET-50003-776 
INDIAN POINT-3 REACTOR/REACTOR OPERATION 
Annual operations report January-December 1977, 3:40270 
(DOCKET-50003-776) 
INDIUM COMPOUNDS/LUMINESCENCE 
Luminescent decay and spectra of impurity-activated alkali halides 
under high pressure (Doped with Cu*, Ag*, In*, or TI*), 
3:41168 (COO-1198-1191) 
INDIUM OXIDES/SPUTTERING 
Fabrication of OSOS cells by neutral ion beam sputtering (Oxide 
semiconductor on silicon), 3:39571 
INDIUM PHOSPHIDES/CRYSTAL GROWTH 
Rheotaxy for large grain thin film solar cell fabrication (Large 
grain size polycrystals), 3:39576 
INDIUM PHOSPHIDES/SPUTTERING 
Indium phosphide films deposited by cylindrical magnetron 
reactive sputtering, 3:39503 
INDIUM SELENIDES/CRYSTAL GROWTH 
Growth of large CulnSez single —,: 3:41165 
INDONESIA/OFFSHORE OPERATION 
Offshore: nations needing our hel - at oil and gas (British 
offshore supply industry), 3: 


INDUSTRIAL WASTES/COMBUSTION 


INDUSTRIAL PLANTS 
See also FEED MATERIALS PLANTS 
GASEOUS DIFFUSION PLANTS 
ISOTOPE SEPARATION PLANTS 
OIL SAND PROCESSING PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROCHEMICAL PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/AIR POLLUTION 
Source assessment: carbon black manufacture. Final report, June 
1975-July 1977, 3:41452 (PB-273068) 
INDUSTRIAL PLANTS/CO-GENERATION 
PSE and G cogeneration evaluation, 3:40061 (NP-23117) 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 
Conditioning and flotation of ilmenite at various pulp 
temperatures, 3:40863 
Cutting fuel bills could save millions, 3:40855 
Low temperature heat recuperation, 3:40899 
Waste heat recovery in industry, 3:40898 
INDUSTRIAL PLANTS/ENERGY CONSUMPTION 
Changing energy outlook, 3:40630 (CONF-770136-) 
INDUSTRIAL PLANTS/FIRE PREVENTION 
Fire protection in plants, 3:40858 
INDUSTRIAL PLANTS/GASEOUS WASTES 
Method for removing nitrogen oxides from flue gas by absorption, 
3:40078 
Process for removing nitric oxides from processing exhaust gases 
(Patent), 3:40903 
Process for catalytically treating an exhaust gas containing 
ammonia gas and oxygen gas to reduce said ammonia gas to 
nitrogen (Patent), 3:40904 
Sulfur dioxide removal process (Patent), 3:40079 
System for filtering stack gases (Patent), 3:40902 
INDUSTRIAL PLANTS/GEOTHERMAL POWER PLANTS 
Engineering and economic feasibility of utilizing geothermal heat 
from the Heber reservoir for industrial processing purposes at 
Valley Nitrogen Producers Inc., El Centro agricultural 
chemical plant. Final report, 3:39937 (SAN-1323-3) 
INDUSTRIAL PLANTS/GEOTHERMAL PROCESS HEAT 
Engineering and economic feasibility of utilizing geothermal heat 
from the Heber reservoir for industrial processing purposes at 
Valley Nitrogen Producers Inc., El] Centro agricultural 
chemical plant. Final report, 3:39937 (SAN-1323-3) 
INDUSTRIAL PLANTS/HEAT RECOVERY 
Rational energy utilization in commercial facilities by means of 
heat recovery, 3:40843 
INDUSTRIAL PLANTS/HEAT RECOVERY EQUIPMENT 
Heat recuperative apparatus incorporating a cellular ceramic core 
(Patent), 3:40882 
Low temperature heat recuperation, 3:40899 
Waste heat recovery system (Patent), 3:40881 
INDUSTRIAL PLANTS/INDUSTRY 
Energy saving - not only in Germany. Regenerative heat recovery 
in a French automobile factory, 3:40! 
INDUSTRIAL PLANTS/LIQUID WASTES 
Heat recovery from dyehouse effluent. Report No. 3, 3:40880 
(NP-21762) 
INDUSTRIAL PLANTS/MAINTENANCE 
Controlling maintenance productivity. III. Scheduling, 3:41234 
INDUSTRIAL PLANTS/PLANNING 
ae engineering as a basis for the design of chemical plant, 
3:40856 
= and special problems in chemical plant construction, 
:40857 
INDUSTRIAL PLANTS/SITE SELECTION 
Preliminary survey of some major factors bearing on the feasibility 
of energy centers in Michigan. Executive summary. Draft for 
review, 3:40680 (FEA/G-77/084) 
INDUSTRIAL PLANTS/SPACE HEATING 
Low temperature heat recuperation, 3:40899 
INDUSTRIAL PLANTS/WASTE HEAT 
Energy saving - not only in Germany. Regenerative heat recovery 
in a French automobile factory, 3:40887 
INDUSTRIAL PLANTS/WASTE HEAT UTILIZATION 
Waste heat recovery in industry, 3:40898 
INDUSTRIAL PLANTS/WASTE PROCESSING 
Biological sewage treatment plant for the chemical and 
petrochemical industries, 3:39106 
INDUSTRIAL PLANTS/WORKING CONDITIONS 
Modifications of air ionisation in working rooms, 3:41465 
INDUSTRIAL WASTES 
See also REFUSE DERIVED FUELS 
INDUSTRIAL WASTES/CARBONIZATION 
Method and facility to produce fuel gases from lumpy house and 
industrial refuse and the like, 3:39406 
INDUSTRIAL WASTES/COMBUSTION 
Gas scrubbing in a waste incineration plant, 3:41367 





INDUSTRIAL WASTES/LIQUID WASTES 


INDUSTRIAL WASTES/LIQUID WASTES 
Biological denitrification of high concentration nitrate waste 
(Patent), 3:41526 
INDUSTRIAL WASTES/PYROLYSIS 
Method and facility to produce fuel gases from lumpy house and 
industrial refuse and the like, 3:39406 
INDUSTRIAL WASTES/RECOVERY 
Utilizing wastes: fact or fancy. Solid and liquid waste utilization in 


community energy planning, 3:40586 (NP-23196) 
INDUSTRIAL WASTES/RECY CLING 
—- waste materials and their potential for use in concrete, 
New approach to cheap protein recovery, 3:40910 
Purification of waste water high in carbohydrates and 
— production of high protein feed products (Patent), 
Recycling of precious metals, 3:40907 
Recycling of industrial wastes, illustrated by the example of the 
industrialized economic area of North Baden/North 
Wuerttemberg (In German), 3:40901 (BMFT-FB-T-77-04) 
Systems approach to the economics of waste handling, 3:40917 
Tinplate recycling, 3:40912 
Waste and byproduct utilization in highway construction, 3:40918 
INDUSTRIAL WASTES/USES 
Utilizing wastes: fact or fancy. Solid and liquid waste utilization in 
community energy planning, 3:40586 (NP-23196) 
INDUSTRIAL WASTES/WASTE DISPOSAL 
Massive sulfur applications to highly calcareous agricultural soil as 
a sink for waste sulfur, 3:40913 
Systems approach to the economics of waste handling, 3:40917 
INDUSTRIAL WASTES/WASTE PROCESSING 
Systems approach to the economics of waste handling, 3:40917 
INDUSTRIAL WASTES/WASTE TRANSPORTATION 
pan approach to the economics of waste handling, 3:40917 


COUNTRIES 
See DEVELOPED COUNTRIES 
INDUSTRY 
See also CEMENT INDUSTRY 
CERAMICS INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
ELECTRIC POWER INDUSTRY 
FERTILIZER INDUSTRY 
FOOD INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
TEXTILE INDUSTRY 
INDUSTRY/AIR POLLUTION ABATEMENT 
~ ee eee, and waste: industrial environmental protection, 
INDUSTRY/CO-GENERATION 
Case study applications of venture analysis. Seventh monthly 
report, December 1977-March 1978 (Coal-derived fuel-fired 
diesel system for Ftp generation), 3:40591 (TID-28387) 
INDUSTRY/ENERGY CONSERVATION 
——— problems and priorities: energy conservation in General 
ic’s Major Appliance Business Group, 3:40608 (NP-23196) 
Corporate problems and priorities: industrial energy conservation 
iber Industries, Inc.), 3:40610 (NP-23196) 
= optimization in industrial processes. II. Discount rate, 
inflation, and increasing cost of energy, 3:40625 
Marketing Energy Conservation, 3:40775 (LBL-5236) 
Southern California Gas Company's voluntary load reduction 
plan, 3:40774 (LBL-5236) 
Voluntary Business Energy Conservation Program progress 
rt No. 6, 3:40595 E/CS-0018/6) 
INDU Y/ENERGY CONSUMPTION 
Conventional energy demand projection for New England, 
3:40635 (M-75-202) 
a optimization in industrial processes. II. Discount rate, 
inflation, and increasing cost of energy, 3:40625 
Profile of energy utilization within the conurbation of 
Nottingham, 3:40770 


Review of selected energy studies, 3:40716 (ORNL-5363) 
INDUSTRY/ENERGY DEMAND 
Services and energy in U.S. economic growth (Projections 1975- 
2000), 3:40518 (ORAU/IEA(M)-77-33) 
INDUSTRY/ENERGY MANAGEMENT 
problems and priorities: industrial energy conservation 
iber Industries, Inc.), 3:40610 (NP-23196) 
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INDUSTRY/FUEL CONSUMPTION 
Fuel consumption and prices, 3:40715 (ORNL-5363) 

INDUSTRY/MATERIALS RECOVERY 
For air, water, and waste: industrial environmental protection, 

3:41464 

INDUSTRY/POLLUTION CONTROL 

Firm behavior under imperfectly enforceable pollution standards 
and taxes, 3:40543 

INDUSTRY/POLLUTION CONTROL EQUIPMENT 
Emission control system (Patent), 3:41366 

INDUSTRY/POWER DEMAND 
Fuel consumption and prices, 3:40715 (ORNL-5363) 

INDUSTRY/PROFITS 
Firm behavior under imperfectly enforceable pollution standards 

and taxes, 3:40543 

INDUSTRY/SOLAR PROCESS HEAT 
Environmental Development Plan (EDP). Solar agricultural and 

industrial process heat, 1977, 3:39460 (DOE/EDP-0002) 

INDUSTRY/WATER POLLUTION ABATEMENT 
For = and waste: industrial environmental protection, 

3:41 

INERTIAL CONFINEMENT/REVIEWS 

Inertial confinement in fusion. Present technical state and 
prospects, 3:42053 

INFECTIOUS DISEASES/TOBACCO MOSAIC VIRUS 

Effect of tobacco mosaic virus infection on host and virus-specific 
protein synthesis in protoplasts, 3:41634 

INFORMATION/AVAILABILITY 

How to operate an energy advisory service. Volume I. Report and 
recommendations. Final report (Energy conservation and 
technical assistance for business, commercial, and residential 
sectors), 3:40502 (COO-2977-12(Vol.1)) 

How to operate an energy advisory service. Volume II. NYIT 
Energy Information Center and referral service resource 
material. Final report (Energy conservation and technical 
assistance for business, commercial, and residential sectors), 
3:40503 (COO-2977-12(Vol.2)) 

How to operate an energy advisory service. Volume III. New 
York Tech energy hot line resource matefial. Final report 
(Energy conservation and technical assistance for business, 
commercial, and residential sectors), 3:40504 (COO-2977- 
12(Vol.3)) 

INFORMATION CENTERS/OPERATION 
How to operate an energy advisory service. Volume I. Report and 

recommendations. Final report (Energy conservation and 
technical assistance for business, commercial, and residential 
sectors), 3:40502 (COO-2977-12(Vol.1)) 

How to operate an energy advisory service. Volume II. NYIT 
Energy Information Center and referral service resource 
material. Final report (Energy conservation and technical 

assistance for business, commercial, and residential sectors), 

3:40503 (COO-2977-12(Vol.2)) 

How to operate an energy advisory service. Volume III. New 
York Tech energy hot line resource material. Final report 
(Energy conservation and technical assistance for business, 
commercial, and residential sectors), 3:40504 (COO-2977- 


12(Vol.3)) 
INFORMATION CENTERS/TECHNOLOGY TRANSFER 

How to operate an energy advisory service. Volume I. Report and 
recommendations. Final report (Energy conservation and 
technical assistance for business, commercial, and residential 
sectors), 3:40502 (COO-2977-12(Vol.1)) 

How to operate an energy advisory service. Volume II. NYIT 
Energy Information Center and referral service resource 
material. Final report (Energy conservation and technical 
assistance for business, commercial, and residential sectors), 
3:40503 (COO-2977-12(Vol.2)) 

How to operate an energy advisory service. Volume III. New 
York Tech energy hot line resource material. Final report 
(Energy conservation and technical assistance for business, 
commercial, and residential sectors), 3:40504 (COO-2977- 
12(Vol.3)) 

INFORMATION SYSTEMS 
Coal transportation study. Final r 
INFORMATION SYSTEMS/AIR 

Information and technology transfer program for the National 

Science Foundation, 3:41457 (PB-274259) 
INFORMATION THEORY 

Structured-action approach to continuous-time systems, 3:42099 
(UCRL-80919) 

SURVEYS/DATA ANALYSIS 

Computing infrared scanning residuals in geothermal research, 
3:39882 (CONF-7609171-1) 

ae ee 
w toxicity method of inhibiting sickling of sickle erythroc 
(Patent), 3:41598 . . ae 


rt, 3:38979 (COO-2970-1) 
UALITY 
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INHIBITORS (CORROSION) 
See CORROSION INHIBITORS 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 
INHOMOGENEOUS PLASMA/CORRELATION FUNCTIONS 
Fluctuations of surface waves in inhomogeneous magnetoactive 
plasma, 3:41999 
INHOMOGENEOUS PLASMA/ELECTROMAGNETIC 
RADIATION 
Electromagnetic wave interactions with inhomogeneous plasmas, 
3:41970 
INHOMOGENEOUS PLASMA/PLASMA DIAGNOSTICS 
Depolarization in laser probing of inhomogeneous magnetized 
plasmas, 3:41947 (NRL-MR-3703) 
INHOMOGENEOUS PLASMA/PLASMA WAVES 
Excitation of potential surface oscillations in semiconfined 
inhomogeneous plasma with metal screen by electron beams, 
3:41997 
Fluctuations of surface waves in inhomogeneous magnetoactive 
plasma, 3:41999 
INJECTION WELLS/FLUID INJECTION 
Engineering study of water reinjection for geothermal systems. 
Section I. Water injection well fundamentals. Section II. The 
injection well model. Section III. Sources of water 
contaminants. Section IV. Simulating the down-hole behavior 
of injectors. Section V. The overall influence of damage near 
the well bore, 3:39929 (SAND-78-7009) 
INJECTION WELLS/PERFORMANCE 
Engineering study of water reinjection for geothermal systems. 
Section I. Water injection well fundamentals. Section II. The 
injection well model. Section III. Sources of water 
contaminants. Section IV. Simulating the down-hole behavior 
of injectors. Section V. The overall influence of damage near 
the well bore, 3:39929 (SAND-78-7009) 
INJECTION WELLS/PERFORMANCE TESTING 
Geothermal R and D project report for April 1, 1977-September 
30, 1977, 3:39912 (TREE-1256) 
INJECTION WELLS/RADIOACTIVE TRACER LOGGING 
Method of measuring horizontal flow speed of fluids in earth 
formations penetrated by a wellborehole (Patent; based on 
neutron activation of sodium), 3:39078 
INJECTION WELLS/SCALING 
Silica scale of the Onuma Geothermal Power Plant, 3:39924 
INORGANIC COMPOUNDS/THERMODYNAMIC 
PROPERTIES 
Compendium of shock wave data. Introduction. Section Al. 
Elements, 3:41089 (UCRL-50108(Vol.1)(Rev.1)) 
INPUT-OUTPUT ANALYSIS 
See ENERGY ANALYSIS 
IN-SITU COMBUSTION/FLOWSHEETS 
ae changes in Athabasca bitumen and water properties, 
:39178 
IN-SITU GASIFICATION/FEASIBILITY STUDIES 
Resource development/utilization. The potential of in-situ lignite 
gasification in Texas, 3:38764 
IN-SITU GASIFICATION/FRACTURES 
Fracture mechanics and stress analysis associated with 
underground coal gasification, 3:38762 
IN-SITU GASIFICATION/GROUND SUBSIDENCE 
Roof stability and subsidence in in situ gasification of coal, 3:38763 
IN-SITU GASIFICATION/MONITORING 
Approximate determination of the mean cross section of the fire 
channel in the underground gasification of hard coals, 3:38767 
(UCRL-Trans-1 1355) 
IN-SITU GASIFICATION/STRESS ANALYSIS 
Fracture mechanics and stress analysis associated with 
underground coal gasification, 3:38762 
IN-SITU GASIFICATION/TECHNOLOGY ASSESSMENT 
Resource development/utilization. The potential of in-situ lignite 
gasification in Texas, 3:38764 
IN-SITU RETORTING/RESEARCH PROGRAMS 
Potential shale oil production processes, 3:39171 
IN-SITU RETORTING/SIMULATION 
Laboratory apparatus for controlled time/temperature retorting of 
oil shale, 3:39177 
INSOLATION/AVAILABILITY 
Insolation and wind: a natural combination for self-sufficient 
power systems, 3:39453 
INSOLATION/CALCULATION METHODS 
Irradiances on inclined surfaces, 3:39448 
Solar hours and solar intensity on various sides of buildings, 
3:39451 
Sort of slide rule for the quick calculation of solar radiation 
receipt on surfaces and through double glazing of any direction 
and various inclinations, 3:39449 


INTERNAL COMBUSTION ENGINES/EXHAUST GASES 


INSOLATION/COMPUTER CALCULATIONS 
Calculation of solar insolation values, collector efficiencies and 
systems with pre-programmable calculators, 3:39444 
INSOLATION/DATA 
Prediction of average collector efficiency from climatic data, 
3:39842 
Solar radiation data for simulation of solar systems in New 
England, 3:39455 
INSOLATION/DATA ACQUISITION SYSTEMS 
Solar radiation measurements within the framework of WMO, 
3:39445 
INSOLATION/DATA ANALYSIS 
Estimation of average long-term daily radiation striking tilted 
surfaces, 3:39456 
INSOLATION/MATHEMATICAL MODELS 
Evaluation of models to predict insolation on tilted surfaces, 
3:39443 (DOE/NASA/1022-28) 
INSOLATION/MEASURING INSTRUMENTS 
Measuring solar energy, 3:39457 
INSOLATION/MEASURING METHODS 
Measurement of solar insolation with a pyrheliometer, 3:39447 
INSOLATION/REGIONAL ANALYSIS 
Results of measurements of solar radiation onto differently 
orientated surfaces, 3:39446 
INSTANTONS/PROPAGATOR 
Propagation functions in pseudoparticle fields, 3:41865 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRATED CIRCUITS/PHYSICAL RADIATION EFFECTS 
Principles and techniques of radiation hardening. Volume 2. 
Transient radiation effects in electronics (TREE), 3:41410 
INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERMEDIATE BTU GAS/SYNTHESIS 
Method for gasification of solid fuels (Patent; molten iron heat 
exchanger), 3:38766 
INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/AFTERBURNERS 
Arrangement for supporting a thermal reactor to an engine proper 
(Patent), 3:41019 
Exhaust gas afterburner for internal combustion engines (Patent), 
3:41006 
Exhaust gas reburning system (Patent), 3:41021 
Manifold reactor (Patent), 3:41018 
Manifold type thermal reactor (Patent), 3:41020 
Reactor to be installed in the exhaust line of an internal 
combustion engine (Patent), 3:41005 
Shielding arrangement for exhaust purifier (Patent), 3:41002 
INTERNAL COMBUSTION ENGINES/AIR POLLUTION 
MONITORS 
Measuring probe for determining the oxygen content in waste 
gases, chiefly from combustion engines (Patent), 3:41009 
INTERNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 
Catalyst-coated expanded metal foil substrate for an exhaust gas 
reactor (Patent), 3:41017 
Catalytic converter for transforming polluting gases into non- 
polluting gases (Patent), 3:41011 
Exhaust gas afterburner for internal combustion engines (Patent), 
:41006 


Heat insulating device for an engine exhaust system (Patent), 
3:41003 
Self-supporting NOx reducing catalyst (Patent), 3:41015 
Shielding arrangement for exhaust purifier (Patent), 3:41002 
INTERNAL COMBUSTION ENGINES/DESIGN 
Internal combustion engine with chambers working by twos and 
nearly in phase (Patent), 3:40992 
Similarity conditions of the working process indices of internal 
combustion engines, 3:40996 
Two-stroke internal combustion engine (Patent), 3:40981 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 
ae for removing nitrogen oxides from flue gas by absorption, 
:40078 


Performance analysis of a modified internal combustion engine. 
Interim report 1976-1977, 3:40951 (AD-A-045378) 

System for controlling the composition of waste gases (Patent), 
3:41010 





INTERNAL COMBUSTION ENGINES/EXHAUST 


INTERNAL COMBUSTION ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
Device for recycling the exhaust gases of an internal combustion 

engine (Patent), 3:41013 

Exhaust gas recirculation device (Patent), 3:41014 

INTERNAL COMBUSTION ENGINES/FUEL ECONOMY 
— y operating an internal combustion engine (Patent), 

74099 

INTERNAL COMBUSTION ENGINES/FUEL INJECTION 

SYSTEMS 


Fuel supply system for internal combustion engines (Patent), 
3:40994 


Internal combustion engine with a swirl chamber (Patent), 3:40991 
INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 
Air-fuel ratio controlling device (Patent), 3:41004 
Fuel economizer (Patent), 3:40983 
Internal combustion engine having ultrasonic mixture preparation 
(Patent), 3:40988 
Method and apparatus for operating an internal combustion engine 
with solid fuel (Patent), 3:40944 
Variable venturi carburetor (Patent), 3:40982 
——— suppressor for internal-combustion engines (Patent), 
INTERNAL COMBUSTION ENGINES/IGNITION SYSTEMS 
Device for internal-combustion engines for the fuel supply of one 
or several flame glow plugs (Patent), 3:40945 
Pee ney — for charged internal combustion engines 
aten 
INTERNAL COMBUSTION ENGINES/MECHANICAL 
TRANSMISSIONS 
Calculation of joint operation of an internal combustion engine 
and hydraulic volume transmission of a transportation motor 
vehicle, 3:40979 
INTERNAL COMBUSTION ENGINES/PERFORMANCE 
TESTING 


Performance analysis of a modified internal combustion engine. 
Interim report 1976-1977, 3:40951 (AD-A-045378) 
INTERNAL COMBUSTION ENGINES/PISTONS 
Investigation of the strength of the materials of internal 
combustion engine pistons in conditions of cyclic and 
thermocyclic loading, 3:40947 
INTERNAL COMBUSTION ENGINES/POLLUTION 
CONTROL EQUIPMENT 
Air-fuel ratio controlling device (Patent), 3:41004 
Exhaust gas purifying system (Patent), 3:41016 
—- Ly controlling the composition of waste gases (Patent), 
—— suppressor for internal-combustion engines (Patent), 


INTERNAL COMBUSTION ENGINES/SOLID FUELS 

Method and apparatus for operating an internal combustion engine 
with solid fuel (Patent), 3:40944 

INTERNAL COMBUSTION ENGINES/SUPERCHARGERS 
Piston engine with exhaust turbo-supercharger (Patent), 3:40987 

ae COMBUSTION ENGI ES/THERMODYNAMIC 
Optimal mixed cycles of internal combustion engines limited by 

ey temperatures and pressures, 3:40946 

I RNAL — USTION ENGINES/WASTE HEAT 

UTILIZATIO 


Novel cotien a systems - decentralized combined heat and power 
eneration using internal combustion engines, 3:40811 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
AL ELECTROMAGNETIC PULSES/REVIEWS 
Principles and techniques of radiation hardening. Volume 3. 
ee pulse (EMP) and system generated EMP, 
INTERNATIONAL AGREEMENTS 
NRC yey agreements on reactor safety research, 3:40472 


See also MOLLUSCS 
INVERTEBRATES/TAXONOMY 
—= _ dynamics in a subtropical estuarine lagoon, 
INVERTEBRATES/TEMPERATURE EFFECTS 
Effects of heated discharge on fish and invertebrates of White 
River at Petersburg, Indiana. Report of investigation No. 6, 
3:41538 (NP-23161) 
IODINE/PRODUCTION 
Quasiclassical trajectory study of the Cl + HI — HCl + I 
reaction, 3:41204 
IODINE 129/RADIOACTIVE WASTE PROCESSING 
— facility description for the recovery of iodine, carbon, 
and krypton from gaseous wastes, 3:39310 (ICP-1126) 
IODINE 141/ENERGY LEVELS 
Nuclear data sheets for A= 141, 3:41889 
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ION ACOUSTIC WAVES/BRILLOUIN EFFECT 
Mandelstam-Brillouin scattering in the presence of Langmuir 
oscillations, 3:41983 (INIS-mf-3255) 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS/BEAM OPTICS 
Intense ion-beam neutralization in free space, 3:42051 
ION BEAMS/BEAM SCANNERS 
Electrostatic ion beam scanning system, 3:41798 (SAND-78-0701) 
ION BLOCKING 
See ION CHANNELING 
ION CHANNELING/ENERGY LOSSES 
Energy losses of channeled ions: the BOHR theory revisited 
(Impact parameter), 3:41923 (CONF-770931-9) 
ON-RESONANCE HEATING 


ION DETECTION/POSITION SENSITIVE DETECTORS 
Improvements in the accelerator and auxiliary equipment, 3:41384 
(COO-1265-190) 
ION IMPLANTATION/EQUIPMENT 
Variable-temperature sample system for ion implantation at -192 to 
+500°C, 3:41241 (SAND-78-0520) 
ION SOURCES 
See also ALPHA SOURCES 
ELECTRON BEAM ION SOURCES 
NEUTRAL BEAM SOURCES 
ION SOURCES/REVIEWS 
ORNL negative ion program, 3:42033 (CONF-771201-7) 
IONIC CONDUCTIVITY 
Isolation of ionospheres from ion transport systems and their role 
in energy transduction, 3:41574 
IONS/BIOCHEMICAL REACTION KINETICS 
Isolation of ionospheres from ion transport systems and their role 
in energy —-, 3:41574 
IONS/DIFFUSI 
Isolation of Sense from ion transport systems and their role 
in energy transduction, 3:41574 
IRIDIUM 195/DECAY 
Nuclear data sheets for A= 195, 3:41898 
IRIDIUM 195/ENERGY LEVELS 
Nuclear data sheets for A= 195, 3:41898 
IRIDIUM 195/NUCLEAR STRUCTURE 
Nuclear data sheets for A= 195, 3:41898 
ITRON/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
IRON/CATALYTIC EFFECTS 
Liquids from CO and He for energy storage. Final report, 3:39398 
(EPRI-AF-689) 
IRON/ENVIRONMENTAL TRANSPORT 
= of aerosol composition in the Great Lakes Basin, 
3:41468 
IRON/LIGANDS 
Resonance Raman spectra of methemoglobin derivatives. 
Selective enhancement of axial ligand vibrations and lack of an 
effect of inositol hexaphosphate, 3:41563 
IRON/NEUTRON REACTIONS 
Studies of (n, charged particle) reactions with 15 MeV neutrons 
(Cross sections), 3:41878 (UCID-17732) 
IRON/PHASE DIAGRAMS 
Premixing ferromolybdenum in alloy sintered compacts with the 
aid of a liquid phase, 3:41050 
IRON/PRODUCTION 
U.S. metallurgical coal supply-demand, 3:39011 (CONF-7706107-) 
IRON 54/ENERGY LEVELS 
Nuclear data sheets for A= 54, 3:41877 
IRON 54 TARGET/NEUTRON REACTIONS 
Studies of (n, charged particle) reactions with 15 MeV neutrons 
(Cross sections), 3:41878 (UCID-17732) 
IRON 55/RADIONUCLIDE MIGRATION 
Radionuclide distributions in sediments of marine areas used for 
dumping solidified radioactive wastes, 3:41532 (COO-3563-62) 
IRON 56 TARGET/NEUTRON REACTIONS 
Studies of (n, charged particle) reactions with 15 MeV neutrons 
(Cross sections), 3:41878 (UCID-17732) 
IRON ALLOYS 
See also INCONEL 600 
IRON BASE ALLOYS 
STEELS 
IRON ALLOYS/CARBURIZATION 
Premixing ferromolybdenum in alloy sintered compacts with the 
aid of a liquid phase, 3:41050 
IRON ALLOYS/MAGNETIC PROPERTIES 
Magnetism in transition-group alloys and rare-earth compounds. 
Final technical report 1 Apr 74-30 Jun 76 (Pr-Ag, DySb, Ni-Rh, 
Pd-Ni, Fe-Cr, Cu-Mr), 3:41084 (AD-A-046632) 
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IRON ALLOYS/PHYSICAL RADIATION EFFECTS 
Defect structure and post irradiation annealing of neutron- 
irradiating nickel alloys, 3:41123 
IRON ALLOYS/SORPTIVE PROPERTIES 
NMR studies of hydrogen relaxation and diffusion in TiFeH/sub 
x/ and TiFe/sub 1-y/Mn/sub y/H/sub x/, 3:39387 (MLM- 
2473(OP)) 
TRON BASE ALLOYS 
See also CAST IRON 
IRON BASE ALLOYS/HARDENING 
Hardfacing and welding rods by P/M, 3:41135 
IRON CHLORIDES/CHEMICAL PREPARATION 
Electrochemical formation and chemical characterization of a 
Djerfisherite-like compound (KsLiFe2sS26Cl formed in positive 
electrode reactions of Li-Al/LiCl-KCI/FeS cells), 3:41218 
IRON CHLORIDES/CRYSTAL STRUCTURE 
Electrochemical formation and chemical characterization of a 
Djerfisherite-like compound (KsLiFe2sSz6Cl formed in positive 
electrode reactions of Li-Al/LiCl-KCI/FeS cells), 3:41218 
TRON COMPLEXES/CATALYTIC EFFECTS 
Synthesis of tetrahedral mixed-metal clusters of the iron triad. 
Preparation and characterization of H2FeRu2Os(CO):3 and 
H2FeRuOs2(CO):s, 3:41205 (AD-A-046356) 
IRON COMPLEXES/SYNTHESIS 
Synthesis of tetrahedral mixed-metal clusters of the iron triad. 
Preparation and characterization of H2FeRu2Os(CO);3 and 
H2FeRuOs2(CO):s, 3:41205 (AD-A-046356) 
IRON COMPOUNDS/BIOCONVERSION 
Laboratory-scale bacterially assisted leaching of Canadian 
uranium ores, 3:39275 
IRON COMPOUNDS/CHEMICAL REACTION YIELD 
Formation of iron carbonyl between a 1/2% Mo steel and high- 
pressure gases containing carbon monoxide, 3:41209 (ORNL- 
5410) 
IRON COMPOUNDS/PERMEABILITY 
High temperature properties and processes in ceramics: 


thermomigration. Annual report, January 1, 1977-December 31, 


1977, 3:41147 (COO-2923-02) 
IRON COMPOUNDS/REDOX PROCESS 
Laboratory-scale bacterially assisted leaching of Canadian 
uranium ores, 3:39275 
IRON COMPOUNDS/THERMAL DIFFUSION 
High temperature properties and processes in ceramics: 


thermomigration. Annual report, January 1, 1977-December 31, 


1977, 3:41147 (COO-2923-02) 
IRON HYDRIDES/EXPANSION 
Some observations on the effects of the volumetric expansion of 
— hydride on vessels built at BNL, 3:39386 (BNL- 


23130) 
IRON OXIDES/PERMEABILITY 
High temperature properties and processes in ceramics: 


thermomigration. Annual report, January 1, 1977-December 31, 


1977, 3:41147 (COO-2923-02) 
IRON OXIDES/REGENERATION 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Progress report No. 1, July 12-September 30, 
1977, 3:38733 (FE-2757-1) 
IRON OXIDES/SORPTIVE PROPERTIES 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Progress report No. 1, July 12-September 30, 
1977, 3:38733 (FE-2757-1) 
IRON OXIDES/THERMAL DIFFUSION 
High temperature properties and processes in ceramics: 


thermomigration. Annual report, January 1, 1977-December 31, 


1977, 3:41147 (COO-2923-02) 
IRON SULFIDES/CHEMICAL PREPARATION 
Electrochemical formation and chemical characterization of a 
Djerfisherite-like compound (KsLiFe2sSzeCl formed in positive 
electrode reactions of Spey cells), 3:41218 
IRON SULFIDES/CRYSTAL STRUCTUR 
Electrochemical formation and chemical of a 
Djerfisherite-like compound (KsLiFezsS26Cl formed in positive 
electrode reactions of Li-Al/LiCl-KCI/FeS cells), 3:41218 
IRON-NICKEL BATTERIES/CONTROL SYSTEMS 
Influence of pulsed discharge current on some characteristics of 
disk-structure traction storage batteries, 3:40499 
IRON-NICKEL BATTERIES/OPERATION 
Influence of pulsed discharge current on some characteristics of 
disk-structure traction storage batteries, 3:40499 
IRRIGATION/WATER RESOURCES 
Hydro energy and irrigation: Rakaia River concept study. Report 
No. 6, 3:39419 (NP-21766/1) 
Hydro energy and irrigation: Rakaia River concept study. Report 
No. 6, 3:39420 (NP-21766/2) 
ISOENZYMES/ION EXCHANGE CHROMATOGRAPHY 
Separation and analysis of arylsulfatase isoenzymes in the body 
uids of man, 3:41200 (CONF-780326-2) 


JAPAN/HOT SPRINGS 


ISOENZYMES/TEMPERATURE EFFECTS 
Association of allozymes and temperature in the crested blenny 
Anoplarchus purpurescens, 3:41715 
ISOMERIZATION 
See CHEMICAL REACTIONS 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also GASEOUS DIFFUSION PROCESS 
LASER ISOTOPE SEPARATION 
SEPARATION NOZZLE METHOD 
ISOTOPE SEPARATION/REVIEWS 
Stage separation theory, 3:39370 (K/OA-4247) 
ISOTOPE SEPARATION PLANTS 
See also CENTRIFUGE ENRICHMENT PLANTS 
ISOTOPE SEPARATION PLANTS/PRODUCTION 
Canadian heavy water supply program, 3:39372 (CONF-760688-) 
Canadian heavy water production, 3:39371 (AECL-5710) 
ISX REACTORS/BETA RATIO 
Fundamental time scales for flux conserving tokamak heating and 
certain global FCT equilibrium properties, 3:41939 (ORNL/ 
TM-6273) 
ISX REACTORS/PLASMA HEATING 
Fundamental time scales for flux conserving tokamak heating and 
certain global FCT equilibrium properties, 3:41939 (ORNL/ 
TM-6273) 
ISX REACTORS/POWER SUPPLIES 
Back biasing for the ISX tokamak, 3:42029 (CONF-780404-3) 
ITALY/ENERGY SOURCES 
Considerations on long-term energy prospects in Italy, 3:40634 
(ISS-L-77/11) 
ITALY/GEOLOGY 
Application of geophysical methods for the identification of 
mineral and thermal layers, 3:39880 (CONF-7305 132-1) 
ITALY/GEOPHYSICAL SURVEYS 
Application of geophysical methods for the identification of 
mineral and thermal layers, 3:39880 (CONF-7305132-1) 
ITALY/GEOTHERMAL ENERGY 
Reports of geothermal resources multi-purpose utilization fact 
finding committee, 3:39866 (NP-22629) 
ITALY/GEOTHERMAL EXPLORATION 
Application of geophysical methods for the identification of 
mineral and thermal layers, 3:39880 (CONF-7305132-1) 
ITALY/GEOTHERMAL FIELDS 
Contribution of geophysical surveying in the discovery of the 
Cesano geothermal field, 3:39885 (NP-22784) 
Geothermal energy in Italy: realizations and future prospects, 
3:39911 (NP-22162) 
ITALY/INFRARED SURVEYS 
Field measurements of irradiation: first use in Italian geology, 
3:39887 (NP-22879) 
ITALY/NUCLEAR FACILITIES 
In-situ and laboratory testing of HEPA filters in Italy, 3:40250 
ITALY/SOLFATARAS 
Field measurements of irradiation: first use in Italian geology, 
3:39887 (NP-22879) 
TUS 
See TOTAL ENERGY SYSTEMS 


JAPAN/GEOCHEMISTRY 
Scientific investigations of Yugashima hot spring and surrounding 
hot spring fields, 3:39868 (NP-23052) 
JAPAN/GEOLOGY 
Scientific investigations of Yugashima hot spring and surrounding 
hot spring fields, 3:39868 (NP-23052) 
JAPAN/GEOTHERMAL FIELDS 
Hydrothermal metamorphism and vein minerals of the Yugawara 
geothermal area, Japan, 3:39878 
JAPAN/GEOTHERMAL RESOURCES 
Relationship of the rates of convective heat discharge to the 
tectonic provinces in Japan, 3:39876 
JAPAN/HOT SPRINGS 
Relationship of the rates of convective heat discharge to the 
tectonic provinces in Japan, 3:39876 
Scientific investigations of Yugashima hot spring and surrounding 
hot spring fields, 3:39868 (NP-23052) 
— of thermal springs in the Jakotsu River, Hakone, 





JAPAN/HYDROLOGY 


JAPAN/HYDROLOGY 
Scientific investigations of Yugashima hot spring and surrounding 
hot spring fields, 3:39868 (NP-23052) 
JAPAN/RESEARCH PROGRAMS 
Photovoltaic system in “Sunshine Project” R and D is underway 
in Japan, 3:39519 
JAPAN/THERMAL WATERS 
Decreasing of chemical dissolves in thermal waters of the 
Shimochaya area, Hakone-Yumoto, 3:39892 
JAPAN/URANIUM DEPOSITS 
Favourable conditions for the formation of basal type uranium 
deposits, 3:39227 
JET DRILLS 
See also DRILL BITS 
JETS 


NOZZLES 
JET DRILLS/FABRICATION 
Water jet drilling in sandstone and granite, 3:39919 
JET DRILLS/PERFORMANCE TESTING 
Consideration in the development of a water jet cutting head, 
3:38898 
JET ENGINE FUELS/AIR POLLUTION 
Organic compounds in turbine combustor exhaust. Progress 
report, December 1974-September 1975, 3:41433 (AD-A- 


045582) 
JET ENGINE FUELS/PHYSICAL PROPERTIES 
Lubricity properties of high temperature jet fuel. Final report, 
3:39130 (AD-A-045467) 
JET ENGINE FUELS/PRODUCTION 
Method for upgrading synthetic oils boiling above gasoline boiling 
material (Patent), 3:38734 
JETS/FLUID FLOW 
Evolution of an FR-80 generated movie of opposed jet fluid flow, 
3:41308 (K/CSD/INF-78/15) 
JIGS/DESIGN 
View of the West German coal-preparation industry, 3:38995 
JIGS/MANUFACTURING 
View of the West German coal-preparation industry, 3:38995 
JOINTS 
See also WELDED JOINTS 
JOINTS/FLEXIBILITY 
Splice flexure performance factors in shuttle car trailing cables. 
Report of investigation 1977, 3:38857 (PB-272926) 
JOSEPHSON JUNCTIONS/USES 
Flexible system having two selectable ratios for use with 
Josephson voltage devices with 2 selectable ratios, 3:41258 
(SAND-77-2121C) 
JUNCTIONS 
See JOINTS 


K 


K02 
See KAONS NEUTRAL LONG-LIVED 
K*RESONANCES 
See also K-892 RESONANCES 
K*RESONANCES/MASS SPECTRA 
Progress in K* spectroscopy (Review), 3:41833 (SLAC-204) 
K-892 RESONANCES/PARTICLE PRODUCTION 
Comparative study of rho®, w, K*°(890), and K-bar*°(890) 
production by charge-exchange reactions, 3:41835 
KALKAR POWER REACTOR 
See SNR-] REACTOR 
KAMCHATKA/EARTHQUAKES 
— = short-term earthquake prediction in Kamchatka, 
41 
KAOLIN/SURFACE MINING 
Integrated mined-area reclamation and land-use planning. Volume 
3C. A case study of surface mining and reclamation planning: 
Georgia Kaolin Company Clay Mines, Washington County, 
Georgia, 3:41506 (ANL/EMR-1(Vol.3C)) 
KAON M S-PROTON INTERACTIONS/CHARGE- 
EXCHANGE INTERACTIONS 
Comparative study of rho®, w, K*°(890), and K-bar*°(890) 
production by charge-exchange reactions, 3:41835 
Systematic study of K* and K~ charge exchange at 8.36 and 12.8 
GeV/c (Total cross sections), 3:41823 (SLAC-202) 
KAON PLUS-NEUTRON INTERACTIONS/CHARGE- 
EXCHANGE INTERACTIONS 
Comparative study of rho®, w, K*°(890), and K-bar*°(890) 
production by charge-exchange reactions, 3:41835 
Systematic study of K* and K~ charge exchange at 8.36 and 12.8 
GeV/c (Total cross sections), 3:41823 (SLAC-202) 
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KAON-PROTON INTERACTIONS/DIFFRACTION MODELS 
Recent development in diffractive studies, 3:41818 (SLAC-PUB- 
1646) 
KAON-PROTON INTERACTIONS/SCATTERING 
AMPLITUDES 
Recent development in diffractive studies, 3:41818 (SLAC-PUB- 
1646) 
KAONS NEUTRAL LONG-LIVED/LEPTONIC DECAY 
Gauge theory of weak and electromagnetic interactions with an 
SU(3) x U(1) symmetry, 3:41862 
KENTUCKY/BLACK SHALES 
Black shale studies in Kentucky. Quarterly report, March 1978, 
3:39250 (TID-28424) 
KENTUCKY/COAL GASIFICATION PLANTS 
Analysis of a coal gasification facility and potential gas-using 
industries for Pike County, Kentucky. Final report, 3:38752 
(PB-272677) 
KENTUCKY/URANIUM DEPOSITS 
Uranium in Devonian shales, 3:39212 (GJBX-12(78)) 
KEROGEN/DECOMPOSITION 
Thermal conversion of oil-shale kerogen using CO and water at 
elevated pressures, 3:39180 (LERC-78/1) 
KEROGEN/ORIGIN 
Recent advances in the study of potential kerogen precursors from 
recently-deposited algal-mats, 3:39195 
KETONES 
See also ACETONE 
KETONES/ENZYME INHIBITORS 
Diazomethy] ketone substrate derivatives as active-site-directed 
inhibitors of thiol proteases. Papain, 3:41564 
KIDNEYS/BIOLOGICAL RADIATION EFFECTS 
CSU-FDA collaborative Radiological Health Laboratory annual 
report 1976, 3:41659 (PB-273560) 
KNK REACTOR/POWER DENSITY 
Computation, measurement and analysis of the reactivity-to-power 
transfer function for the sodium-cooled nuclear power plant 
KNK I, 3:40374 (EURFNR-1424) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOMPAKTE NATRIUMGEKUEHLTE REAKTOR 
See KNK REACTOR 
KRYPTON/ADSORPTION 
Generalized computer model for the KALC process, 3:39319 
(ORNL/TM-6242) 
KRYPTON/EXCITED STATES 
Experimental investigation of the chemistry of excited states of 
rare gases. First quarterly progress report, October 15, 1977- 
January 15, 1978, 3:41207 (COO-2807-12) 
KRYPTON/RADIOACTIVE WASTE PROCESSING 
Study of the separation and recovery of select radioisotopes from 
commercial nuclear fuel wastes. Final report, 3:39321 (XN-FR- 
ER-2(Rev.1)) 
KRYPTON 85 
Cryogenic recovery system for the removal of krypton 85 and 
xenon 133 from the gaseous wastes of nuclear plants, 3:40345 
KRYPTON 85/ENVIRONMENTAL EFFECTS 
Environmental consequences of atmospheric krypton-85, 3:41480 
(COO-4364-1) 
KRYPTON 85/EXPOSURE CHAMBERS 
Preliminary studies with chronic krypton-85 exposure chambers 
(Shielding effects of lucite exposure chambers for rats), 3:41660 
(PNL-2500(Pt.1)) 
KRYPTON 85/RADIATION MONITORING 
B-scintillation monitor for krypton-85 at high pressures, 3:41404 
KRYPTON 85/RADIOACTIVE WASTE PROCESSING 
Reference facility description for the recovery of iodine, carbon, 
and krypton from gaseous wastes, 3:39310 (ICP-1126) 
KRYPTON 85/SEPARATION PROCESSES 
Method of and apparatus for separating krypton from radioactive 
waste gases, 3:39322 
KRYPTON 85/TISSUE DISTRIBUTION 
Disposition and biological effect of inhaled ®*Kr, 3:41676 (PNL- 
2500(Pt.1)) 
Studies in pregnant sheep exposed to krypton-85 atmospheres, 
3:41695 (PNL-2500(Pt.1)) 
KRYPTON 86 REACTIONS/QUASI-FISSION 
Transitional features observed in the charge and angular 
distributions of deeply inelastic fragments produced in the 
reactions '*'Ta+620 MeV *Kr, 3:41897 
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LABOR/PRODUCTIVITY 
Problem of computation of the level of the productivity of labor in 
an electric power utility, 3:40698 
LABORATORY EQUIPMENT 
See also GLOVEBOXES 
LABORATORY EQUIPMENT/AUTOMATION 
Computer applications. Annual report, July 1, 1976-September 30, 
1977, 3:41640 (LA-7213-PR) 
LAKE MICHIGAN/WATER POLLUTION 
Cooling systems research at Argonne National Laboratory, 
3:41537 (CONF-771239-1) 
Precipitation inputs of PCBs to Lake Michigan, 3:41469 
LAMINAR FLOW/NUMERICAL SOLUTION 
Numerical solution of slender channel laminar flows, 3:41318 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF LINAC/IRRADIATION DEVICES 
Hardware control system using modular software under RSX-11D 
(For beam line at LAMPF Biomedical Facility), 3:41395 (LA- 
UR-78-1196) 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION 
See also ACID MINE DRAINAGE 
Study of the environmental cycling of mercury, 3:41473 
LAND RECLAMATION/BIBLIOGRAPHIES 
Selective bibliography of surface coal mining and reclamation 
literature. Volume 1. Eastern coal province (More than 1300 
references), 3:38845 (ANL/LRP-1(Vol.1)) 
LAND RECLAMATION/EARTHMOVING EQUIPMENT 
Blade design can reduce reclamation costs, 3:38818 (CONF- 
7706107-) 
LAND RECLAMATION/GOVERNMENT POLICIES 
Georgia way: an alternative to detailed Federal surface-mining 
and land-reclamation legislation, 3:40666 
LAND RECLAMATION/LEGISLATION 
Georgia way: an alternative to detailed Federal surface-mining 
and land-reclamation legislation, 3:40666 
LAND RECLAMATION/REVEGETATION 
Mined-land reclamation potential in the Northern Great Plains, 
3:38817 (CONF-7706107-) 
LAND USE/PLANNING 
Economic and social indicators with reference to land use in 
subsidence-prone areas in northeastern Pennsylvania. Volume 
II. Suggested land use plans. Final report, 3:38827 (PB-273918) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 139 TARGET/NEUTRON REACTIONS 
Resonant neutron capture in '**La, 3:41893 
LANTHANUM 140/ENERGY LEVELS 
Resonant neutron capture in '°*La (s- and p-wave radiative 
widths), 3:41893 
LANTHANUM 141/ENERGY LEVELS 
Nuclear data sheets for A= 141, 3:41889 
LANTHANUM BROMIDES/CRYSTAL STRUCTURE 
Preparation, phase equilibria, and crystal chemistry of La, Pr, and 
Nd hydroxide bromides and hydroxide iodides, 3:41212 
LANTHANUM COMPOUNDS/DEPOSITION 
Optical coatings 2-6 microns. Technical report, January-June 
1977, 3:41162 (AD-A-045598) 
LANTHANUM FLUORIDES/DEPOSITION 
Optical coatings 2-6 microns. Technical report, January-June 
1977, 3:41162 (AD-A-045598) 
LANTHANUM HYDROXIDES/CRYSTAL STRUCTURE 
Preparation, phase equilibria, and crystal chemistry of La, Pr, and 
Nd hydroxide bromides and hydroxide iodides, 3:41212 
LANTHANUM IODIDES/CRYSTAL STRUCTURE 
Preparation, phase equilibria, and crystal chemistry of La, Pr, and 
Nd hydroxide bromides and hydroxide iodides, 3:41212 
LANTHANUM OXIDES/CRYSTAL STRUCTURE 
Electron-microscope study of the lamellar structure in regions of 
the La2O3-CeOs: system rich in La2Os, 3:41138 
LARDERELLO GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
Geothermal energy in Italy: realizations and future prospects, 
3:39911 (NP-22162) 
LARVAE/ENTRAINMENT 
Combined toxicity effects of chlorine, ammonia, and temperature 
on marine plankton. Progress report, November 1976-31 
January 1978, 3:41720 (COO-2532-3) 
LARVAE/PRODUCTIVITY 
Combined toxicity effects of chlorine, ammonia, and temperature 
on marine plankton. Progress report, November 1976-31 
January 1978, 3:41720 (COO-2532-3) 


LASER-PRODUCED PLASMA/NEUTRON EMISSION 


LARVAE/TEMPERATURE EFFECTS 
Combined toxicity effects of chlorine, ammonia, and temperature 
on marine plankton. Progress report, November 1976-31 
January 1978, 3:41720 (COO-2532-3) 
LASER FUSION REACTORS/COMPARATIVE EVALUATIONS 
Basic requirements of laser fusion power production and laser 
fusion-fission plutonium breeding, 3:42016 
LASER FUSION REACTORS/FEASIBILITY STUDIES 
Laser fusion, 3:42007 
LASER IMPLOSIONS 
Laser interaction and related plasma phenomena. Volume 4B, 
3:41989 
Theory and interpretation of laser compression studies at the 
University of Rochester, 3:42060 
Thermonuclear fusion plasma by lasers coupling and implosion, 
3:42062 
LASER IMPLOSIONS/CHARGED-PARTICLE TRANSPORT 
Corrected penetration length of alphas for reheat calculations, 
3:42071 
LASER IMPLOSIONS/FOCUSING 
Relativistic self-focusing, 3:42067 
LASER IMPLOSIONS/ION EMISSION 
Fast ion and neutron emission in CO: laser irradiation of solid 
deuterium targets, 3:42064 
LASER IMPLOSIONS/MATHEMATICAL MODELS 
Model for implosion of structured slab, 3:42069 
Physical models and mathematical simulation of laser-driven 
implosion and their relations with experiments, 3:42070 
LASER IMPLOSIONS/NEUTRON EMISSION 
Fast ion and neutron emission in CO, laser irradiation of solid 
deuterium targets, 3:42064 
LASER IMPLOSIONS/NONLINEAR PROBLEMS 
Nonlinear force of electrodynamic laser-plasma interaction, 
3:42066 
LASER IMPLOSIONS/PLASMA DIAGNOSTICS 
Experimental studies of the physics of laser fusion, 3:41952 
Two new charged-particle diagnostics for laser-fusion 
experiments, 3:41953 
LASER IMPLOSIONS/PLASMA INSTABILITY 
On the diagnostic of non-linear effects, 3:42065 
LASER IMPLOSIONS/STREAK PHOTOGRAPHY 
Laser driven implosion experiments at Limeil, 3:42059 
LASER IMPLOSIONS/X-RAY SPECTRA 
Laser driven implosion experiments at Limeil, 3:42059 
Laser fusion experiments using spherical shell targets, 3:42057 
LASER ISOTOPE SEPARATION 
Method of deuterium isotope separation and enrichment (Patent), 
3:39373 
LASER MIRRORS/ELECTROPLATING 
LASL laser mirror program. Excerpts from Y-12 Development 
Division technical progress reports, period ending December 1, 
1977, 3:41291 (Y/DA-7591) 
LASER MIRRORS/FABRICATION 
Lightweight laser mirror structural studies, 3:41290 (Y/DA-7472) 
LASER RADIATION/ELECTRON DRIFT 
Relativistic oscillations of electrons in laser fields and transfer of 
energy and momentum, 3:41965 
LASER-PRODUCED PLASMA 
Physics of laser-plasma interaction in gaseous targets, 3:42055 
LASER-PRODUCED PLASMA/CHARGED-PARTICLE 
TRANSPORT 
Experimental and theoretical studies of laser-produced plasmas at 
the Soreq Nuclear Research Center, 3:42056 
LASER-PRODUCED PLASMA/ELECTRIC CURRENTS 
Measurements of spontaneous currents and magnetic fields in 
laser-produced plasmas, 3:41969 
LASER-PRODUCED PLASMA/EMISSION SPECTRA 
Simplification of spectra by electro-optic gating of the radiant 
emission from laser-produced plasmas, 3:41967 
LASER-PRODUCED PLASMA/FOCUSING 
Relativistic self-focusing, 3:42067 
LASER-PRODUCED PLASMA/ION EMISSION 
Fast ion and neutron emission in CO, laser irradiation of solid 
deuterium targets, 3:42064 
Generation and suppression of fast-ions from a laser-plasma and 
related self-focussing effects, 3:42063 
LASER-PRODUCED PLASMA/LYMAN LINES 
Broadening of the Lyman lines in a laser-produced plasma, 
3:41951 
LASER-PRODUCED PLASMA/MAGNETIC FIELDS 
Measurements of spontaneous currents and magnetic fields in 
laser-produced plasmas, 3:41969 
LASER-PRODUCED PLASMA/NEUTRON EMISSION 
Fast ion and neutron emission in COz laser irradiation of solid 
deuterium targets, 3:42064 





LASER-PRODUCED PLASMA/OPTICAL PROPERTIES 


LASER-PRODUCED PLASMA/OPTICAL PROPERTIES 
Optics of laser plasmas in spherical geometry, 3:42038 (IPP-IV/ 
92 


LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 

Experimental studies of the physics of laser fusion, 3:41952 

Two new charged-particle diagnostics for laser-fusion 
experiments, 3:41953 

LASER-PRODUCED PLASMA/PLASMA INSTABILITY 

On the diagnostic of non-linear effects, 3:42065 

LASER-PRODUCED PLASMA/SHOCK WAVES 

Shock waves from laser-produced breakdown experimental study 

of their reflection in an acoustic cavity, 3:42052 
LASER-PRODUCED PLASMA/THERMAL CONDUCTIVITY 

Polarization-dependent energy transport in laser-produced 

plasmas, 3:41955 
LASER-PRODUCED PLASMA/X-RAY SPECTRA 

Experimental and theoretical studies of laser-produced plasmas at 

the Soreq Nuclear Research Center, 3:42056 
LASER-RADIATION HEATING 

Axial heating of magnetically confined plasma with COs lasers, 
3:41944 

Laser thermonuclear targets, 3:42054 (LA-tr-78-21) 

Production of solid hydrogen isotope pellets, their interaction 
with lasers, and the problem of filling magnetic confinement 
configurations with laser-produced plasmas, 3:41968 
ERS 


See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
Free electron laser theory, 3:41307 
LASERS/BIBLIOGRAPHIES 
Metal vapor lasers (a bibliography with abstracts). Report for 
1964-October 1977 (115 citations), 3:41289 (NTIS/PS-77/0915) 
LASERS/FREQUENCY CONTROL 
Wavenumber calibration of tunable diode lasers using etalons, 
3:41301 
LASERS/POPULATION INVERSION 
Lithium plasma laser, 3:41304 
LASERS/USES 
Multiple cavity laser holographic system, 3:41240 (SAND-78- 
0496) 


LASL 
(Los Alamos Scientific Laboratory.) 
LASL/ENERGY ANALYSIS 
Energy systems and statistics, October-December 1977 
(Assessment activities of Group Q-12), 3:40510 (LA-7240-PR) 
LASL/RADIATION MONITORING 
Advances in human internal radiation counting at Los Alamos: 
71063) simultaneous in-vivo measurements, 3:41693 (LA-UR- 
LATENT HEAT STORAGE/HEAT TRANSFER 
Charging and discharging of latent heat storage systems, 3:40494 
LATENT HEAT STORAGE/MATERIALS 
Thermal energy storage for heating and air conditioning, 3:39849 
LAWRENCE BERKELEY LABORATORY/RESEARCH 
PROGRAMS 
Energy and Environmental Division annual report, 1976, 3:39854 
(LBL-5982) 
LAWRENCE LIVERMORE LABORATORY/COMPUTERS 
Octopus: LLL’s computing utility, 3:42095 (UCRL-52000-78-3) 
LAWRENCE LIVERMORE LABORATORY/RESEARCH 
PROGRAMS 
Energy and technology review, 3:42082 (UCRL-52000-77-10) 
Energy and technology review, 3:40977 (UCRL-52000-78-3) 
LEAD/BIOLOGICAL ACCUMULATION 
Blood and urine tests in lead workers: first report, 3:41749 
LEAD/BROMINE COMPOUNDS 
Photodecomposition of lead bromochloride, 3:41447 (LBL-6819) 
LEAD/ENVIRONMENTAL TRANSPORT 
a of aerosol composition in the Great Lakes Basin, 
41468 
LEAD/MATERIALS RECOVERY 
Economic incentives for the recovery of secondary lead, 3:40929 
LEAD/RECYCLING 
Economic incentives for the recovery of secondary lead, 3:40929 
LEAD/SUPPLY AND DEMAND 
Competition in the nonferrous metal markets, 3:40559 
LEAD/TISSUE DISTRIBUTION 
Distribution of inhaled lead nitrate in pregnant rats (7"°Pb tracer), 
3:41731 (PNL-2500(Pt.1)) 
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LEAD/TOXICITY 
Hematologic effects of chronic lead and cadmium ingestion in 
iron-deficient rats, 3:41729 (PNL-2500(Pt.1)) 
LEAD/X-RAY FLUORESCENCE ANALYSIS 
Selective determination of heavy metals with the aid of organic 
complex-forming substances and X-ray fluorescence, 3:41461 
LEAD 195/DECAY 
Nuclear data sheets for A= 195, 3:41898 
LEAD 195/ENERGY LEVELS 
Nuclear data sheets for A= 195, 3:41898 
LEAD 195/NUCLEAR STRUCTURE 
Nuclear data sheets for A= 195, 3:41898 
LEAD 204/ENERGY LEVELS 
Neutron inelastic scattering studies for lead-204 (Threshold energy 
to 10 MeV, transitions, cross sections, angular distributions), 
3:41904 (ANL/NDM-37) 
LEAD 204 TARGET/NEUTRON REACTIONS 
Neutron inelastic scattering studies for lead-204 (Threshold energy 
to 10 MeV, transitions, cross sections, angular distributions), 
3:41904 (ANL/NDM-37) 
LEAD 207 TARGET/PION MINUS REACTIONS 
Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c, 3:41831 
LEAD 207 TARGET/PROTON REACTIONS 
Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c, 3:41831 
LEAD 208 TARGET/CARBON 13 REACTIONS 
Sub-Coulomb neutron transfer on 7° Pb using carbon and oxygen 
ions (°° Pb(#°C, !2C), 52 MeV; angular distribution, DWBA), 
3:41899 (COO-1265-190) 
LEAD 208 TARGET/OXYGEN 16 REACTIONS 
Study of two-neutron transfer at sub-Coulomb energies, 3:41900 
(COO- 1265-190) 
LEAD 208 TARGET/PROTON REACTIONS 
Pick-up and inelastic scattering contributions to the proton optical 
potential (30 aE, 3:41876 
LEAD 210/EXCRETIO 
Variability of caeilion rates of ?!°Pb and ?!°Po of humans at 
environmental levels, 3:41690 (ANL-77-65(Pt.2)) 
LEAD 210/METABOLISM 
Metabolic balances of ?!°Pb and ?!°Po at natural levels, 3:41689 
(ANL-77-65(Pt.2)) 
LEAD 212/DOSIMETRY 
Measurements of radioactivity in former thorium workers, 3:41667 
(ANL-77-65(Pt.2)) 
LEAD 212/TISSUE DISTRIBUTION 
Disposition of 7°*U decay products following inhalation of 
2U02(NOs) aerosols, 3:41701 (PNL-2500(Pt.1)) 
LEAD ALLOYS/SPECIFIC HEAT 
Materials chemistry, 3:41086 (LBL-6016) 
LEAD FLUORIDES/DEPOSITION 
Optical coatings 2-6 microns. Technical report, January-June 
1977, 3:41162 (AD-A-045598) 
LEAD-ACID BATTERIES/ANODES 
Impedance of a lead acid battery negative plate, 3:40497 
LEAD-ACID BATTERIES/ECONOMICS 
Economic assessment of the utilization of lead-acid batteries in 
electric utility systems. Final report, 3:40500 (COO-4025-1) 
LEASING/GOVERNMENT POLICIES 
Opportunities to resolve some basic conflicts over outer 
continental shelf leasing and development, 3:39034 (EMD-78- 
39) 
LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 
MUONS 
NEUTRINOS 
LEPTONS/LEPTONIC DECAY 
Lectures on the quark model, ordinary mesons, charmed mesons, 
and heavy leptons, 3:41854 (SLAC-204) 
LEPTONS/PAIR PRODUCTION 
Review of dilepton production at high energy (Lectures), 3:41824 
(SLAC-204) 
LEPTONS/REVIEWS 
Quarks and leptons, 3:41845 (SLAC-204) 
LETHAL MUTATIONS/RADIOINDUCTION 
X-ray-induced dominant lethality and chromosome breakage and 
repair in a radiosensitive strain of yeast, 3:41650 
LEUKEMIA/RADIOINDUCTION 
Porcine retrovirus: an in vitro model, 3:41680 (PNL-2500(Pt. 1)) 
LEUKEMIA/THERAPY 
Progress in development of a portable blood irradiator, 3:39374 
(PNL-2500(Pt.1)) 
LEUKEMIA VIRUS 
See ONCOGENIC VIRUSES 





SEPT. 15, 1978 


LEVITATED TRAINS/RESEARCH PROGRAMS 
Canadian high speed magnetically levitated vehicle system, 
3:40971 
LIFE SPAN/BIOLOGICAL RADIATION EFFECTS 
Influence of dose, dose rate, and radiation quality on radiation 
carcinogenesis and life shortening in RFM and BALB/C mice 
(Gamma radiation, fission neutrons), 3:41657 (CONF-780306-3) 
LIFE-CYCLE COST/EVALUATION 
Applying life-cycle budgeting to energy problems: life-cycle cost 
analysis of energy options, 3:40517 (NP-23196) 
LIGANDS/VIBRATIONAL STATES 
Resonance Raman spectra of methemoglobin derivatives. 
Selective enhancement of axial ligand vibrations and lack of an 
effect of inositol hexaphosphate, 3:41563 
LIGHT 
See VISIBLE RADIATION 
LIGHT EMITTING DIODES/FABRICATION 
Device applications of ternary compounds, 3:39493 
LIGHT SOURCES/BIOLOGICAL EFFECTS 
Fluence response study of lethality and mutagenicity of white, 
black, and blue fluorescent light, sunlamp, and sunlight 
irradiation in Chinese hamster ovary cells, 3:41746 
LIGHTING SYSTEMS/DECISION MAKING 
Syracuse street lighting: defensive decision-making by a city faced 
with escalating energy costs, 3:40919 (SRC-TR-77-595-4) 
LIGHTING SYSTEMS/ENERGY CONSUMPTION 
Syracuse street lighting: defensive decision-making by a city faced 
with escalating energy costs, 3:40919 (SRC-TR-77-595-4) 
LIGHTING SYSTEMS/SOLAR RADIATION 
Beam daylighting: direct use of solar energy for interior lighting, 
3:40841 
LIGHTING SYSTEMS/WASTE HEAT 
Heat pipes to use heat from light fixtures (Patent), 3:40782 
LIGNITE/BIBLIOGRAPHIES 
Selected lignite bibliography, 3:38844 
LIGNITE/EXPLOITATION 
Geology of alternate energy resources in the South-Central United 
States, 3:38841 
LIGNITE/EXPLORATION 
Geology of alternate energy resources in the South-Central United 
States, 3:38841 
LIGNITE/RESEARCH PROGRAMS 
ERDA’s research program relating to lignite and other low-rank 
coals, 3:38740 (CONF-7706107-) 
LIMESTONE/COMPRESSION STRENGTH 
Failure of Indiana limestone under a tension-tension-compression 
stress state, 3:39159 
LIMESTONE/DIAGENESIS 
Chalk diagenesis and its relation to petroleum exploration: oil from 
chalks, a modern miracle, 3:39039 
LIMESTONE/FRACTURE PROPERTIES 
Dynamic flow and fracture of rock in pure shear, 3:41778 
LIMESTONE/MINING 
Geological investigation of shaft mine in Devonian limestone in 
Kansas City, Missouri and other potentially dry excavated 
subsurface space in part of the Forest City Basin, 3:41753 (Y/ 
OWI/SUB-7219/1) 
LIMESTONE/RADIONUCLIDE MIGRATION 
Studies of nuclear-waste migration in geologic media. Annual 
report, November 1976-October 1977, 3:39329 (ANL-78-8) 
LIMESTONE/ROCK DRILLING 
Mechanism of chip formation in spark drilling of unconfined 
rocks, 3:41357 
LIMESTONE/SHEAR 
Dynamic flow and fracture of rock in pure shear, 3:41778 
LIMITERS/RELAXATION 
Relaxing confinement behaviour of metal limiter in high density 
tokamak discharges, 3:42023 (IPP-III/36) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
LINEAR ACCELERATORS/FEASIBILITY STUDIES 
Laser accelerators, 3:41390 
LINEAR THETA PINCH DEVICES/CUSPED GEOMETRIES 
Extremity sealing of a theta pinch by magnetic cusp, 3:42017 
LINEAR THETA PINCH DEVICES/LINERS 
Investigation of the applicability of slit metal vessels in fast 
compression experiments, 3:42003 (IPP-1/164) 
LINERS/DEFORMATION 
High Temperature Liner Feature Test, FT-3 (LMFBR), 3:40207 
(HEDL-TME-77-102) 
LINERS/THERMAL STRESSES 
High Temperature Liner Feature Test, FT-3 (LMFBR), 3:40207 
(HEDL-TME-77-102) 


LIQUIDS/EVAPORATION 


LINUS REACTORS/RAYLEIGH-TAYLOR INSTABILITY 
Linear stability of self-similar flow. I. Isothermal cylindrical 
implosion and expansion, 3:41971 (NRL-MR-3745) 
LIPIDS 
See also LIPOPROTEINS 
LIPIDS/BIOCHEMICAL REACTION KINETICS 
Isolation of ionospheres from ion transport systems and their role 
in energy transduction, 3:41574 
LIPIDS/CHEMICAL BONDS 
Electrostatic interactions among hydrophobic ions in lipid bilayer 
membranes, 3:41559 
Inner voltage clamping: a method for studying interactions among 
hydrophobic ions in a lipid bilayer, 3:41560 
LIPOPROTEINS/ELECTRON MICROSCOPY 
Electron microscopy of negatively stained and freeze-etched high 
density lipoprotein-3 from human serum, 3:41568 
LIPOPROTEINS/FRACTIONATION 
Fractionation of human serum lipoproteins by single-spin gradient 
ultracentrifugation: quantification of apolipoproteins B and A-I 
and lipid components, 3:41547 
LIPOPROTEINS/ULTRACENTRIFUGATION 
Ultracentrifugal study of the self-association of canine 
apolipoprotein A-I in solution, 3:41567 
LIQUEFIED NATURAL GAS/MARITIME TRANSPORT 
Transportation of liquefied natural gas (Federal regulatory process 
and Congressional legislative, oversight, and funding 
responsibilities), 3:39156 (PB-273486) 
LIQUEFIED NATURAL GAS/PRODUCTION 
LNG plants on floating platforms. Interim report on a 
comprehensive test programme, 3:39148 
Project of a floating natural gas liquefaction plant, 3:39150 
LIQUEFIED NATURAL GAS/TERMINAL FACILITIES 
Transportation of liquefied natural gas (Federal regulatory process 
and Congressional legislative, oversight, and funding 
responsibilities), 3:39156 (PB-273486) 
LIQUEFIED NATURAL GAS/TRANSPORT 
LNG plants on floating platforms. Interim report on a 
comprehensive test programme, 3:39148 
Subsea LNG pipelines, 3:39157 
LIQUEFIED PETROLEUM GASES/PRODUCTION 
Method for upgrading synthetic oils boiling above gasoline boiling 
material (Patent), 3:38734 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/HEAT TRANSFER 
Limits and character of the start of the effect of thermogravitation 
on the turbulent flow and heat transfer of liquid metals in 
vertical tubes, 3:41310 
LIQUID METALS/TURBULENT FLOW 
Limits and character of the start of the effect of thermogravitation 
on the turbulent flow and heat transfer of liquid metals in 
vertical tubes, 3:41310 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/DENITRIFICATION 
Biological denitrification of high concentration nitrate waste 
(Patent), 3:41526 
LIQUID WASTES/HEAT RECOVERY 
Heat recovery from dyehouse effluent. Report No. 3, 3:40880 
(NP-21762) 
LIQUID WASTES/RECYCLING 
Recovery of nickel and copper from amminiacal solution by use of 
the experimental chelating ion-exchange resin zerolit S-1208, 
3:40909 
LIQUID WASTES/WASTE PROCESSING 
Removal of phenols from process condensate, 3:38745 (FE-2240- 
39) 
Waste and pollution control techniques within the framework of 
environmental protection as seen on the ‘Hannover Fair 1977’ 
and the Basle fair ‘pro aqua - pro vita 1977’, 3:41525 
LIQUID-METAL MHD GENERATORS/SYSTEMS ANALYSIS 
Investigation of two-phase liquid-metal magnetohydrodynamic 
power systems, 3:40744 
LIQUIDS 
See also LIQUID METALS 
LIQUIDS/BOILING 
Mechanism of concentration due to evaporation in the immediate 
vicinity of the heating _— in boiling, 3:41322 
LIQUIDS/EVAPORATION 
Mechanism of concentration due to evaporation in the immediate 
vicinity of the heating surface in boiling, 3:41322 





LIQUIDS/VIBRATIONAL STATES 


LIQUIDS/VIBRATIONAL STATES 
Coherence and relaxation in energy transfer processes in 
condensed phases, 3:41924 (LBL-7339) 
LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM/COMPATIBILITY 
Compatibility of beryllium and beryllium oxide with lithium in a 
fusion reactor blanket, 3:42022 (HMI-B-205) 
LITHIUM/ION EXCHANGE 
Cation exchange at pressures up to 400 MPa, 3:41202 
LITHIUM CHLORIDES/CHEMICAL PREPARATION 
Electrochemical formation and chemical characterization of a 
Djerfisherite-like compound (KgLiFe24S26Cl formed in positive 
electrode reactions of Li-Al/LiCl-KCI/FeS cells), 3:41218 
LITHIUM CHLORIDES/CRYSTAL STRUCTURE 
Electrochemical formation and chemical characterization of a 
Djerfisherite-like compound (KsLiFe2sS26Cl formed in positive 
electrode reactions of Li-Al/LiCl-KCI/FeS cells), 3:41218 
LITHIUM COMPOUNDS/IONIC CONDUCTIVITY 
New battery materials. Progress report, April 1,-September 30, 
1977, 3:40496 (COO-4506-1) 
LITHIUM HYDRIDES/ENERGY-LEVEL TRANSITIONS 
Tabulated radiative transition probabilities for the A '2*-X '3*, 
B 'PI-X '3*, and B 'PI-A 'S* bands of ’LiH, 3:41146 (COO- 
2326-24) 
LITHIUM SULFIDES/CHEMICAL PREPARATION 
Electrochemical formation and chemical characterization of a 
Djerfisherite-like compound (KgLiFe2«S26Cl formed in positive 
electrode reactions of Li-Al/LiCI-KCI/FeS cells), 3:41218 
LITHIUM SULFIDES/CRYSTAL STRUCTURE 
Electrochemical formation and chemical characterization of a 
Djerfisherite-like compound (KeLiFe2sS26Cl formed in positive 
electrode reactions of Li-Al/LiCl-KCI/FeS cells), 3:41218 
LIVER/BIOCHEMISTRY 
Radioactive components in the acid-soluble fraction of mouse 
liver cytosol after dimethylnitrosamine[methy]-'*C] 
administration, 3:41569 
LIVER/PATHOLOGICAL CHANGES 
Statistical evaluation of lung, bone, and liver tumors in rats 
exposed to aerosols of 7°*PuO2, ***PuOez, and ***CmOn, 3:41688 
(PNL-2500(Pt.1)) 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
MONJU REACTOR 
PFR REACTOR 
PLBR REACTOR 
SNR-1] REACTOR 
LMFBR TYPE REACTORS/AFTER-HEAT REMOVAL 
LMFBR fuel analysis. Task C: Reliability aspects of LMFBRs. 
Final report, October 1, 1976-September 30, 1977, 3:40220 
(NUREG/CR-0013) 
LMFBR TYPE REACTORS/AIR FILTERS 
High efficiency filtration of liquid-metal-generated aerosols, 
3:40233 
— as high efficiency aerosol filters in nuclear plants, 


LMFBR TYPE REACTORS/CONTAINMENT SHELLS 
High Temperature Liner Feature Test, FT-3, 3:40207 (HEDL- 
TME-77-102) 
Intermediate scale sodium-concrete reaction tests, 3:40206 
(HEDL-TME-77-99) 
LMFBR TYPE REACTORS/CONTAINMENT SYSTEMS 
Sodium oxide aerosol study: NSPP runs 101 to 105, data record 
report, 3:40435 (ORNL/NUREG/TM-179) 
LMFBR TYPE REACTORS/CRITICALITY 
Updated analysis of the ZPPR-7 critical experiments: phases A, B, 
and C, 3:40198 (GEFR-00347) 
LMFBR TYPE REACTORS/DESIGN 
Design considerations for large heterogeneous liquid-metal fast 
breeder reactors, 3:40227 
LMFBR TYPE REACTORS/ECCS 
~~ core cooling arrangement (Patent; LMFBR), 
LMFBR TYPE REACTORS/ENGINEERED SAFETY SYSTEMS 
Advanced safety analysis thirteenth quarterly report, September- 
November 1977, 3:40408 (GEFR-14038-13) 
Effect of engineered safety features on the risk of hypothetical 
LMFBR accidents, 3:40456 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
Coolant mixing in LMFBR rod bundles and outlet plenum mixing 
transients. Progress report, June 1, 1977-August 31, 1977, 
3:40187 (COO-2245-53) 
Onset of cavitation in pressure dropping devices in water and 
sodium, 3:40211 (IWGFR-9) 
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LMFBR TYPE REACTORS/FUEL CANS 

Transient tube burst tests on fast reactor fuel cladding, 3:40189 
(ECN-21) 

LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Coolant mixing in LMFBR rod bundles and outlet plenum mixing 
transients. Progress report, September 1, 1977-November 30, 
1977, 3:40188 (COO-2245-60) 

LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Fuel rod mechanics and failure analysis twenty-second quarterly 
report, November 1977-January 1978, 3:40405 (GEFR-13923- 
22) 

LMFBR fuel analysis. Task A: Oxide fuel dynamics. Final report, 
October 1, 1976-September 30, 1977, 3:40427 (NUREG/CR- 
0011) 

Post-failure phenomena in LMFBR top accidents. Final report, 
October 1, 1976-September 30, 1977, 3:40429 (NUREG/CR- 
0018) 

Transient tube burst tests on fast reactor fuel cladding, 3:40189 
(ECN-21) 

LMFBR TYPE REACTORS/FUEL ELEMENTS 

Characterization of mixed LMFBR fuel-sodium aerosols 
generated by laser vaporization, 3:41485 (PNL-2500(Pt.1)) 

Translocation of mixed LMFBR fuel-sodium aer sols from the 
lung following inhalation by rodents, 3:41699 (PNL-2500(Pt.1)) 

LMFBR TYPE REACTORS/FUEL PINS 

Advanced safety analysis thirteenth quarterly report, September- 
November 1977, 3:40408 (GEFR-14038-13) 

Data-based evaluation of thermal performance mechanisms in 
mixed-oxide fuel pins, 3:40195 (GEFR-00295) 

Finite-element solution of added mass and damping of oscillating 
rods in viscous fluids, 3:40185 (ANL-CT-78-22) 

Heat transmission during startup in carbide fuel rods provided 
with average to large fabrication gaps, 3:40215 (KFK-2472) 

Irradiation and post-irradiation examination data from selected F9 
and FS test pins, 3:40196 (GEFR-00305) 

Study of the transient correction factor used in TREAT reactor 
in-pile experiments, 3:40352 (ANL-78-31) 

LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 

Influence of fission fragments and liquid-liquid contact on the 
minimum superheat for bubble nucleation in sodium, 3:40238 

Post-failure phenomena in LMFBR top accidents. Final report, 
October 1, 1976-September 30, 1977, 3:40429 (NUREG/CR- 
0018) 

Radiological assessment models fourteenth quarterly report, 
December 1977-February 1978, 3:40407 (GEFR-14034-14) 

Recent advances in understanding large scale vapour explosions, 
3:40393 (CEGB-RD/B/N-3666) 

Transient energy transfer by conduction and radiation for a 
sudden contact between molten UO: and sodium, 3:40390 
(ANL-78-34) 

LMFBR TYPE REACTORS/LIQUID-METAL MHD 

GENERATORS 

Investigation of two-phase liquid-metal magnetohydrodynamic 
power systems, 3:40744 

LMFBR TYPE REACTORS/LOSS OF FLOW 

Application of the SIMMER-I code to LOF accidents in an 
LMFBR, 3:40414 (LA-7194-MS) 

LONAC: a computer program to investigate systems dynamics 
under conditions of low forced flow and natural convection, 
3:40437 (ORNL/TM-6228) 

LMFBR TYPE REACTORS/MELTDOWN 

LMFBR fuel analysis. Task A: Oxide fuel dynamics. Final report, 
October 1, 1976-September 30, 1977, 3:40427 (NUREG/CR- 
0011) 

LMFBR fuel analysis. Task B: Post-accident heat removal. Final 
report, October 1, 1976-September 30, 1977, 3:40428 (NUREG/ 
CR-0012) 

Reactor safety. Quarterly technical progress report, October- 
December 1977, 3:40388 (AI-DOE-13223) 

Transient energy transfer by conduction and radiation for a 
sudden contact between molten UO: and sodium, 3:40390 
(ANL-78-34) 

LMFBR TYPE REACTORS/MOLTEN METAL-WATER 

REACTIONS 

Experimental results of Sodium-Water Reaction Tests Nos. 4 and 
5 in LLTR, 3:40205 (HEDL-TI-LME-012) 

LMFBR TYPE REACTORS/PIPE FITTINGS 
Stresscoat test of 6-inch pipe clamp in TTF, 3:40218 (LMEC- 
TDR-78-5) 
LMFBR TYPE REACTORS/PIPES 
Sodium piping survey to July 1977, 3:40389 (AI-DOE-13225) 
LMFBR TYPE REACTORS/PLUTONIUM RECYCLE 

Cooperative nuclear data and methods development. Eighth 

Toores; report, October-December 1977, 3:40202 (GEFR- 
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LMFBR TYPE REACTORS/POWER-COOLING-MISMATCH 

ACCIDENTS 

Computation studies of cladding relocation dynamics during 
liquid-metal fast breeder reactor transient undercooling 
accidents, 3:40464 

LMFBR TYPE REACTORS/PUMPS 

AI Subscale Inducer Test Article: first and second 300 hour 
endurance tests, 3:40217 (LMEC-TDR-78-4) 

Large electromagnetic pumps, 3:40203 (GEFR-SP-064) 

LMFBR TYPE REACTORS/REACTOR ACCIDENTS 

Reactor safety. Quarterly technical progress report, October- 
December 1977, 3:40388 (AI-DOE-13223) 

Sodium oxide aerosol study: NSPP runs 101 to 105, data record 
report, 3:40435 (ORNL/NUREG/TM-179) 

LMFBR TYPE REACTORS/REACTOR COMPONENTS 

Evaluation of thermocyclic strength of structural materials and 
structural elements of nuclear power plants with sodium heat 
carrier, 3:40231 

Irradiation creep data in support of LMFBR core design, 3:40235 

LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Analogy of water as compared to sodium in cavitation, 3:40209 
(IWGFR-9) 

Some properties of iron-base materials with calcium fluoride 
additions for frictional units of nuclear plants, 3:40230 

Survey of LMFBR cavitation technology in the U.S.A, 3:40210 
(IWGFR-9) 

LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 

Breeder Reactor Aerosol Release and Transport Program 
quarterly progress report for July-September 1977, 3:40434 
(ORNL/NUREG/TM-173) 

Condensation of fuel onto the above-core structure during an 
LMFBR core-disruptive accident, 3:40438 (PB-273304) 

Effect of engineered safety features on the risk of hypothetical 
LMFBR accidents, 3:40456 

Improvement and verification of fast reactor safety analysis 
techniques. Progress report, October 1, 1977-December 31, 
1977, 3:40397 (COO-2571-11) 

Lagrangian finite-difference calculations of an explosion in a 
partially water-filled rigid cylindrical tank (TOODY code), 
3:40439 (SAND-77-1394) 

Radiological assessment models fourteenth quarterly report, 
December 1977-February 1978, 3:40407 (GEFR-14034-14) 

Risk analysis methods development. Fourth quarterly report, 
October-December 1977, 3:40406 (GEFR-14023-4) 

Source term model needs and developments, 3:40404 (GEFR- 
00324) 

LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 

Core restraint engineering. Fourteenth quarterly report, 
November 1977-January 1978, 3:40201 (GEFR-14031-14) 

LMFBR TYPE REACTORS/REACTOR CORES 

Core engineering. Sixty-fifth quarterly report, November 1977- 

January 1978, 3:40200 (GEFR-10028-65) 
LMFBR TYPE REACTORS/REACTOR FUELING 

LMFBR refueling force limits criteria, testing and evaluation, 
3:40194 (GEFR-00255) 

LMFBR TYPE REACTORS/REACTOR KINETICS 

Cooperative nuclear data and methods development. Eighth 
quarterly report, October-December 1977, 3:40202 (GEFR- 
14074-8) 

Design considerations for large heterogeneous liquid-metal fast 
breeder reactors, 3:40227 

LMFBR TYPE REACTORS/REACTOR MATERIALS 

Advanced safety analysis thirteenth quarterly report, September- 
November 1977, 3:40408 (GEFR-14038-13) 

Properties of primary circuit structural materials including 
environmental effects, 3:40214 (IWGFR-22) 

Some properties of iron-base materials with calcium fluoride 
additions for frictional units of nuclear plants, 3:40230 

Stress-free swelling in type 304 stainless steel at high fluences, 


3: 
LMFBR TYPE REACTORS/REACTOR SAFETY 
Advanced safety analysis thirteenth quarterly report, September- 
November 1977, 3:40408 (GEFR-14038-13) 
Nuclear reactor safety. Quarterly progress report, October 1- 
December 31, 1977, 3:40415 (LA-7195-PR) 
Sodium loop safety facility, 3:40462 
LMFBR TYPE REACTORS/REACTOR VESSELS 
Room-temperature inelastic test of a nozzle-to-spherical-shell 
model subjected to pressure and moment loading, 3:40222 
(ORNL/TM-6170) 
LMFBR TYPE REACTORS/SECONDARY COOLANT 
CIRCUITS 
Application of the pulsed-neutron activation technique for flow 
measurement at EBR-II, 3:40349 (ANL-77-52) 


LOFT REACTOR/STRAIN GAGES 


LMFBR TYPE REACTORS/STEAM GENERATORS 

Breeder reactor materials development program quarterly 
progress report for period ending September 30, 1977, 3:41036 
(ORNL-5366) 

Critical heat flux data with stress calculations in an LMFBR steam 
generator tube, 3:40186 (ANL-CT-78-27) 

Direct and indirect heating effect in the DNB tests for sodium 
heated steam generators for LMFBR’s, 3:40237 

Experimental results of sodium-water reaction test No. 1 in 
LLTR, 3:40204 (HEDL-TI-45-LME-006) 

Experimental results of sodium-water reaction test No. 3 in 
LLTR, 3:40409 (HEDL-TI-45-LMB-009) 

Experimental results of sodium-water reaction test No. 2 in 
LLTR, 3:40410 (HEDL-TI-45-LME-007) 

LMFBR TYPE REACTORS/TRANSIENTS 

LONAC: a computer program to investigate systems dynamics 
under conditions of low forced flow and natural convection, 
3:40437 (ORNL/TM-6228) 

Outlet plenum mixing for transient overpower conditions of a one- 
exit nozzle LMFBR, 3:40391 (ANL-CT-78-30) 

LNG 
See LIQUEFIED NATURAL GAS 
LNG PLANTS/HAZARDS 
Subsea LNG pipelines, 3:39157 
LNG PLANTS/OFFSHORE SITES 

LNG plants on floating platforms. Interim report on a 
comprehensive test programme, 3:39148 

Project of a floating natural gas liquefaction plant, 3:39150 

LOAD MANAGEMENT 

Europe's experiences with severe electricity shortages, 3:40708 

Examination of the integrated effects of adopting various energy 
conservation and load leveling policies for the metropolitan area 
of New York City. Final report (Consolidated Edison), 3:40681 
(HCP/B60540-01) 

LOAD MANAGEMENT/OPTIMIZATION 

Load distribution optimization at power plants. Analysis and 
presentation of the production planning problem and 
proposition of a method of solution (In German), 3:39984 (NP- 
23098) 

LOAD MANAGEMENT/RESEARCH PROGRAMS 

Program plan for research, development, and demonstration of 
load management on the electric power system (R, D, and D 
plan of Division of Electric Energy Systems, DOE), 3:40679 
(DOE/ET-0004) 

LOADING (REACTOR) 
See REACTOR FUELING 
LOCAL GOVERNMENT/PUBLIC HEALTH 

Report of state and local radiological health programs. Annual 

report for fiscal year 1976, 3:41747 (PB-273392) 
LOFT REACTOR/ECCS 

LOFT blowdown loop piping thermal analysis Class I review, 
3:40365 (LTR-112-130) 

LOFT REACTOR/ENGINEERED SAFETY SYSTEMS 

Design stress analysis of 12-inch blowdown valve, 3:40364 (LTR- 
112-120) 

LOFT REACTOR/GAMMA SPECTROMETERS 

LOFT gamma densitometer background fluxes, 3:40370 (LTR- 
141-70) 

LOFT REACTOR/PIPES 

LOFT blowdown loop piping thermal analysis Class I review, 
3:40365 (LTR-112-130) 

LOFT REACTOR/PRIMARY COOLANT CIRCUITS 

In-situ LCSR test of LOFT primary coolant RTDs, 3:40372 
(LTR-144-13) 

LOFT LOCE transient thermal analysis for 10 x 10 x 10 inch tee 
and 14 x 14x 10 inch tee primary coolant blowdown piping, 
3:40418 (LTR-112-129) 

LOFT transient thermal analysis for 10 inch primary coolant 
blowdown piping weld, 3:40366 (LTR-112-131) 

— in LOFT primary coolant system, 3:40367 (LTR-114- 
86) 

Probability of inadvertent opening of a LOFT blowdown by-pass 
valve, 3:40417 (LTR-112-128) 

LOFT REACTOR/REACTOR COMPONENTS 

Defect analysis program for LOFT. Progress report, 1977, 3:40363 
(LTR-10-39) 

LOFT REACTOR/REACTOR COOLING SYSTEMS 

Thermal analysis of LOFT modular DTT for LOCE transient, 
3:40371 (LTR-141-76) 

LOFT REACTOR/STEAM GENERATORS 

Stress analysis of LOFT steam generator blowdown cross-over 
line, 3:40368 (LTR-115-36) 

LOFT REACTOR/STRAIN GAGES 

Determination of fluid-induced loads from strain gages: theory, 

equations, and error analysis, 3:40369 (LTR-141-16) 





LOFT REACTOR/VALVES 


LOFT REACTOR/VALVES 

Design stress analysis of 12-inch blowdown valve, 3:40364 (LTR- 
112-120) 

LOGIC CIRCUITS/COMPUTER-AIDED DESIGN 

SALOGS digital logic simulator, 3:41335 (SAND-78-0390C) 

LOGIC CIRCUITS/TESTING 
SALOGS digital logic simulator, 3:41335 (SAND-78-0390C) 
LONGWALL MINING 
See also COAL MINING 
Mechanised underground methods at Matla, 3:38885 
LONGWALL MINING/COMPARATIVE EVALUATIONS 

Advantages of longwall mining in western coal production, 
3:38848 (CONF-7706107-) 

LONGWALL MINING/CUTTER LOADERS 

Method and control equipment for loosening minerals on both 
ends of the longwall within the cross-sections of the longwall 
face with the aid of a double-drum shearer which may be 
moved along the longwall and loosens the strata (Patent), 
3:38880 

LONGWALL MINING/MINING EQUIPMENT 

American design, manufacture, and service of longwall 
equipment, 3:38850 (CONF-7706107-) 

Driving shield for simultaneous and continous drivage and 
supporting of tunnels (Patent), 3:38878 

Sasol II's giant mine gets into gear, 3:38864 

LONGWALL MINING/ROCK BURSTS 

Patterns observed in the changes occurring in the leakage and gas 
dynamic parameters of coal seams being worked within the 
zone of influence of the coal getting operations, 3:38949 

LONGWALL MINING/ROCK MECHANICS 

Rock mechanics for a longwall mine design; Carbon County Coal 
Company, 3:38913 

Studying rock mass behavior associated with longwall mining of 
coal by installing instruments from surface, 3:38905 

Subsurface rock mechanics instrumentation program for 
demonstration of shield-type longwall supports at York Canyon, 
Raton, New Mexico, 3:38910 

LONGWALL MINING/ROOFS 

Roof support frame (Patent), 3:41281 
LONGWALL MINING/SHIELDS 

Roof support frame (Patent), 3:41281 
LONGWALL MINING/STRATA MOVEMENT 

Recent observations of synsedimentary stratum anomalies in the 
Camphausen mine of Saarbergwerke AG, 3:38869 

LONGWALL MINING/SUPPORTS 

Permissible length of uncaved roof on longwall faces with 
powered supports, 3:38895 

Powered support unit for the face support in the area of the T- 
junction/face ends and for the dislocation of the shiftable station 
of haulage equipment and/or face machinery (Patent), 3:38892 

Roadway supports (Patent), 3:38920 

Roof support frame (Patent), 3:38918 

Subsurface rock mechanics instrumentation program for 
demonstration of shield-type longwall supports at York Canyon, 
Raton, New Mexico, 3:38910 

LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ANGELES/GROUND SUBSIDENCE 
ey horizontal movements at Baldwin Hills, California, 
: 1 

Subsidence control and urban oil production: a case history 

Beverly Hills (east) oil field, California, 3:39120 
LOSS OF COOLANT 

Condensation rates in steam-water mixing. Quarterly progress 
report, June 1, 1977-September 1, 1977, 3:40430 (NUREG/CR- 
0024) 

Integrity of the primary piping systems of Westinghouse nuclear 
hy plants during postulated seismic events, 3:40145 (WCAP- 

LOSS OF COOLANT/CONTAINMENT 

Safety margins of containment structures under impulsive loading 
(BWR), 3:40445 (UCRL-80626) 

LOSS OF COOLANT/FISSION PRODUCT RELEASE 

Fission product source terms for the LWR loss-of-coolant 
accident: summary report, 3:40431 (NUREG/CR-0091) 

LOSS OF COOLANT/FUEL ELEMENT FAILURE 

a research in the Federal Republic of Germany, 

LOSS OF COOLANT/HEAT TRANSFER 

Conception of a model for the description of the rewetting phase 
of reactor fuel pins following a loss-of-coolant accident, 3:40411 
(IKE-2-37) 

Experiment data report for semiscale MOD-1 tests S-28-8, S-28-10, 
and S-28-11 (steam generator tube rupture tests) (PWR), 3:40442 
(TREE-NUREG-1155) 

Model for quenching with vertical flow boiling, 3:40473 
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PWR Fiecht separate effects and system effects test (SEASET) 
program plan, 3:40420 (NP-23215) 

Reflooding phase of the LOCA in PWRs. Part II: rewetting and 
liquid entrainment, 3:40454 

LOSS OF COOLANT/HYDRAULICS 

Experiment data report for semiscale MOD-1 tests S-28-8, S-28-10, 
and S-28-11 (steam generator tube rupture tests) (PWR), 3:40442 
(TREE-NUREG-1155) 

Experiment prediction for LOFT nonnuclear experiment L1-5, 
3:40443 (TREE-NUREG-1209) 

Model for quenching with vertical flow boiling, 3:40473 

PWR Filecht separate effects and system effects test (SEASET) 
program plan, 3:40420 (NP-23215) 

Suppression pool dynamics. Annual report, 1 July 1976-30 June 
1977 (BWR), 3:40421 (NUREG-0264-3) 

LOSS OF COOLANT/PRESSURE GRADIENTS 

COMPARE-MOD 1: a code for the transient analysis of volumes 
with heat sinks, flowing vents, and doors (PWR; BWR), 3:40416 
(LA-7199-MS) 

LOSS OF COOLANT/STRESS ANALYSIS 

Combination of safe shutdown earthquake and loss-of-coolant 
accident responses for faulted condition evaluation of nuclear 
power plants (PWR), 3:40449 (WCAP-9279) 

LOSS OF COOLANT/THERMAL STRESSES 

Fracture mechanics examination of the integrity of the primary 
coolant inlet nozzle of a pressurized water reactor vessel 
following a postulated loss of coolant, 3:40150 

LOSS OF FLOW/GAS FLOW 

Transition from forced to free convection associated with the loss 

of cooling in a downflow gas-cooled system (HTGR), 3:40480 
LOSS OF FLOW/HEAT TRANSFER 

Sodemme: natural circulation thermal-hydraulics code for HTGR 
transient analysis, 3:40392 (BNL-NUREG-50682) 

Transition from forced to free convection associated with the loss 
of cooling in a downflow gas-cooled system (HTGR), 3:40480 

LOSS OF FLOW/HYDRAULICS 

Application of the SIMMER-I code to LOF accidents in an 
LMFBR, 3:40414 (LA-7194-MS) 

LONAC: a computer program to investigate systems dynamics 
under conditions of low forced flow and natural convection, 
3:40437 (ORNL/TM-6228) 

Sodemme: natural circulation thermal-hydraulics code for HTGR 
transient analysis, 3:40392 (BNL-NUREG-50682) 

LOSS OF FLOW/NATURAL CONVECTION 

Natural convection in the core of a pebble-bed reactor, 3:40453 
(SAND-78-6010) 

LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA/COAL DEPOSITS 

Frontier areas and exploration techniques. Frontier lignite 

exploration in the South-Central United States, 3:38842 
LOUISIANA/GEOPRESSURED SYSTEMS 

Frontier areas and exploration techniques. Geopressured 

geothermal energy in the South-Central United States, 3:39874 
LOUISIANA/GEOTHERMAL EXPLORATION 

Frontier areas and exploration techniques. Geopressured 

geothermal energy in the South-Central United States, 3:39874 
LOUISIANA/RADIOACTIVE WASTE DISPOSAL 

Testimony of C.D. Zerby at hearing to show cause re testing 
operations for radioactive waste disposal, Baton Rouge, 
Louisiana, February 23, 1978, 3:39306 (Y/OWI/TM-51) 

LOUISIANA/RESOURCE POTENTIAL 

Frontier areas and exploration techniques. Frontier lignite 
exploration in the South-Central United States, 3:38842 

Frontier areas and exploration techniques. Frontier uranium 
exploration in the South-Central United States, 3:39260 

LOUISIANA/URANIUM DEPOSITS 

Frontier areas and exploration techniques. Frontier uranium 

exploration in the South-Central United States, 3:39260 
LOW TEMPERATURE/CELL KILLING 

Mechanisms of injury and protection in cells and tissues at low 

temperatures, 3:41585 
LP-GAS 

See LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 

See also WASTE OILS 
LUBRICATING OILS/CHEMICAL ANALYSIS 

Improvement of the Wickbold combustion apparatus for the 
decomposition of petroleum products and used lubricating oils 
for the trace analysis of inorganic components, 3:41198 

LUBRICATING OILS/HYDROCRACKING 

Process to make technical white oils (Patent), 3:39088 
LUBRICATING OILS/RECYCLING 

Used oil recycling kit, 3:39103 (DOE/CS-0015) 
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LUCITE/SHIELDING 

Preliminary studies with chronic krypton-85 exposure chambers 
(Shielding effects of lucite exposure chambers for rais), 3:41660 
(PNL-2500(Pt.1)) 

LUNGS/HEALTH HAZARDS 

Statistical evaluation of lung, bone, and liver tumors in rats 
exposed to aerosols of 7°*PuO2, 73°PuO2, and 7**CmOnz, 3:41688 
(PNL-2500(Pt.1)) 

LUNGS/PATHOLOGICAL CHANGES 

Acute toxicity of inhaled Ca-DTPA to the rat lung, 3:41635 
(PNL-2500(Pt.1)) 

Biological effects of chronic inhalation of coal mine dust and/or 
diesel engine exhaust in rodents, 3:41734 (PNL-2500(Pt.1)) 

Bone and lung tumor response following inhalation of transuranic 
nitrates, 3:41687 (PNL-2500(Pt.1)) 

Effects of repeated exposures to *8°PuQz, 3:41685 (PNL- 
2500(Pt.1)) 

Electron microscopic morphometry of lung (Comparison of rat 
and hamster lung morphology), 3:41675 (PNL-2500(Pt.1)) 

Expression of lung tumorigenesis in the hamster cheek-pouch 
(Model for *°°PuO: aerosol carcinogenicity), 3:41674 (PNL- 
2500(Pt.1)) 

Late effects of acid inhalation, 3:41728 (PNL-2500(Pt.1)) 

Long-term effects of inhaled uranyl nitrate in rats, 3:41677 (PNL- 
2500(Pt.1)) 

Lung pellet carcinogenesis assay of shale oil in rats, 3:39202 (PNL- 
2500(Pt.1)) 

Response of lungs to intratracheally administered oil shale dusts, 
3:39201 (PNL-2500(Pt.1)) 

Statistical evaluation of lung, bone, and liver tumors in rats 
exposed to aerosols of 7°*PuOz2, *°®PuOs, and *4*CmOn, 3:41688 
(PNL-2500(Pt.1)) 

LUNGS/RETENTION FUNCTIONS 

Disposition and biological effect of inhaled **Kr, 3:41676 (PNL- 
2500(Pt.1)) 

Disposition of 71 AmOz following inhalation by beagle dogs, 
3:41710 (PNL-2500(Pt.1)) 

Disposition of 7**CmO, following inhalation by beagle dogs, 
3:41711 (PNL-2500(Pt.1)) 

LUNGS/SCINTISCANNING 

Dynamic imaging of the systemic perfusion of a lung cancer: case 

report, 3:41610 
LUTETIUM/ACTIVATION ANALYSIS 

Study of trace element distribution in the Solvent Refined Coal 

(SRC) process using neutron activation analysis, 3:41186 
LUTETIUM 173/ENERGY LEVELS 

Evaluation of the '>Lu(n,2n)'*Lu, !Lu(n,2n/sup 174m/Lu, and 
175T_u(n,3n)!7* Lu cross sections from threshold to 20 MeV (Q 
valves, thesholds), 3:41896 (LA-7236-MS) 

LUTETIUM 174/ENERGY LEVELS 

Evaluation of the '>Lu(n,2n)!*Lu, '>Lu(n,2n/sup 174m/Lu, and 
1787 u(n,3n)?”*Lu cross sections from threshold to 20 MeV (Q 
valves, thesholds), 3:41896 (LA-7236-MS) 

LUTETIUM 175 TARGET/NEUTRON REACTIONS 

Evaluation of the '*Lu(n,2n)'*Lu, '7>Lu(n,2n/sup 174m/Lu, and 
1757 _u(n,3n)?7Lu cross sections from threshold to 20 MeV (Q 
valves, thesholds), 3:41896 (LA-7236-MS) 

LYASES 
See also DECARBOXYLASE 
LYASES/BIOCHEMICAL REACTION KINETICS 

Purification from baker's yeast of an activator of DNA 

photolyase, 3:41577 
LYASES/GENETIC VARIABILITY 

Mechanism of suppression in Drosophila: control of sepiapterin 

synthase at the purple locus, 3:41589 
LYMPHOBLASTOMAS 

See LYMPHOMAS 
LYMPHOCYTES/AMP 

Refractoriness of the cyclic AMP response to adenosine and 
prostaglandin E; in thymic lymphocytes. Dependence on 
protein synthesis and energy-providing substrates, 3:41556 

LYMPHOCYTES/BIOLOGICAL RADIATION EFFECTS 

Lymphocyte mobilization by dextran sulfate in beagles, 3:41682 

(PNL-2500(Pt.1)) 
LYMPHOCYTES/IMMUNOSUPPRESSION 

Postsynthetic modification of human a-fetoprotein controls its 

immunosuppressive potency, 3:41572 
LYMPHOCYTES/MITOTIC INDEX 

Reproducible microtechnique for measuring stimulation of human 
lymphocytes by phytohemagglutinin (Tritium tracer technique, 
226 Ra), 3:41578 (ANL-77-65(Pt.2)) 

LYMPHOCYTES/STIMULATION 

Reproducible microtechnique for measuring stimulation of human 
lymphocytes by phytohemagglutinin (Tritium tracer technique, 
226 Ra), 3:41578 (ANL-77-65(Pt.2)) 

LYMPHOGRANULOMAS 
See LYMPHOMAS 


MAGNESIUM OXIDES/IRRADIATION 


LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOMAS/RADIOINDUCTION 
Carcinogenic and antitumor effects of aminotriazole on 
acatalasemic and normal catalase mice, 3:41661 
LYMPHOMAS/RADIOTHERAPY 
Survival of patients with localized histiocytic lymphoma, 3:41600 
LYMPHOMAS/THERAPY 
Malignant lymphoma: implications during the reproductive years 
and pregnancy, 3:41605 
LYMPHOPENIA/RADIOINDUCTION 
Lymphocyte mobilization by dextran sulfate in beagles, 3:41682 
(PNL-2500(Pt. 1)) 


MACHINING 
See alco ELECTROCHEMICAL MACHINING 
MACHINING/ENERGY CONSUMPTION 
Effect of power consumption on optimum machining conditions, 
3:40871 
MACROPHAGES/PHAGOCYTOSIS 
In vitro studies of actinides and alveolar macrophages 
(Comparison of toxicity of 7*°PuO2, 7**Pu(NOs) and *41AmOz), 
3:41698 (PNL-2500(Pt.1)) 
MACROPHAGES/PHYSIOLOGY 
Scanning electron microscopic study of agrapod-mediated 
phagocytosis (Phagocytosis of particles by lung macrophages), 
3:41638 (PNL-2500(Pt.1)) 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM/ION EXCHANGE 
Cation exchange at pressures up to 400 MPa, 3:41202 
MAGNESIUM/ION EXCHANGE CHROMATOGRAPHY 
Forced-flow chromatographic determination of calcium and 
magnesium with continuous spectrophotometric detection, 
3:41196 (IS-T-806) 
MAGNESIUM/SPECTROPHOTOMETRY 
Forced-flow chromatographic determination of calcium and 
magnesium with continuous spectrophotometric detection, 
3:41196 (IS-T-806) 
MAGNESIUM 24/E2-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
MAGNESIUM 24/ENERGY LEVELS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
MAGNESIUM 25/E2-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
MAGNESIUM 25/ENERGY LEVELS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
MAGNESIUM 25/M1-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
MAGNESIUM 26/E2-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
MAGNESIUM 26/ENERGY LEVELS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
MAGNESIUM CARBONATES/SOLUBILITY 
Stability of Mg-Ca carbonates, 3:39951 
MAGNESIUM CARBONATES/STABILITY 
Stability of Mg-Ca carbonates, 3:39951 
MAGNESIUM FLUORIDES/DEPOSITION 
Optical coatings 2-6 microns. Technical report, January-June 
1977, 3:41162 (AD-A-045598) 
MAGNESIUM OXIDES 
See also SPINELS 
MAGNESIUM OXIDES/CRYSTAL DEFECTS 
Defect structure in Sc2O03 doped with MgO, 3:41137 
MAGNESIUM OXIDES/DEPOSITION 
Optical coatings 2-6 microns. Technical report, January-June 
1977, 3:41162 (AD-A-045598) 
MAGNESIUM OXIDES/IRRADIATION 
DT fusion neutron irradiation of BNL-LASL superconductor 
pr and ORNL magnesium oxide crystals, 3:41116 (UCID- 
17763) 





MAGNESIUM OXIDES/NEUTRON DOSIMETRY 


MAGNESIUM OXIDES/NEUTRON DOSIMETRY 

DT fusion neutron irradiation of BNL-LASL superconductor 
wires and ORNL magnesium oxide crystals, 3:41116 (UCID- 
17763) 

MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
MAGNETIC ENERGY STORAGE/RESEARCH PROGRAMS 

Superconducting magnetic energy storage project at LASL. 
Progress report, January 1-December 31, 1976, 3:40484 (LA- 
7132-PR) 

MAGNETIC ENERGY STORAGE/SUPERCONDUCTING 

MAGNETS 

Design of underground tunnels for superconductive energy 
storage, 3:40485 

MAG: C FIELDS/BIOLOGICAL EFFECTS 

Exposure of primary and established cell lines to magnetic fields, 
3:41742 (PNL-2500(Pt.1)) 

Pacific Northwest Laboratory annual report for 1977 to the DOE 
Assistant Secretary for Environment. Part 1. Biomedical 
sciences, 3:39016 (PNL-2500(Pt.1)) 

Response of artificial membranes and gels to magnetic fields, 
3:41743 (PNL-2500(Pt. 1)) 

Tests on mutagenic effects of strong magnetic fields 
(Tradescantia), 3:41932 (BNL-24202) 

MAGNETIC MATERIALS 
See also FERROMAGNETIC MATERIALS 
MAGNETIC MATERIALS/ELECTRONIC STRUCTURE 

Quasispin model for itinerant magnetism: effects of short-range 

order, 3:41925 
MAGNETIC MATERIALS/ORDER-DISORDER 

TRANSFORMATIONS 

Quasispin model for itinerant magnetism: effects of short-range 
order, 3:41925 

MAGNETIC MIRROR TYPE REACTORS 
See also TMX DEVICES 
MAGNETIC MIRROR TYPE REACTORS/ENERGY 
BALANCE 


Dynamic behavior of a mirror fusion reactor. Interim report, 
3:42021 (EPRI-ER-521) 
MAGNETIC MIRROR TYPE REACTORS/PLASMA HEATING 
Plasma heating, fueling, and maintenance: a technical assessment, 
3:42034 (HCP/T 1401-01) 
MAGNETIC MIRROR TYPE REACTORS/REACTOR 
FUELING 
Plasma heating, fueling, and maintenance: a technical assessment, 
3:42034 (HCP/T 1401-01) 
MAGNETIC MIRROR TYPE REACTORS/SPECIFICATIONS 
Main parameters of the AMBAL-1 experimental trap with 
ambipolar mirrors, 3:42009 (UCRL-Trans-1 1343) 
MAG iC MIRRORS 
See also MFTF DEVICES 
OGRA 


2X DEVICES 
MAGNETIC MIRRORS/BEAM INJECTION HEATING 
Injection of electron beams into mirror plasmas (I), 3:41943 
(UCRL-Trans-1 1346) 
MAGNETIC MIRRORS/DRIFT INSTABILITY 
Nonlinear landau damping in mirror plasmas, 3:41974 (SAI-78- 


529-LJ) 
MAGNETIC MIRRORS/PLASMA CONFINEMENT 
Injection of electron beams into mirror plasmas (I), 3:41943 
(UCRL-Trans-1 1346) 
‘4AGNETIC PROBES/PERFORMANCE TESTING 
Coil systems for measuring electrical conductivity in MHD 
combustion flows. Final report, 3:40745 (EPRI-AF-569) 
MAGNETIC REFRIGERATORS/RESEARCH PROGRAMS 
Magnetic refrigerator development. Progress report for 
tember 1-November 30, 1977, 3:41257 (LA-7165-PR) 
MAG iC SEPARATORS/OPERATION 
Recovery of aluminum from shredded municipal and automotive 
wastes, 3:40934 
MAGNETIC STORMS 
Overview of solar-terrestrial physics phenomena for the 
retrospective world interval of 20 March-5 May 1976. Interim 
report, 3:41788 (AD-A-045405) 
MAG C SURVEYS/PATENTS 
Technology assessment and forecast. Eight report, December 
1977, 3:38836 (NP-23081) 
MAGNETIC SURVEYS/TECHNOLOGY ASSESSMENT 
Technology assessment and forecast. Eight report, December 
1977, 3:38836 (NP-23081) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAINTENANCE/PLANNING 
Controlling maintenance productivity. III. Scheduling, 3:41234 
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MAIZE/BIODEGRADATION 
Degradation of cellulosic biomass and its subsequent utilization for 
the production of chemical feedstocks, 3:39663 (COO-4198-4) 
MALAYSIA/OFFSHORE OPERATIONS 
Offshore: nations needing our help to exploit oil and gas (British 
offshore supply industry), 3:40670 


See also DOGS 
MAMMALS/IMMUNOSUPPRESSION 
Progress in development of a portable blood irradiator, 3:39374 
(PNL-2500(Pt.1)) 
MAMMARY GLANDS/RADIATION DOSES 
Marrow, ovary, and breast doses delivered by CHR diagnostic x- 
ray examinations: an update, 3:41652 (ANL-77-65(Pt.2)) 


See also A-BOMB SURVIVORS 
PERSONNEL 
MAN/BIOLOGICAL RADIATION EFFECTS 
Thyroid hypofunction appearing as a delayed manifestation of 
accidental exposure to radioactive fallout in a Marshallese 
population, 3:41691 (BNL-24104) 
MAN/LOW DOSE IRRADIATION 
Thyroid hypofunction appearing as a delayed manifestation of 
accidental exposure to radioactive fallout in a Marshallese 
population, 3:41691 (BNL-24104) 
MAN/RADIATION DOSES 
Atmospheric transport of radionuclides, 3:41434 (CONF-770901-) 
Internal and external dosimetry, 3:41671 (CONF-770901-) 
MANGANESE/DESORPTION 
Desorption of metals from suspended material in the Rhine 
estuary, 3:41529 
MANGANESE/ENVIRONMENTAL TRANSPORT 
Hourly variation of aerosol composition in the Great Lakes Basin, 
3:41468 
MANGANESE 54/ENERGY LEVELS 
Nuclear data sheets for A=54, 3:41877 
MANGANESE ALLOYS/MAGNETIC PROPERTIES 
Magnetism in transition-group alloys and rare-earth compounds. 
Final technical report 1 Apr 74-30 Jun 76 (Pr-Ag, DySb, Ni-Rh, 
Pd-Ni, Fe-Cr, Cu-Mr), 3:41084 (AD-A-046632) 
MANGANESE ALLOYS/MECHANICAL PROPERTIES 
Introduction of high oxygen affinity elements manganese, 
chromium, and vanadium in the powder metallurgy of P/M 
parts, 3:41078 
MANGANESE ALLOYS/SORPTIVE PROPERTIES 
NMkR studies of hydrogen relaxation and diffusion in TiFeH/sub 
x/ and TiFe/sub 1-y/Mn/sub y/H/sub x/, 3:39387 (MLM- 
2473(OP)) 
MANUFACTURING/ECONOMICS 
Some economic aspects of the conversion of raw materials into 
final products, 3:40528 
MANUFACTURING/ENERGY CONSERVATION 
Corporate problems and priorities: energy conservation in General 
Electric's Major Appliance Business Group, 3:40608 (NP-23196) 
MARICULTURE 
See AQUACULTURE 
DISPOSAL 
Nuclear wastes won't go away, 3:39308 
MARINE DISPOSAL/CASKS 
Radionuclide distributions in sediments of marine areas used for 
dumping solidified radioactive wastes, 3:41532 (COO-3563-62) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARITIME TRANSPORT/LEGISLATION 
Transportation of liquefied natural gas (Federal regulatory process 
and Congressional legislative, oversight, and funding 
responsibilities), 3:39156 (PB-273486) 
MARITIME TRANSPORT/REGULATIONS 
Transportation of liquefied natural gas (Federal regulatory process 
and Congressional legislative, oversight, and funding 
responsibilities), 3:39156 (PB-273486) 
MARMEN EFFECT 
See SHAPE MEMORY EFFECT 
MARSHALL ISLANDS/FALLOUT 
Thyroid hypofunction appearing as a delayed manifestation of 
accidental exposure to radioactive fallout in a Marshallese 
population, 3:41691 (BNL-24104) 
ASKS 


See RESPIRATORS 
MASS SPECTROMETERS 
Mass-spectroscopic determination of fission gas permeabilities of 
HTR fuel particle coatings, 3:40161 
MASS TRANSFER 
Future energy production systems. Heat and mass transfer 
processes. Volume I (Book containing 33 papers), 3:40652 
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MASS TRANSIT SYSTEMS/ECONOMIC IMPACT 
Electric power and the future of American economy (Extension to 
mobile energy-use sector), 3:40697 
MASS TRANSIT SYSTEMS/RESEARCH PROGRAMS 
Engineering sciences program, 3:40969 (LBL-5982) 
MASSACHUSETTS INSTITUTE TECHN. ALCATOR 
See ALCATOR DEVICE 
MASSLESS PARTICLES/GAUGE INVARIANCE 
Propagation functions in pseudoparticle fields, 3:41865 
MASSLESS PARTICLES/PARTICLE PRODUCTION 
Rate of particle production in gravitational fields, 3:41794 
MATERIALS 
See also FIBERGLASS 
MATERIALS/FRACTURE PROPERTIES 
Interim report: directional stability of a propagating crack, 3:41242 
(UCID-17717) 
MATERIALS/PHYSICAL RADIATION EFFECTS 
Principles and techniques of radiation hardening. Volume I. 
Interaction of radiation with matter and material effects, 3:41409 
MATERIALS/RESEARCH PROGRAMS 
Energy Research and Development Administration's (ERDA) 
Materials Coordinating Committee (EMACC) annual report for 
Fiscal Year 1977, 3:41030 (DOE/ET-0011) 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS RECOVERY/COST 
New techniques for estimating costs of waste recovery schemes, 
3:40928 
MATERIALS RECOVERY/FINANCIAL INCENTIVES 
Economic incentives for the recovery of secondary lead, 3:40929 
MATERIALS TESTING/TEST FACILITIES 
Upgrading the MTS 2.5 MN test machine, 3:41330 (UCRL-80496) 
MATERIALS TESTING REACTORS/FISSION PRODUCTS 
Evaluation of the irradiation products in the MTR fuel elements of 
the IEA-R1 reactor, 3:40361 (IEA-466) 
MATERIALS WORKING 
(Covers metal and non-metal working.) 
MATERIALS WORKING/MEETINGS 
Engineering applications of solid mechanics (Sixteen papers), 
3:41352 (CONF-76061 18-P2) 
MATHEMATICS 
See also GEOMETRY 
NUMERICAL ANALYSIS 
STATISTICS 
High-speed lookup table technique for digital multiplication, 
3:42090 (SAND-77-1866) 
Remarks on a number theoretic problem of Graham, 3:42097 
MATHEMATICS/RESEARCH PROGRAMS 
Progress report No. 53, October 1, 1976-September 30, 1977 
(Courant Mathematics and Computing Laboratory, New York 
University), 3:42087 (COO-3077-147) 
MAXIMUM INHALATION QUANTITY/MEASURING 
METHODS 
Measurements of fly dust at working places of coking plants with 
two-stage DP 50 and BAT I instruments, 3:41466 
MEASURING METHODS 
Ultrasonic technique for characterizing skin burns (Patent), 
3:41603 
MEAT/RADIOPRESERVATION 
Evaluation of the health aspects of certain compounds found in 
irradiated beef. Final report, 1 June 1976-30 September 1977, 
3:41651 (AD-A-045716) 
MECHANICAL STRUCTURES 
See also SUPPORTS 
MECHANICAL STRUCTURES/BLAST EFFECTS 
Principles and techniques of radiation hardening. Volume I. 
Interaction of radiation with matter and material effects, 3:41409 
MECHANICAL STRUCTURES/PHYSICAL RADIATION 
EFFECTS 
Principles and techniques of radiation hardening. Volume I. 
Interaction of radiation with matter and material effects, 3:41409 
MECHANICAL STRUCTURES/THERMAL STRESSES 
Principles and techniques of radiation hardening. Volume I. 
Interaction of radiation with matter and material effects, 3:41409 
MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
NUCLEAR MEDICINE 
RADIOTHERAPY 
MEDICINE/DIAGNOSTIC TECHNIQUES 
Survival of patients with localized histiocytic lymphoma, 3:41600 
benny technique for characterizing skin burns (Patent), 
41603 
MELTDOWN/CHEMICAL REACTION KINETICS 
Exploratory study of molten core material/concrete interactions, 
July 1975-March 1977 (BWR; PWR), 3:40440 (SAND-77-2042) 


MESONS 


MELTDOWN/HEAT TRANSFER 
LMFBR fuel analysis. Task B: Post-accident heat removal. Final 
report, October 1, 1976-September 30, 1977, 3:40428 (NUREG/ 
CR-0012) 
Reactor safety. Quarterly technical progress report, October- 
December 1977 (LMFBR), 3:40388 (AI-DOE-13223) 
MELTDOWN/LIQUID FLOW 
Reactor safety. Quarterly technical progress report, October- 
December 1977 (LMFBR), 3:40388 (AI-DOE-13223) 
MELTDOWN/MOLTEN METAL-WATER REACTIONS 
Formation of hydrogen during core melt accidents in nuclear 
power plants with light water reactors, 3:40465 
MEMBRANES 
See also CELL MEMBRANES 
FETAL MEMBRANES 
MEMBRANES/CHEMICAL BONDS 
Electrostatic interactions among hydrophobic ions in lipid bilayer 
membranes, 3:41559 
Inner voltage clamping: a method for studying interactions among 
hydrophobic ions in a lipid bilayer, 3:41560 
MEMBRANES/FABRICATION 
Membrane applications to coal conversion processes. Final report, 
June 1975-September 1976 (Cellulose acetate, polysulfone), 
3:38743 (FE-2000-4) 
MEMBRANES/PERMEABILITY 
Membrane applications to coal conversion processes. Final report, 
June 1975-September 1976 (Cellulose acetate, polysulfone), 
3:38743 (FE-2000-4) 
Response of artificial membranes and gels to magnetic fields, 
3:41743 (PNL-2500(Pt.1)) 
MEMBRANES/RADIATION EFFECTS 
Development of ultrafiltration and inorganic adsorbents for 
reducing volumes of low-level and intermediate-level liquid 
waste: January-March 1978, 3:39316 (MLM-2513) 
MENDELEVIUM 258/ELECTRON CAPTURE DECAY 
Detection of the new isotopes, 12.3-minute *°*Cf and 43-minute 
258 Md, 3:41903 (LA-UR-77-2901) 
MERCAPTANS 
See THIOLS 
MERCURY/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
MERCURY/BIOLOGICAL EFFECTS 
Environmental research program (Environmental health hazards 
in California), 3:41440 (LBL-5982) 
MERCURY/CHEMICAL ANALYSIS 
Secondary controls on mercury in soils of geothermal areas, 
3:39890 
MERCURY/DECAY 
Nuclear data sheets for A= 195, 3:41898 
MERCURY/ECOLOGICAL CONCENTRATION 
Study of the environmental cycling of mercury, 3:41473 
MERCURY/ELECTRONIC STRU RE 
Effective core potentials for the cadmium and mercury atoms, 
3:41800 


MERCURY/ENERGY LEVELS 
Nuclear data sheets for A= 195, 3:41898 
MERCURY/ENVIRONMENTAL TRANSPORT 
Environmental research program (Environmental health hazards 
in California), 3:41440 (LBL-5982) 
Study of the environmental cycling of mercury, 3:41473 
MERCURY/NEUTRON-GAMMA LOGGING 
Experimental study of media containing mercury by pulse, 
neutron gamma-spectrometry, 3:39049 
MERCURY/NUCLEAR STRUCTURE 
Nuclear data sheets for A= 195, 3:41898 
MERCURY/THERMODYNAMIC PROPERTIES 
Experimental studies in solid state and low temperature physics. 
Progress report (Univ. of Minnesota School of Physics and 
Astronomy), 3:41928 (AD-A-046529) 
MERCURY/X-RAY FLUORESCENCE ANALYSIS 
Selective determination of heavy metals with the aid of organic 
complex-forming substances and X-ray fluorescence, 3:41461 
MESON RESONANCES 
See also D RESONANCES 
K*RESONANCES 
OMEGA-784 RESONANCES 
PHI-1019 RESONANCES 
RHO-765 RESONANCES 
MESON RESONANCES/DECAY 
Initial results from DELCO at SPEAR (3.1 to 4.25 GeV, 
branching ratio), 3:41822 (SLAC-204) 
MESON RESONANCES/PARTICLE PRODUCTION 
Search for new short-lived particles in collisions between 60 
GeV/c 7” mesons and emulsion nuclei, 3:41837 
MESONS 
See also MESON RESONANCES 





MESONS/DECAY 


PSEUDOSCALAR MESONS 
MESONS/DECAY 
Lectures on the quark model, ordinary mesons, charmed mesons, 
and heavy leptons, 3:41854 (SLAC-204) 
METABOLIC DISEASES/RESPONSE MODIFYING FACTORS 
Effects of iron deficiency on absorption of nickel (® Ni tracer), 
3:41597 (PNL-2500(Pt.1)) 
a en effects of chronic lead and cadmium ingestion in 
iron-deficient rats, 3:41729 (PNL-2500(Pt.1)) 
METABOLISM/ANAEROBIC CONDITIONS 
Tetrahydrofolate enzyme levels in Acetobacterium woodii and 
their implication in the synthesis of acetate from COz, 3:41620 
METACER 
See LARVAE 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 
See also MINERAL INDUSTRY 
Proceedings of the Council of Economics 105th annual meeting of 
the American Institute of Mining, Metallurgical and Petroleum 
Engineers (20 papers), 3:40563 
METAL INDUSTRY/AIR POLLUTION 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume I. Final report, 3:41453 (PB-273177) 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume II. Final report, 3:41454 (PB-273178) 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume III. Final report, 3:41455 (PB-273179) 
METAL INDUSTRY/CO-GENERATION 
Potential for cogeneration development in six major industries by 
1985, 3:40580 (HCP/M60172-01/2) 
METAL INDUSTRY/COMPETITION 
Competition in the nonferrous metal markets, 3:40559 
METAL INDUSTRY/ECONOMICS 
Proceedings of the Council of Economics, 3:40530 
METAL INDUSTRY/ENERGY ANALYSIS 
Modelling energy and materials flows in the iron and steel 
industry, 3:40861 
METAL INDUSTRY/ENERGY CONSERVATION 
—- industry energy conservation workshop papers, 
40859 
Ceramic heat wheel in the aluminum industry, 3:40892 
Computer control of reheating furnaces, 3:40867 
Conversion from radiant tube to direct fire, 3:40878 
——- energy problems and priorities (Kaiser Aluminum and 
Chemical Corp.), 3:40609 (NP-23196) 
—— of developments in fuel saving techniques for industry, 
Fuel economy through automatic furnace pressure control, 
3:40874 


Fuel economy through automatic furnace pressure control: user 
comments, 3:40875 
Fuel economy through automatic furnace pressure control: user 
comments, 3:40876 
Fuel economy through automatic furnace pressure control: user 
comments, 3:40877 
High temperature heat recovery, 3:40893 
High temperature heat recovery: user comments, 3:40894 
Improved methods and equipment for energy savings in the 
aluminum industry, 3:40873 
Recuperator retrofit on aluminum melter, 3:40896 
Start to recoup, 3:40900 
Survey of energy use in metal coil coating, 3:40866 (TREE-1189) 
Use of heat recovery equipment, 3:40897 
METAL INDUSTRY/ENERGY CONSUMPTION 
a bd power consumption on optimum machining conditions, 
r 1 
METAL INDUSTRY/ENERGY DEMAND 
U.S. metallurgical coal supply-demand, 3:39011 (CONF-7706107-) 
METAL INDUSTRY/ENERGY MANAGEMENT 
Corporate energy problems and priorities (Kaiser Aluminum and 
Chemical Corp.), 3:40609 (NP-23196) 
METAL INDUSTRY/ENERGY SUPPLIES 
U.S. metallurgical coal supply-demand, 3:39011 (CONF-7706107-) 
METAL INDUSTRY/FUEL CONSUMPTION 
Energy savings through recuperators, 3:40895 
METAL INDUSTRY/FUEL ECONOMY 
Dynamic mathematical model of sintering process, 3:40864 
METAL INDUSTRY/FURNACES 
Effects of alternate fuels. Report No. 4. Analysis of soaking pit 
cover refractories degraded by residual oil combustion 
roducts, 3:41127 (ORNL/TM-6204) 
METAL INDUSTRY/HEAT RECOVERY EQUIPMENT 
Heat recuperation system for aluminum melting furnace, 3:40889 
High temperature heat recovery, 3:40893 
High temperature heat recovery: user comments, 3:40894 
Recuperator retrofit on aluminum melter, 3:40896 
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Use of heat recovery equipment, 3:40897 
Using recuperated heat to preheat combustion air, 3:40890 
Using recuperated heat to preheat combustion air, 3:40891 
METAL INDUSTRY/POLLUTION CONTROL 
Emission control costs in the iron and steel industry (Book), 
3:40545 
METAL INDUSTRY/WASTE HEAT UTILIZATION 
Ceramic heat wheel in the aluminum industry, 3:40892 
Start to recoup, 3:40900 
METAL-METAL BATTERIES/ELECTRODES 
New battery materials. Progress report, April 1,-September 30, 
1977 (Far high-temperature Li cells), 3:40496 (COO-4506-1) 
METAL-METAL BATTERIES/ELECTROLYTES 
New battery materials. Progress report, April 1,-September 30, 
1977 (Far high-temperature Li cells), 3:40496 (COO-4506-1) 
METAL-NONMETAL BATTERIES/ELECTRODES 
New battery materials. Progress report, April 1,-September 30, 
1977 (Far high-temperature Li cells), 3:40496 (COO-4506-1) 
METAL-NONMETAL BATTERIES/ELECTROLYTES 
New battery materials. Progress report, April 1,-September 30, 
1977 (Far high-temperature Li cells), 3:40496 (COO-4506-1) 
METALS 
See also ACTINIDES 
LIQUID METALS 
RARE EARTHS 
SCRAP METALS 
TRANSITION ELEMENTS 
METALS/BIOLOGICAL EFFECTS 
Environmental research program (Environmental health hazards 
in California), 3:41440 (LBL-5982) 
METALS/ECOLOGICAL CONCENTRATION 
Trace metal concentrations in estuarine sediments: mobilization, 
mixing or precipitation, 3:41516 
METALS, CITY 
High temperature, noncontact material testing, 3:41090 (UCRL- 
80438 


METALS/ELECTROPOLISHING 
Quality engineering and control semiannual progress report, May- 
October 1977, 3:41184 (RFP-2699) 
METALS/ENVIRONMENTAL TRANSPORT 
Environmental research program (Environmental health hazards 
in California), 3:41440 (LBL-5982) 
Fate of metals in the oceans, 3:41780 
METALS/EVAPORATION 
Fabrication, high temperature, and corrosion properties of 


tungsten metallizing wire, 3:41054 
METALS/GEOCHEMISTRY 


Fate of metals in the oceans, 3:41780 
METALS/MATERIALS RECOVERY 
Magnetic segregation of mixed non-ferrous solid materials in 
refuse (Patent), 3:40924 
Semi-wet selective pulverizing system: a feasibility study, 3:40933 
Systems’ description of UOP solid waste resource recovery 
facilities, 3:40922 (NP-23149) 
METALS/MATERIALS WORKING 
Engineering applications of solid mechanics (Sixteen papers), 
3:41352 (CONF-76061 18-P2) 
METALS/SURFACE COATING 
Survey of energy use in metal coil coating, 3:40866 (TREE-1189) 
METALS/TOXICITY 
Evaluation of the toxic effects of heavy metals and chelating 
agents in VERO cells, 3:41718 (PNL-2500(Pt.1)) 
Production and purification of siderochromes, 3:41721 (PNL- 
2500(Pt.1)) 
METALS/ULTRASONIC TESTING 
High temperature, noncontact material testing, 3:41090 (UCRL- 
80438) 
METHANATION/CATALYSTS 
Catalyst to accelerate methanation reactions (Patent), 3:39400 
Methanation process (Patent; use of U-promoted supported Rh- 
containing catalyst and its regeneration), 3:39399 
ETHANE/BIOSYNTHESIS 


a analysis of fuel gas production from solid waste, 
5 
Packed bed digestion of solid wastes, 3:39405 
METHANE/CONTROL 
Methane control in mines by coalbed degasification, 3:38958 
METHANE/DESORPTION 
Gas emission characteristics of coal and methods of determining 
the desorbable gas content by means of desorbometers, 3:38801 
METHANE/EXPLOSIONS 
On the aftergases of coal dust explosions generated in an 
experimental chamber, 3:38968 
METHANE/FLOW RATE 
Extent of gas emissions in zones influenced by extraction, 3:38951 
Methane concentration of bituminous coal mines and intensity of 
mining operations, 3:38950 
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METHANE/HAZARDS 
Contribution to the safety to firedamp on nonexplosionproof 
vehicles used in potash mines of the German Democratic 
Republic, 3:41360 
METHANE/IGNITION 
Ignition of methane-air by machine picks cutting into rock, 
3:38967 
Influence of small concentrations of methane on the explosion 
characteristics of coal dust, 3:38966 
Investigations of methane accumulations in scraper-chain 
conveyors, 3:39000 
Research on the mechanism of methane ignition by electric sparks, 
3:39397 
Ventilation of the cut, 3:38965 
METHANE/MONITORING 
Combating methane hazard in conditions of highly gassy seams in 
Poland, 3:39022 
Contribution to the safety to firedamp on nonexplosionproof 
vehicles used in potash mines of the German Democratic 
Republic, 3:41360 
Control of firedamp emission, 3:38917 
Improving the performance of filament methanometers, 3:39020 
Novel means of methane control in coal mines, 3:38952 
Safety principles for the development and use of gas metering 
devices in coal mines, 3:38947 
Whole mine communications and monitoring system, 3:38946 
METHANE/PHYSICAL PROPERTIES 
Thermophysical properties of methane, from 90 to 500 K at 
pressures to 700 bar, 3:39395 (NBS-TN-653) 
METHANE/PRESSURE GRADIENTS 
Patterns observed in the changes occurring in the leakage and gas 
dynamic parameters of coal seams being worked within the 
zone of influence of the coal getting operations, 3:38949 
METHANE/PRODUCTION 
Perpetual decentralized fuel, feed, and chemical feedstock 
production, 3:39667 
METHANE/RECOVERY 
Combating methane hazard in conditions of highly gassy seams in 
Poland, 3:39022 
Foam stimulation to enhance production from degasification wells 
in the Pittsburgh coalbed, 3:38846 (BM-RI-8286) 
Gas drainage in Chinese coal mines, 3:38974 
METHANE/SYNTHESIS 
Methanation process (Patent; use of U-promoted supported Rh- 
containing catalyst and its regeneration), 3:39399 
METHANE/THERMODYNAMIC PROPERTIES 
Thermophysical properties of methane, from 90 to 500 K at 
pressures to 700 bar, 3:39395 (NBS-TN-653) 
iOL/PERFORMANCE 
Alternative energies for transportation at the end of the mineral- 
oil aera. Pt. 1. Good short- and medium-term chances for 
methanol and ethanol, 3:40972 
METHANOL/SYNTHESIS 
ag oe (Polish catalyst for low-pressure methanol synthesis), 
:39410 
Studies on low-pressure methanol synthesis in a jet reactor. 
Synopsis, 3:39409 
METHANOL/USES 
Flame propagation, autoignition and combustion in alcohol- 
petroleum-air mixtures and other alternative fuels. Quarterly 
Progress report No. 2, November 1, 1977-January 31, 1978, 
3:41024 (COO-4486-2) 
METHEMOGLOBIN/CHARGE TRANSPORT 
Resonance Raman spectra of methemoglobin derivatives. 
Selective enhancement of axial ligand vibrations and lack of an- 
effect of inositol hexaphosphate, 3:41563 
METHEMOGLOBIN/RAMAN SPECTRA 
Resonance Raman spectra of methemoglobin derivatives. 
Selective enhancement of axial ligand vibrations and lack of an 
effect of inositol hexaphosphate, 3:41563 
METHEMOGLOBIN/STRUCTURAL CHEMICAL ANALYSIS 
Resonance Raman spectra of methemoglobin derivatives. 
Selective enhancement of axial ligand vibrations and lack of an 
effect of inositol hexaphosphate, 3:41563 
METHYL IODIDE/ADSORPTION 
Effects of weathering on impregnated charcoal performance, 
3:39317 (NUREG/CR-0025) 
5-METHYL URACIL 
See THYMINE 
MEXICO/GEOTHERMAL ENERGY 
Geothermal development in Mexico, 3:39864 (EPRI-ER-660-SR) 
MEXICO/OFFSHORE OPERATIONS 
Offshore: nations needing our help to exploit oil and gas (British 
offshore supply industry), 3:40670 


MICROPROCESSORS/PROGRAMMING 


MFTF DEVICES/MAGNET COILS 
EFFI: a code for calculating the electromagnetic field, force, and 
inductance in coil systems of arbitrary geometry, 3:42028 
(UCRL-52402) 
MHD CHANNELS/COMPARATIVE EVALUATIONS 
Optimization of diagonal type nonequilibrium plasma MHD 
generator, 3:40746 
MHD CHANNELS/END EFFECTS 
Entrance flow ina MHD channel with Hall and ion slip currents, 
3:41816 
MHD CHANNELS/GAS FLOW 
Entrance flow ina MHD channel with Hall and ion slip currents, 
3:41816 
MHD CHANNELS/HEAT TRANSFER 
Heat exchange in an MHD channel with allowance for the ion 
slippage, 3:40741 
MHD CHANNELS/PLASMA DIAGNOSTICS 
Coil systems for measuring electrical conductivity in MHD 
combustion flows. Final report, 3:40745 (EPRI-AF-569) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
MHD GENERATORS/ENERGY EFFICIENCY 
Efficiency of a Faraday MHDG in a scheme with a thermonuclear 
reactor, 3:40742 
MHD GENERATORS/RESEARCH PROGRAMS 
Fossil Energy Research and Development Program of the U.S. 
Department of Energy, FY 1979, 3:38728 (DOE/ET-0013(78)) 
MICE/FERTILITY 
Levodopa, fertility, and longevity, 3:41639 
MICE/LIFE SPAN 
Levodopa, fertility, and longevity, 3:41639 
MICE/PATHOLOGICAL CHANGES 
Biological effects of high strength electric fields on small 
laboratory animals. Annual report, April 1977-March 1978, 
3:41740 (HCP/T 1830-03) 
MICE/RADIONUCLIDE KINETICS 
Early retention of monomeric 7°’ **°Pu(IV)-citrate in CS7BL/Do 
and BALB/cJ mice, 3:41713 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN/ENERGY PARKS 
Preliminary survey of some major factors bearing on the feasibility 
of energy centers in Michigan. Executive summary. Draft for 
review, 3:40680 (FEA/G-77/084) 
MICHIGAN/OIL WELLS 
Recent in situ stress measurements using the hydrofracturing 
technique, 3:39041 
MICHIGAN/RESOURCE POTENTIAL 
Unconformity-type proterozoic pitchblende ore body model and 
its application to northern Michigan, 3:39240 (GJBX-12(78)) 
MICHIGAN/URANIUM DEPOSITS 
Unconformity-type proterozoic pitchblende ore body model and 
its application to northern Michigan, 3:39240 (GJBX-12(78)) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICRODOSIMETRY/DIELECTRIC TRACK DETECTORS 
Bulk etch rate of LR-115 cellulose nitrate film, 3:41406 (ANL-77- 
65(Pt.2)) 
Evaluation of LR-115 cellulose nitrate film for use in bone 
autoradiography, 3:41397 (ANL-77-65(Pt.2)) 
MICROELECTRONIC CIRCUITS/PERFORMANCE TESTING 
Active devices for high temperature microcircuitry (Silicon and 
gallium arsenide devices), 3:39895 (SAND-77-1145) 
MICROELECTRONIC CIRCUITS/TEMPERATURE EFFECTS 
Active devices for high temperature microcircuitry (Silicon and 
gallium arsenide devices), 3:39895 (SAND-77-: 145) 
MICROEMULSION FLOODING/DEMONSTRATION 
PROGRAMS 
Penn Grade Micellar Displacement project. First annual report, 
June 1975-June 1976, 3:39051 (BERC/TPR-78/3) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
VIRUSES 
YEASTS 
MICROORGANISMS/CULTURE MEDIA 
Microorganism immobilization (Patent), 3:41633 
MICROORGANISMS/SAMPLING 
System for sampling and monitoring microscopic organisms and 
substances (Patent), 3:41722 
MICROPROCESSORS/PROGRAMMING 
Challenge in numerical software for microcomputers, 3:42086 
(CONF-770884-1) 





MICROPROCESSORS/PROGRAMMING LANGUAGES 


MICROPROCESSORS/PROGRAMMING LANGUAGES 
Design and implementation of a simple programming language for 
microcomputers (GAMMA), 3:42096 
MICROSPHERES/LASER IMPLOSIONS 
Interaction of powerful laser radiation with shell targets, 3:42058 
r driven implosion experiments at Limeil, 3:42059 
MICROWAVE POWER TRANSMISSION/FEASIBILITY 
STUDIES 
Energy from satellites. Orbital solar power plant technically 
feasible - stocktaking for the BMFT, 3:39672 
MICROWAVE RADIATION/BIOLOGICAL EFFECTS 
Compilation and assessment of microwave bioeffects. AO-02-01/ 
EA81028. Final report: a selective review of the literature on 
biological effects of microwaves in relation to the Satellite 
Power System, 3:41745 (PNL-2634) 
MICROWAVE RADIATION/DOSIMETRY 
— of radar exposure in the San Francisco area, 3:41741 (PB- 
273188) 
MICROWAVE RADIATION/TEMPERATURE EFFECTS 
Potential application of microwave energy in solidifying high- 
level nuclear wastes, 3:39313 (ICP-1145) 
MID-ATLANTIC RIDGE 
In the North Atlantic: young and hot drilling, 3:39941 
MIDDLE EAST/INDUSTRY 
Arab cooperation in the synthetic rubber industry, 3:40667 
MILITARY EQUIPMENT 
See also ORDNANCE 
MILITARY EQUIPMENT/SOLAR CELL ARRAYS 
DOD/ERDA terrestrial photovoltaic systems demonstration 
program, 3:39529 
Military applications of solar cell power, 3:39530 
MILITARY FACILITIES/ICES 
Application of integrated community energy systems planning: the 
Sewells Point Naval Complex, 3:40588 (NP-23196) 
MINE ROADWAYS/CONSTRUCTION 
Reinforcing road supports by building material, 3:38866 
MINE ROADWAYS/DUSTS 
Report on tests on flakes of hygroscopic salts for fixing coal dust 
to the floor in conveyor roads, 3:39018 
MINE ROADWAYS/SUPPORTS 
Reinforcing road supports by building material, 3:38866 
Roadway supports (Patent), 3:38920 
MINERAL INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
Directory of mining enterprises for 1976 with a list of coal mines, 
1976 and a section on the mineral industry of Montana in 1976. 
Bulletin 103, 3:38854 (NP-22838) 
MINERAL INDUSTRY/ECONOMIC ANALYSIS 
Proceedings of the Council of Economics 105th annual meeting of 
the American Institute of Mining, Metallurgical and Petroleum 
Engineers (20 papers), 3:40563 
MINERAL INDUSTRY/ECONOMICS 
Bibliography of investment costs, operating costs, and related 
economic information for the mineral industries, January- 
December 1977, 3:40550 (FE-EES-78/3) 
MINERAL INDUSTRY/ENERGY ANALYSIS 
Energy analysis program (Conducted by Lawrence Berkeley 
Lab), 3:40511 (LBL-5982) 
MINERAL INDUSTRY/GOV ERNMENT POLICIES 
Government and the mineral industries: rationalizing the 
relationship, 3:40562 
MINERAL INDUSTRY/PROCESSING 
Factors influencing _ location of smelters and metal 
processors, 3:40 
MINERAL INDUSTRY /SMELTING 
Factors influencing future location of smelters and metal 
processors, 3:40557 
MINERAL INDUSTRY/STOCKPILES 
Government and the mineral industries: rationalizing the 
relationship, 3:40562 
MINERAL RESOURCES/EVALUATION 
Conceptual problems in the derivation of long-run supply 
functions for mineral resources, 3:40556 
MINERAL RESOURCES/EXPLORATION 
Distribution and exploration for minerals in Tasmania, 3:38839 
MINERAL RESOURCES/SPATIAL DISTRIBUTION 
Distribution and exploration for minerals in Tasmania, 3:38839 
MINERAL WASTES/CHEMICAL COMPOSITION 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53; interim report No. 26. Volume 
III. Pilot plant development work. Part 6. The fate of trace 
elements in the SRC process for the period August 1, 1974-July 
31, 1976, 3:38769 (FE-496-T17) 
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MINERAL WASTES/RECYCLING 
Aspects of waste materials and their potential for use in concrete, 
3:40915 
Waste and byproduct utilization in highway construction, 3:40918 
MINERAL WASTES/SORTING 
Method for economical extraction of fine-grained coal from 
bituminous coal rocks and washery refuse with simultaneous 
utilization of dead rocks (Patent), 3:38815 
MINERALS 
See also ARAGONITE 
BARITE 
FLUORITE 
KAOLIN 
MONTMORILLONITE 
RADIOACTIVE MINERALS 
SPINELS 
VANADIUM MINERALS 
ZEOLITES 
MINERALS/CATALYTIC EFFECTS 
Catalytic activity of coal mineral matter. Annual report, January 
1976-March 1977, 3:38744 (FE-2233-3) 
Effect of cation exchange on the subsequent reactivity of lignite 
chars to steam, 3:38790 (FE-2030-TR4) 
MINERALS/CHEMICAL REACTIONS 
Mineral characterization of fluidized-bed combustion aerosol ash- 
Montana Rosebud sub-bituminous coal, 3:38791 (MERC/TPR- 
78/1) 
MINERALS/EXPLORATION 
Oil, gas field discovered in San-Shui, Kwangtung, 3:39038 
MINERALS/IMPORTS 
U.S. international minerals policy in the 1970's, 3:40561 
MINERALS/MEASURING METHODS 
Local bone mineral mass as a function of dose in radium cases 
(?*Ra), 3:41665 (ANL-77-65(Pt.2)) 
MINERALS/PRECIPITATION 
Brine chemistry/combined heat and mass transfer, 3:39921 (EPRI- 
ER-660-SR) 
MINERALS/PROSPECTING 
Practical airborne EM (AEM) interpretation using a sphere 
model, 3:41772 
MINERALS/SOLUBILITY 
Brine chemistry/combined heat and mass transfer, 3:39921 (EPRI- 
ER-660-SR) 
MINERALS/THERMODYNAMIC PROPERTIES 
Compendium of shock wave data. Section C. Organic compounds 
excluding hydrocarbons. Section D. Mixtures. Section E 
Mixtures and solutions without chemical characterization. 
Compendium index, 3:41155 (UCRL-50108(Vol.3)) 
MINERS/HEALTH HAZARDS 
Biological effects of inhaled cigarette smoke in beagle dogs 
(Hazards to uranium mines), 3:41727 (PNL-2500(Pt.1)) 
Inhaled radon daughters and uranium ore dust in rodents, 3:41700 
(PNL-2500(Pt.1)) 
MINES 
See also COAL MINES 
UNDERGROUND SPACE 
URANIUM MINES 
MINES/ALARM SYSTEMS 
Contribution to the safety to firedamp on nonexplosionproof 
vehicles used in potash mines of the German Democratic 
Republic, 3:41360 
Fire detection system for mines (Ionization chamber combustion 
particle detectors and gas analysers), 3:41358 
MINES/COOLIN 
Possibilities of realizing substantial savings on power in cooling 
deep mines, 3:41359 
MINES/HAZARDS 
Contribution to the safety to firedamp on nonexplosionproof 
vehicles used in potash mines of the German Democratic 
Republic, 3:41360 
MINES/LAND USE 
Integrated mined-area reclamation and land-use planning. Volume 
3C. A case study of surface mining and reclamation planning: 
Georgia Kaolin Company Clay Mines, Washington County, 
Georgia, 3:41506 (ANL/EMR-1(Vol.3C)) 
MINES/REVEGETATION 
Integrated mined-area reclamation and land-use planning. Volume 
3C. A case study of surface mining and reclamation planning: 
Georgia Kaolin Company Clay Mines, Washington County, 
Georgia, 3:41506 (ANL/EMR-1(Vol.3C)) 
MINES/WATER RESERVOIRS 
Integrated mined-area reclamation and land-use planning. Volume 
3C. A case study of surface mining and reclamation planning: 
Georgia Kaolin Company Clay Mines, Washington County, 
Georgia, 3:41506 (ANL/EMR-1(Vol.3C)) 
MINING 
See also AUGER MINING 
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COAL MINING 
SHAFT EXCAVATIONS 
SURFACE MINING 
UNDERGROUND MINING 
MINING/ECONOMIC ANALYSIS 
Proceedings of the Council of Economics 105th annual meeting of 
the American Institute of Mining, Metallurgical and Petroleum 
Engineers (20 papers), 3:40563 
MINING/ECONOMICS 
Bibliography of investment costs, operating costs, and related 
economic information for the mineral industries, January- 
December 1977, 3:40550 (FE-EES-78/3) 
MINING/FINANCING 
Examination of the concept of coverage in the evaluation of 
financing in the extractive industries, 3:40531 
MINING EQUIPMENT 
See also CONVEYORS 
CUTTER LOADERS 
Mechanical-hydraulic mining machine for the exploitation of coal 
(Patent), 3:38924 
MINING EQUIPMENT/CUTTING TOOLS 
Trying some fast and safe ways to cut coal, 3:38879 
MINING EQUIPMENT/DESIGN 
American design, manufacture, and service of longwall 
equipment, 3:38850 (CONF-7706107-) 
MINING EQUIPMENT/DIESEL ENGINES 
Contribution to the safety to firedamp on nonexplosionproof 
vehicles used in potash mines of the German Democratic 
Republic, 3:41360 
MINING EQUIPMENT/DUCTS 
Arrangement of coal-mining equipment (Patent), 3:38891 
MINING EQUIPMENT/MAINTENANCE 
American design, manufacture, and service of longwall 
equipment, 3:38850 (CONF-7706107-) 
MINING EQUIPMENT/MEETINGS 
16th international conference on coal mine safety research. 
Preprints, 3:38930 
MINING EQUIPMENT/POWER SUPPLIES 
Splice flexure performance factors in shuttle car trailing cables. 
Report of investigation 1977, 3:38857 (PB-272926) 
MINING EQUIPMENT/SAFETY 


Mine Health and Safety Program of the Bureau of Mines, 3:39028 
MINING EQUIPMENT/SHIELDS 
Driving shield for simultaneous and continous drivage and 
supporting of tunnels (Patent), 3:38878 
MINING LAWS/MODIFICATIONS 
Draft of a Federal Mining Law (BBergG) (German Federal 
Republic), 3:39032 
IQ 


See MAXIMUM INHALATION QUANTITY 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS/SPECTRALLY SELECTIVE SURFACES 
New design for selective solar heat mirrors: thin film grids, 
3:39837 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSILES/ELECTRONIC GUIDANCE 
Missile guidance system transformation equations, 3:42094 
(UCRL-13827) 
MISSISSIPPI/COAL DEPOSITS 
Frontier areas and exploration techniques. Frontier lignite 
exploration in the South-Central United States, 3:38842 
Trend areas and exploration techniques. Occurrence and 
characteristics of Midway and Wilcox lignites in Mississippi and 
Alabama, 3:38843 
MISSISSIPPI/GEOPRESSURED SYSTEMS 
Frontier areas and exploration techniques. Geopressured 
geothermal energy in the South-Central United States, 3:39874 
MISSISSIPPI/GEOTHERMAL EXPLORATION 
Frontier areas and exploration techniques. Geopressured 
geothermal energy in the South-Central United States, 3:39874 
MISSISSIPPI/RESOURCE POTENTIAL 
Frontier areas and exploration techniques. Frontier lignite 
exploration in the South-Central United States, 3:38842 
Frontier areas and exploration techniques. Frontier uranium 
exploration in the South-Central United States, 3:39260 
MISSISSIPPI/URANIUM DEPOSITS 
Frontier areas and exploration techniques. Frontier uranium 
exploration in the South-Central United States, 3:39260 
MISSOURI/GEOLOGY 
Geological investigation of shaft mine in Devonian limestone in 
Kansas City, Missouri and other potentially dry excavated 
subsurface space in part of the Forest City Basin, 3:41753 (Y/ 
OWI/SUB-7219/1) 


MOLYBDENUM/LIQUID COLUMN CHROMATOGRAPHY 


MISSOURI/HYDROLOGY 
Geological investigation of shaft mine in Devonian limestone in 
Kansas City, Missouri and other potentially dry excavated 
subsurface space in part of the Forest City Basin, 3:41753 (Y/ 
OWI/SUB-7219/1) 
MITOMYCIN/BIOLOGICAL EFFECTS 
Distribution of mitomycin C-induced sister chromatid exchanges 
in the euchromatin and heterochromatin of the Indian Muntjac, 
3:41591 
MIUS 
(Modular Integrated Utility Systems.) 
Energy Conservation Section (Oak Ridge National Lab.; activities 
and research summary), 3:40615 (ORNL-5364) 
MIXTURES 
See also SOLUTIONS 
MIXTURES/THERMODYNAMIC PROPERTIES 
Compendium of shock wave data. Section C. Organic compounds 
excluding hydrocarbons. Section D. Mixtures. Section E. 
Mixtures and solutions without chemical characterization. 
Compendium index, 3:41155 (UCRL-50108(Vol.3)) 
MOBILE HOMES/PASSIVE SOLAR HEATING SYSTEMS 
Solar energy research at LASL. Progress report, July 1, 1976- 
September 30, 1977, 3:39706 (LA-7115-PR) 
MOBILE HOMES/SOLAR AIR HEATERS 
Solar energy research at LASL. Progress report, July 1, 1976- 
September 30, 1977, 3:39706 (LA-7115-PR) 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (CRYSTAL) 
See CRYSTAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MOISTURE 
See also WATER 
MOISTURE/MEASURING METHODS 
Evaluation of soil moisture measurement using gamma ray 
spectroscopy, 3:41496 (GJBX-49(78)) 
MOLDS 
See FUNGI 
MOLDS (CASTING) 
See CASTING MOLDS 
MOLECULAR BIOLOGY 
Isolation of ionospheres from ion transport systems and their role 
in energy transduction, 3:41574 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES/DATA COMPILATION 
Collection of abstracts of works on atomic and molecular (A + 
M) data published in the Soviet literature over the January-May 
1977 period, 3:41797 (ORNL-tr-4532) 
MOLLUSCS 
See also OYSTERS 
MOLLUSCS/POLLUTION 
Accumulation and turnover of petroleum hydrocarbons in marine 
organisms (Chapter 6), 3:41522 (PB-273407) 
MOLTEN METAL-WATER REACTIONS 
Behavior of alloy 800 in sodium contaminated by soda, 3:40229 
Formation of hydrogen during core melt accidents in nuclear 
power plants with light water reactors, 3:40465 
MOLTEN METAL-WATER REACTIONS/HYDRAULICS 
Experimental results of Sodium-Water Reaction Tests Nos. 4 and 
5 in LLTR (LMFBR), 3:40205 (HEDL-TI-LME-012) 
MOLTEN METAL-WATER REACTIONS/PRESSURE 
GRADIENTS 
Experimental results of Sodium-Water Reaction Tests Nos. 4 and 
5 in LLTR (LMFBR), 3:40205 (HEDL-TI-LME-012) 
MOLTEN SALT COAL GASIFICATION PROCESS/PROCESS 
DEVELOPMENT UNITS 
Molten Salt Coal Gasification Process Development Unit 
quarterly technical progress report No. 6, July-September 1977, 
3:38753 (SAN-1429-24) 
MOLYBDENUM/ATOMIZATION 
Atomization of metal powders using the vibrating electrode 
method, 3:41047 
MOLYBDENUM/CATALYTIC EFFECTS 
Chemical characterization, handling, and refining of solvent 
refined coal to liquid fuels. Final report, 3:38770 (FE-2003-27) 
MOLYBDENUM/LIQUID COLUMN CHROMATOGRAPHY 
Separation of metal ions using an o-hydroxypropiophenoxime 
resin, 3:41201 (IS-T-801) 





MOLYBDENUM/MICROSTRUCTURE 


MOLYBDENUM/MICROSTRUCTURE 
Effect of microsegregation on the eta solvus temperature and 
forged microstructure of JBK-75 (y-strengthened ss: 30 Ni-14 
Cr-2 Ti-1.2 Mo), 3:41057 (SAND-77-8289) 
MOLYBDENUM/PHASE DIAGRAMS 
Premixing ferromolybdenum in alloy sintered compacts with the 
aid of a liquid phase, 3:41050 
MOLYBDENUM/PHYSICAL RADIATION EFFECTS 
Sputtering and surface damage of TFTR protective plate materials 
(Mo, TZM, graphite) by energetic D* ion irradiation. Final 
report for Princeton Plasma Physics Laboratory, 3:41113 
(ANL/FPP/TM-105) 
MOLYBDENUM/POSITRONIUM 
Positronium-like states in metals, 3:41105 
MOLYBDENUM/SPECTROPHOTOMETRY 
Separation of metal ions using an o-hydroxypropiophenoxime 
resin, 3:41201 (IS-T-801) 
MOLYBDENUM 95 TARGET/PROTON REACTIONS 
(p,n) reaction on ®'Zr and ® Mo (15 MeV; angular distributions), 
3:41882 (COO-1265-190) 
MOLYBDENUM ALLOYS 
See also ASTROLOY 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/CARBURIZATION 
Premixing ferromolybdenum in alloy sintered compacts with the 
aid of a liquid phase, 3:41050 
MOLYBDENUM ALLOYS/CRYSTAL STRUCTURE 
Specific heat of A-15 and bec Mo/sub 0.4/Tc/sub 0.6/, 3:41093 
MOLYBDENUM ALLOYS/ELECTRONIC SPECIFIC HEAT 
Specific heat of A-15 and bec Mo/sub 0.4/Tc/sub 0.6/, 3:41093 
MOLYBDENUM ALLOYS/FORGING 
Evaluation of HIP-plus-forged Ti-6Al-2Sn-4Zr-6Mo discs made 
from REP power preforms, 3:41082 
MOLYBDENUM ALLOYS/FRACTURE PROPERTIES 
Cleavage behavior as a function of composition for single crystals 
of the Mo-Nb system, 3:41063 (COO-3476-15) 
MOLYBDENUM ALLOYS/HARDENING 
Properties of high strength Ni-Mo-P P/M steels, 3:41077 
MOLYBDENUM ALLOYS/MECHANICAL PROPERTIES 
Evaluation of HIP-plus-forged Ti-6Al-2Sn-4Zr-6Mo discs made 
from REP power preforms, 3:41082 
Introduction of high oxygen affinity elements manganese, 
chromium, and vanadium in the powder metallurgy of P/M 
parts, 3:41078 
Properties of high strength Ni-Mo-P P/M steels, 3:41077 
MOLYBDENUM ALLOYS/MICROSTRUCTURE 
Evaluation of HIP-plus-forged Ti-6A1-2Sn-4Zr-6Mo discs made 
from REP power preforms, 3:41082 
MOLYBDENUM ALLOYS/SINTERING 
Sintering of nickel and nickel base binary alloys, 3:41045 
MOLYBDENUM ALLOYS/SPECIFIC HEAT 
Thermophysical properties of alloys of tungsten-molybdenum 
solid solutions, 3:41104 
MOLYBDENUM ALLOYS/THERMAL CONDUCTIVITY 
Thermophysical properties of alloys of tungsten-molybdenum 
solid solutions, 3:41104 
MOLYBDENUM ALLOYS/THERMAL DIFFUSIVITY 
Thermophysical properties of alloys of tungsten-molybdenum 
solid solutions, 3:41104 
MOLYBDENUM ALLOYS/THERMODYNAMIC PROPERTIES 
Theromdynamics of carbon in nickel-based multicomponent solid 
solutions, 3:41087 (ORNL/TM-6282) 
MOLYBDENUM ALLOYS/TRANSITION TEMPERATURE 
Specific heat of A-15 and bcc Mo/sub 0.4/Tc/sub 0.6/, 3:41093 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONJU REACTOR/REACTOR COOLING SYSTEMS 
Actual status of sodium cavitation studies in Japan, 3:40213 
(IWGFR-9) 
MONTANA/COAL MINES 
Directory of mining enterprises for 1976 with a list of coal mines, 
1976 and a section on the mineral industry of Montana in 1976. 
Bulletin 103, 3:38854 (NP-22838) 
MONTANA/COAL MINING 
Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Summary volume, 
3:40637 (NP-23074) 
MONTANA/ENERGY DEMAND 
Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Summary volume, 
3:40637 (NP-23074) 
MONTANA/ENERGY POLICY 
A need for balance: Montana energy and growth policies, 3:40664 
(PB-273446) 
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MONTANA/GEOCHEMICAL SURVEYS 
Uramium hydrogeochemical and stream sediment pilot study of 
the Boulder Batholith, Montana. Informal report, 3:39245 


(GJBX-56(78)) 
MONTAN. INDUSTRY 
Directory of mining enterprises for 1976 with a list of coal mines, 
1976 and a section on the mineral industry of Montana in 1976. 
Bulletin 103, 3:38854 (NP-22838) 
MONTANA/MINES 
Directory of mining enterprises for 1976 with a list of coal mines, 
1976 and a section on the mineral industry of Montana in 1976. 
Bulletin 103, 3:38854 (NP-22838) 
MONTANA/RARE EARTHS 
Thorium and rare earth resources of the Lemhi Pass area, Idaho 
and Montana, 3:39225 (RA-12) 
MONTANA/THORIUM ORES 
Thorium and rare earth resources of the Lemhi Pass area, Idaho 
and Montana, 3:39225 (RA-12) 
MONTANA/WATER RESOURCES 
Hydrologic characteristics of the Madison Limestone, the 
Minnelusa Formation, and equivalent rocks as determined by 
well-logging formation evaluation, Wyoming, Montana, South 
Dakota, and North Dakota, 3:41541 
MONTMORILLONITE/CATALYTIC EFFECTS 
Catalytic activity of coal mineral matter. Annual report, January 
1976-March 1977, 3:38744 (FE-2233-3) 
MOS TRANSISTORS 
See also MOSFET 
MOS TRANSISTORS/ELECTRICAL PROPERTIES 
Experimental study of the interface properties of MOS tunnel 
devices, 3:39562 
MOS TRANSISTORS/INTERFACES 
Experimental study of the interface properties of MOS tunnel 
devices, 3:39562 
MOSFET/PERFORMANCE TESTING 
Active devices for high temperature microcircuitry (Silicon and 
gallium arsenide devices), 3:39895 (SAND-77-1145) 
MOSFET/TEMPERATURE EFFECTS 
Active devices for high temperature microcircuitry (Silicon and 
gallium arsenide devices), 3:39895 (SAND-77-1145) 
MOTORS/SHAPE MEMORY EFFECT 
Shape memory effect and the high damping in copper-zinc- 
aluminium alloys, 3:41071 


CE 
a trends of coal mills (German Federal Republic), 
:38 


MULTIGROUP THEORY/CALCULATION METHODS 
Cross section probability tables in multi-group transport 
calculations, 3:41916 (UCRL-80655) 
MULTIGROUP THEORY/INTEGRALS 
Analytic angular integration technique for generating multigroup 
transfer matrices, 3:41919 (CONF-780329-1) 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/ANAEROBIC DIGESTION 
-— analysis of fuel gas production from solid waste, 
3:39407 
MUNICIPAL WASTES/CARBONIZATION 
Method and facility to produce fuel gases from lumpy house and 
industrial refuse and the like, 3:39406 
MUNICIPAL WASTES/COMBUSTION 
a of wastes into energy, 3:39413 (AED-Conf-76-618- 


Integration of municipal wastes incineration: sea water desalting 
processes, 3:39416 
Process for cooling the flue gases in waste material incineration 
plants without heat utilization (Patent), 3:40925 
Systems’ description of UOP solid waste resource recovery 
facilities, 3:40922 (NP-23149) 
MUNICIPAL WASTES/ENVIRONMENTAL EFFECTS 
Pollution of the ocean, 3:41784 (ORNL-tr-4622) 
MUNICIPAL WASTES/MARINE DISPOSAL 
Pollution of the ocean, 3:41784 (ORNL-tr-4622) 
MUNICIPAL WASTES/PYROLYSIS 
Method and facility to produce fuel gases from lumpy house and 
industrial refuse and the like, 3:39406 
MUNICIPAL WASTES/RECOVERY 
Utilizing wastes: fact or fancy. Solid and liquid waste utilization in 
community energy planning, 3:40586 (NP-23196) 
MUNICIPAL WASTES/RECYCLING 
——*> waste materials and their potential for use in concrete, 


Cost of areas waste material from family housing. Final 
report, 3:40920 (AD-A-045421) 
Economic incentives for the recovery of secondary lead, 3:40929 
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Improving the raw materials and primary energy balance of the 
Federal Republic by the recycling of domestic refuse, 3:40921 
(JUL-1453) 

Magnetic segregation of mixed non-ferrous solid materials in 
refuse (Patent), 3:40924 

New techniques for estimating costs of waste recovery schemes, 
3:40928 

Onondaga County steam station: a flawed attempt at adopting 
resource recovery, 3:40551 (SRC-TR-77-595-1) 

Recovery of aluminum from shredded municipal and automotive 
wastes, 3:40934 

Recovery of potentially re-usable materials from domestic refuse 
by physical sorting, 3:40931 

Semi-wet selective pulverizing system: a feasibility study, 3:40933 

Some chemical problems in the recycling of plastics, 3:40932 

Systems’ description of UOP solid waste resource recovery 
facilities, 3:40922 (NP-23149) 

Waste and byproduct utilization in highway construction, 3:40918 

MUNICIPAL WASTES/SEPARATION PROCESSES 

Magnetic segregation of mixed non-ferrous solid materials in 

refuse (Patent), 3:40924 
MUNICIPAL WASTES/USES 

Utilizing wastes: fact or fancy. Solid and liquid waste utilization in 

community energy planning, 3:40586 (NP-23196) 
MUNICIPAL WASTES/WASTE PROCESSING 

Three key factors in refuse size reduction, 3:40935 

MUNITIONS 

See ORDNANCE 
MUONS 

See also MUONS MINUS 

MUONS PLUS 

MUONS/MULTIPLE PRODUCTION 

Multimuon production by high energy neutrinos (Unknown 
mechanism), 3:41825 (SLAC-204) 

MUONS/PARTICLE PRODUCTION 

Gauge theory of weak and electromagnetic interactions with an 

SU(3) x U(1) symmetry, 3:41862 
MUONS MINUS/ELECTROPRODUCTION 

Review of heavy lepton production in e* e~ annihilation, 3:41820 
(SLAC-204) 

MUONS PLUS/ELECTROPRODUCTION 

Review of heavy lepton production in e* e~ annihilation, 3:41820 
(SLAC-204) 

MUSCLES 
See also MYOCARDIUM 
MUSCLES/ACTIN 

Partial amino acid sequence of brain actin and its homology with 

muscle actin, 3:41561 
MUSSELS 

See MOLLUSCS 
MUTAGENESIS 

Energy, environment, and health: what can we learn from the 

nuclear experience, 3:40542 
MUTAGENESIS/TESTING 
Short term tests for carcinogenicity, 3:41736 
MUTAGENS/GENETIC EFFECTS 

Methy! methanesulfonate-induced dominant lethal mutations in 

male mice detected in vitro, 3:41587 
MUTANTS/GENETIC MAPPING 

Mutations in Escherichia coli altering an apurinic endonuclease, 
endonuclease II, and exonuclease III and their effect on in vivo 
sensitivity to methylmethanesulfonate, 3:41566 

MUTANTS/NUCLEASES 

Mutations in Escherichia coli altering an apurinic endonuclease, 
endonuclease II, and exonuclease III and their effect on in vivo 
sensitivity to methylmethanesulfonate, 3:41566 

MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
DOMINANT MUTATIONS 
LETHAL MUTATIONS 
MUTATIONS/PHOTOREACTIVATION 

Near-UV mutagenesis: photoreactivation of 365-nm-induced 

mutational lesions in Escherichia coli WP2s, 3:41644 
MUTATIONS/RADIOINDUCTION 

Induction of thioguanine- and ouabain-resistant mutants and 
single-strand breaks in the DNA of Chinese hamster ovary cells 
by *H-thymidine (X and uv radiation), 3:41646 

Pathways of DNA repair in yeast (UV radiation, Saccharomyces 
cerevisiae), 3:41649 (UR-3490-1333) 

MX DEVICES 
See MFTF DEVICES 
MYOCARDIAL INFARCTION/DIAGNOSIS 
Transaxial tomographic imaging of canine myocardium with ''C- 
itic acid, 3:41609 
MYOCARDIUM/BIOCHEMISTRY 
Protein metabolism in the work-overloaded myocardium, 3:41576 


NATURAL GAS/RESEARCH PROGRAMS 


MYOCARDIUM/TOMOGRAPHY 
Transaxial tomographic imaging of canine myocardium with ™C- 
palmitic acid, 3:41609 
MYXEDEMA 
See HYPOTHYROIDISM 


NAPHTHALENE 

Effect of petroleum hydrocarbons on reproduction of an estuarine 

planktonic copepod in laboratory cultures, 3:41725 
NAPHTHALENE/HYDROGENATION 
Gas generator research and development BI-GAS process. 79th 
monthly progress report, March 1978, 3:38742 (FE-1207-44) 
NASA 
(National Aeronautics and Space Administration.) 
NAS TURBINES 

Coupled dynamics analysis of wind energy systems, 3:39971 
(DOE/NASA/9767-77/1) 

Free vibrations of the ERDA-NASA 100 kW wind turbine, 
3:39970 (DOE/NASA/1028-77/7) 

Status report of 100 kW Experimental Wind Turbine Generator 
Project, 3:39969 (DOE/NASA/1004-77/8) 

Synchronization of the ERDA-NASA 100 kW wind turbine 
generator with large utility networks, 3:39978 (DOE/NASA/ 
1004-77/12) 

NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENERGY PLAN/ECONOMIC IMPACT 
Secretary of Energy looks at the National Energy Plan, 3:40665 
NATIONAL ENERGY PLAN/ENERGY SUPPLIES 
National energy plan: oil and gas supply, 3:40631 (DOE/PE-0003) 
NATIONAL ENERGY PLAN/EVALUATION 

Regional and Urban Studies Section (Oak Ridge National Lab.; 

activities and research summary), 3:40520 (ORNL-5364) 
NATIONAL ENERGY PLAN/IMPLEMENTATION 
Energy impact assistance: report to the President, 3:40515 (DOE/ 
IR-0009) 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION/NUMERICAL SOLUTION 
Combined free convection and radiation, 3:41321 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 

Federal Power Commission 1976 annual report, 3:40688 (NP- 
23010) 

NATURAL GAS/CHARGES 

Conference on coal production, use, and financing, 3:39009 
(CONF-770136-) 

National energy plan: oil and gas supply, 3:40631 (DOE/PE-0003) 

NATURAL GAS/COMPARATIVE EVALUATIONS 

Case study: proposal to convert Gulf Coast plant from gas/oil to 

coal, 3:39981 (CONF-770136-) 
NATURAL GAS/DEMAND FACTORS 

Modeling residential demand for natural gas as a function of the 

coldness of the month, 3:40644 
NATURAL GAS/DENSITY 
Thermodynamic properties of natural gas, petroleum gas and 
related mixture. Pt. 1. Mixed fluid densities, 3:39158 
NATURAL GAS/DESULFURIZATION 
Process for removing sulphur from a gas (Patent), 3:39146 
NATURAL GAS/ENERGY CONSERVATION 

Southern California Gas Company’s voluntary load reduction 
plan, 3:40774 (LBL-5236) 

NATURAL GAS/ENHANCED RECOVERY 

Environmental Development Plan (EDP). Enhanced gas 
recovery, FY 1977, 3:39152 (DOE/EDP-23) 

Quarterly technical progress report, January-March 1978, 3:39033 
(BERC/QPR-78/1) 

NATURAL GAS/INFORMATION SYSTEMS 

ESCOE information retrieval system. System description and 

operation, 3:38729 (FE-2468-26) 
NATURAL GAS/PRODUCTION 

National energy plan: oil and gas supply, 3:40631 (DOE/PE-0003) 

Status report on the gas potential from Devonian shales of the 
Appalachian Basin, 3:39140 (OTA-E-57) 

World natural gas, 1976, 3:39151 

NATURAL GAS/RESEARCH PROGRAMS 

Fossil Energy Research and Development Program of the U.S. 

Department of Energy, FY 1979, 3:38728 (DOE/ET-0013(78)) 





NATURAL GAS/RESERVES 


NATURAL GAS/RESERVES 
Non-producing gas reserves in the Gulf of Mexico as reported in 
Federal Power Commission Form 15. Preliminary investigation, 3:39139 
(NP-23073) 
Brazil: energy options and current outlook, 3:40642 
NATURAL GAS/THERMODYNAMIC PROPERTIES 

Thermodynamic properties of natural gas, petroleum gas and 

related mixture. Pt. 1. Mixed fluid densities, 3:39158 
NATURAL GAS/UNDERGROUND STORAGE 

Failure of Indiana limestone under a tension-tension-compression 
stress state, 3:39159 

Rock mechanics research on rock caverns for energy storage, 
3:39160 

NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 

Status report on the gas potential from Devonian shales of the 
Appalachian Basin, 3:39140 (OTA-E-57) 

NATURAL GAS DEPOSITS/ELECTRICAL SURVEYS 

Study of the possibility of using dielectric surveying to investigate 
low-ohm profiles, 3:39050 

NATURAL GAS DEPOSITS/EVALUATION 

Structure and oil-gas potential in the subground continental 

margins (exemplified by West Africa and Eastern Asia), 3:39036 
NATURAL GAS DEPOSITS/EXPLOITATION 

Offshore: nations needing our help to exploit oil and gas (British 

offshore supply industry), 3:40670 
NATURAL GAS DEPOSITS/EXPLORATION 

Appraising carbonate collectors of the eastern Turkmen Republic 
from data of three-electrode, lateral surveying, and neutron 
gamma surveying, 3:39145 

Eastern Gas Shales Project. Quarterly report, July 1-September 
30, 1977, 3:39141 (MERG/CR-78/ 1) 

Effect of automatic amplification regulators (AAR) for 
reproducing seismic oscillations on the amplitude spectra of 
seismic recordings, 3:39045 

Oil, gas field discovered in San-Shui, Kwangtung, 3:39038 

Prospecting and exploration of gas deposits by means of inorganic 
volatile elements and isotopes, 3:39142 

NATURAL GAS DEPOSITS/GEOPHYSICAL SURVEYS 

Forecasting the development of geophysical studies for gas and oil 
up to the year 2000 (according to expert estimates), 3:39044 

Technical-economic indices of geophysical studies in oil and gas 
wells, 3:39102 

NATURAL GAS DEPOSITS/NATURAL RADIOACTIVITY 

Prospecting and exploration of gas deposits by means of inorganic 

volatile elements and isotopes, 3:39142 
NATURAL GAS DEPOSITS/PROSPECTING 

Prospecting and exploration of gas deposits by means of inorganic 

volatile elements and isotopes, 3:39142 
NATURAL GAS DEPOSITS/RESERVOIR ENGINEERING 
Quarterly technical progress report, January-March 1978, 3:39033 
(BERC/QPR-78/1) 
NATURAL GAS DEPOSITS/SEISMIC SURVEYS 
—— vt —o times of reflected waves at an oil-gas 
it 5 
NA GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS/REMOTE 

CONTROL 

Experiences with remote control in the gas fields Inzenham and 
Breitbrunn, 3:39149 

NATURAL GAS FIELDS/GEOLOGY 

Sedimentation and gas production of the Upper Devonian Benson 

sand in north-central West Virginia: a model for 


NATURAL GAS FIELDS/REMOTE CONTR 
Experiences with remote control in the gas fields Inzenham and 
Breitbrunn, 3:39149 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY/ENERGY SOURCE 
DEVELOPMENT 


exogeosynclinal mid-fan turbidites off a delta complex, 3:39144 
INTROL 


Analysis of Federal incentives used to stimulate energy 
production: an executive summary, 3:40640 (PNL-2410) 
NATURAL GAS INDUSTRY/OFFSHORE OPERATIONS 
Development of the oil and gas resources of the United Kingdom, 
1978 (Monograph), 3:40672 
NATURAL GAS / ACIDIZATION 
Methods for treating subterranean formations (Patent), 3:39072 
NATURAL GAS WELLS/ENVIRONMENTAL EFFECTS 
Land subsidence as a result of gas extraction in Groningen, The 
Netherlands, 3:39154 
NATURAL GAS WELLS/ENVIRONMENTAL IMPACTS 
Faulting and land subsidence from ground-water and hydrocarbon 
production, Houston-Galveston, Texas, 3:41513 
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NATURAL GAS WELLS/GASEOUS WASTES 
Neutralization of gases (Patent), 3:39104 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 
Full bore fracture treating assembly (Patent), 3:39054 
NATURAL GAS WELLS/WATERFLOODING 
MER (maximum efficient rate) using a gas reservoir model with 
waterflooding, 3:39155 (LA-6989-MS) 
NATURAL GAS WELLS/WELL COMPLETION 
Regan: the pioneering spirit (Diverless subsea completions), 
3:39147 
NAVIGATIONAL INSTRUMENTS/DESIGN 
Continuous Kalman updating of an inertial navigation system 
using terrain measurements, 3:41415 (SAND-78-0421C) 
NAVIGATIONAL INSTRUMENTS/PERFO) CE 
TESTING 
Continuous Kalman updating of an inertial navigation system 
using terrain measurements, 3:41415 (SAND-78-0421C) 
NEAR ULTRAVIOLET RADIATION 
(Wavelength range 4000-2000 A.) 
NEAR ULTRAVIOLET RADIATION/BIOLOGICAL EFFECTS 
Synergistic killing of Escherichia coli by near-UV radiation and 
hydrogen peroxide: distinction between recA-repairable and 
recA-nonrepairable damage, 3:41643 
NEODYMIUM 141/ENERGY LEVELS 
Nuclear data sheets for A= 141, 3:41889 
NEODYMIUM BROMIDES/CRYSTAL STRUCTURE 
Preparation, phase equilibria, and crystal chemistry of La, Pr, and 
Nd hydroxide bromides and hydroxide iodides, 3:41212 
DYMIUM HYDROXIDES/CRYSTAL STRUCTURE 
Preparation, phase equilibria, and crystal chemistry of La, Pr, and 
Nd hydroxide bromides and hydroxide iodides, 3:41212 
NEODYMIUM LASERS/AMPLIFIERS 
Status report on cleaning and maintaining laser disk amplifiers, 
3:42050 (UCRL-52412) 
NEODYMIUM LASERS/MAINTENANCE 
Status report on cleaning and maintaining laser disk amplifiers, 
3:42050 (UCRL-52412) 
NEODYMIUM LASERS/OPTICAL SYSTEMS 
Solid state program, 3:42049 (UCRL-50021-76) 
NEODYMIUM LASERS/PERFORMANCE 
Argus laser system: performance summary, 3:41300 
NEODYMIUM LASERS/PULSE SHAPERS 
Solid state program, 3:42049 (UCRL-50021-76) 
NEODYMIUM LASERS/RESEARCH PROGRAMS 
Solid state program, 3:42049 (UCRL-50021-76) 
Status of high-power lasers at the "Centre d'Etudes de Limeil”, 
3:41305 
NEODYMIUM NITRATES/PHASE STUDIES 
Liquid-vapor equilibrium in the nitric acid-water-praseodymium 
nitrate-neodymium nitrate system, 3:41215 (UCRL-Trans-11294) 
NEOMYCIN 
See ANTIBIOTICS 
NEON/ION-ATOM COLLISIONS 
Electron transfer in collisions of doubly charged atomic ions with 
rare-gas atoms for primary-ion energies below 100 eV, 3:41809 
NEON 20/E2-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
NEON 21/E2-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
NEON 22/E2-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
NEON IONS/ELECTRON-ION COLLISIONS 
Ionization of positive nitrogen, oxygen, neon and argon ions by 
electron impact (Cross sections), 3:41810 (ORNL-tr-4616) 
NEON IONS/ION-ATOM COLLISIONS 
Electron transfer in collisions of doubly charged atomic ions with 
rare-gas atoms for primary-ion energies below 100 eV, 3:41809 
NEOPLASMS 
See also CARCINOMAS 
LEUKEMIA 
LYMPHOMAS 
NEOPLASMS/BIOLOGICAL INDICATORS 
ee and analysis of arylsulfatase isoenzymes in the body 
uids of man, 3:41200 (CONF-780326-2) 
NEOPLASMS/CHEMOTHERAPY 
Liposome-encapsulated actinomycin for cancer chemotherapy 
(Patent), 3:41602 
Malignant histiocytosis: complete remission with combination 
chemotherapy, 3:41607 
NEOPLASMS/DIAGNOSIS 
Irradiation-related thyroid cancer (continued), 3:41645 
NEOPLASMS/ELECTRICAL PROPERTIES 
Method for localizing heating in tumor tissue (Patent), 3:41599 
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NEOPLASMS/IMMUNOTHERAPY 

Therapeutic relationships between DNA synthesis and repair, 
membrane differentiation, and organ-specific immunotherapy in 
neuroblastoma (X radiation), 3:41647 

NEOPLASMS/PATHOLOGICAL CHANGES 

Statistical evaluation of lung, bone, and liver tumors in rats 
exposed to aerosols of 7°*PuOz2, 7°*PuO2, and ***CmOn, 3:41688 
(PNL-2500(Pt.1)) 

NEOPLASMS/RADIOINDUCTION 

Bone and lung tumor response following inhalation of transuranic 
nitrates, 3:41687 (PNL-2500(Pt.1)) 

Carcinogenic and antitumor effects of aminotriazole on 
acatalasemic and normal catalase mice, 3:41661 

CSU-FDA collaborative Radiological Health Laboratory annual 
report 1976, 3:41659 (PB-273560) 

Effects of repeated exposures to 7°*PuQz, 3:41685 (PNL- 
2500(Pt.1)) 

Influence of dose, dose rate, and radiation quality on radiation 
carcinogenesis and life shortening in RFM and BALB/C mice 
(Gamma radiation, fission neutrons), 3:41657 (CONF-780306-3) 

Long-term effects of inhaled urany] nitrate in rats, 3:41677 (PNL- 
2500(Pt. 1)) 

Long-term effects of perinatally administered plutonium-239, 
3:41678 (PNL-2500(Pt.1)) 

Radiation-induced malignancies in beagles: status of virus studies 
(*Pu and *°°Pu), 3:41679 (PNL-2500(Pt.1)) 

Statistical evaluation of lung, bone, and liver tumors in rats 
exposed to aerosols of 7°*PuOz, 7°*PuOe, and ***CmOn, 3:41688 
(PNL-2500(Pt.1)) 

Theory of the induction of bone cancer by radiation. II. A possible 
low-lying linear component in the induction of (bone) cancer by 
alpha radiation, 3:41670 (ANL-77-65(Pt.2)) 

NEOPLASMS/RADIOTHERAPY 

Hardware control system using modular software under RSX-11D 
(For beam line at LAMPF Biomedical Facility), 3:41395 (LA- 
UR-78-1196) 

NEOPLASMS/TEMPERATURE MEASUREMENT 

Method for localizing heating in tumor tissue (Patent), 3:41599 
NEOPLASMS/THERAPY 

Irradiation-related thyroid cancer (continued), 3:41645 
NEPTUNIUM/DIFFUSION 

Studies of nuclear-waste migration in geologic media. Annual 
report, November 1976-October 1977, 3:39329 (ANL-78-8) 

NEPTUNIUM/RADIOACTIVE WASTE PROCESSING 

Study of the separation and recovery of select radioisotopes from 
commercial nuclear fuel wastes. Final report, 3:39321 (XN-FR- 
ER-2(Rev.1)) 

NETHERLANDS/GROUND SUBSIDENCE 

Land subsidence as a result of gas extraction in Groningen, The 

Netherlands, 3:39154 
NETHERLANDS/HEAT FLOW 

Early subsurface temperature measurements in the Netherlands, 

3:39939 (NP-23004) 
NETHERLANDS/NATURAL GAS DEPOSITS 

Land subsidence as a result of gas extraction in Groningen, The 

Netherlands, 3:39154 
NETWORKS (COMPUTER) 

See COMPUTER NETWORKS 
NEUROSPORA/BIOCHEMICAL REACTION KINETICS 

Arom enzyme conjugate of neurospora: multiple proteases and 
subunit artifacts, 3:41551 (CONF-780433-1) 

NEUROSPORA/METABOLISM 

Morphological changes and exocellular protease biosynthesis in 

Neurospora crassa, 3:41592 (PNL-2500(Pt.1)) 
NEUTRAL BEAM SOURCES 

See also ION SOURCES 
NEUTRAL BEAM SOURCES/CRYOPUMPS 

Cryopump behavior in the presence of beam or nuclear radiation, 
3:42074 (LBL-7257) 

NEUTRINO REACTIONS/CHARGED-CURRENT 

INTERACTIONS 

Results of the CERN-Dortmund-Heidelberg-Saclay neutrino 
counter experiment (0 to 200 GeV, angles, cross sections, scatter 
plots, neutral and charged current ratios), 3:41827 (SLAC-204) 

NEUTRINO REACTIONS/FINAL-STATE INTERACTIONS 

Multimuon production by high energy neutrinos (Unknown 
mechanism), 3:41825 (SLAC-204) 

Results of the CERN-Dortmund-Heidelberg-Saclay neutrino 
counter experiment (0 to 200 GeV, angles, cross sections, scatter 
plots, neutral and charged current ratios), 3:41827 (SLAC-204) 

NEUTRINO REACTIONS/MULTIPLE PRODUCTION 

Multimuon production by high energy neutrinos (Unknown 

mechanism), 3:41825 (SLAC-204) 


NEUTRON SOURCE FACILITIES/DESIGN 


NEUTRINO REACTIONS/NEUTRAL-CURRENT 

INTERACTIONS 

Results of the CERN-Dortmund-Heidelberg-Saclay neutrino 

counter experiment (0 to 200 GeV, angles, cross sections, scatter 
plots, neutral and charged current ratios), 3:41827 (SLAC-204) 
NEUTRINO REACTIONS/REVIEWS 
Neutrino production of new particles in bubble chambers, 3:41826 
(SLAC-204) 
NEUTRINO-NUCLEON INTERACTIONS 
Cosmological implications of massive, unstable neutrinos (new and 
improved) (Bounds), 3:41847 (ORO-3992-318) 
NEUTRINOS/LIFETIME 
Cosmological implications of massive, unstable neutrinos (new and 
improved) (Bounds), 3:41847 (ORO-3992-318) 
NEUTRINOS/MASS 
Cosmological implications of massive, unstable neutrinos (new and 
improved) (Bounds), 3:41847 (ORO-3992-318) 
NEUTRINOS/STABILITY 
Cosmological implications of massive, unstable neutrinos (new and 
improved) (Bounds), 3:41847 (ORO-3992-318) 
NEUTRON ABSORBERS 
Influence of cylindrical absorbing channels on a tilted neutron flux 
distribution, 3:40287 
NEUTRON ABSORBERS/NEUTRON FLUX 
Influence of cylindrical absorbing channels on a tilted neutron flux 
distribution, 3:40286 
NEUTRON DETECTION/ACTIVATION DETECTORS 
Reactor neutron detection using activation and fission fragment 
track detectors, 3:40302 
NEUTRON DETECTORS 
See also ACTIVATION DETECTORS 
NEUTRON DETECTORS/CALIBRATION 
Telemetry test methods. Final report, 3:41399 (BDX-613- 
1811(Rev.)) 
NEUTRON DOSIMETRY/CALORIMETRIC DOSEMETERS 
Biological and clinical dosimetry. Progress report, 1 October 
1976-30 September 1977, 3:41922 (COO-3522-21) 
NEUTRON DOSIMETRY/RITAD DOSEMETERS 
Dielectric relaxation in rare-earth doped calcium fluoride crystals. 
Final report 1976-1977, 3:41405 (AD-A-045376) 
NEUTRON DOSIMETRY/TISSUE-EQUIVALENT 
DETECTORS 
Biological and clinical dosimetry. Progress report, 1 October 
1976-30 September 1977, 3:41922 (COO-3522-21) 
NEUTRON FLUX/INTERACTIONS 
Principles and techniques of radiation hardening. Volume I. 
Interaction of radiation with matter and material effects, 3:41409 
NEUTRON FLUX TILTING/SPATIAL DISTRIBUTION 
Influence of cylindrical absorbing channels on a tilted neutron flux 
distribution, 3:40287 
NEUTRON REACTIONS 
Evaluation of the *7>Lu(n,2n)'"*Lu, '>Lu(n,2n/sup 174m/Lu, and 
175T_u(n,3n)'”* Lu cross sections from threshold to 20 MeV (Q 
valves, thesholds), 3:41896 (LA-7236-MS) 
Studies of (n, charged particle) reactions with 15 MeV neutrons 
(Cross sections), 3:41878 (UCID-17732) 
NEUTRON REACTIONS/CAPTURE 
Resonant neutron capture in **Sc below 100 keV, 3:41880 
Resonant neutron capture in '*®La, 3:41893 
NEUTRON REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Multilevel shape analysis of resonance data from ‘Ce + n, 
3:41892 (UCID-17732) 
NEUTRON REACTIONS/FISSION 

anti v for **?Am/sup m/, 3:41909 (UCID-17732) 

Fission cross section of *°Pu relative to 7*5U from 0.1 to 10 MeV, 
3:41906 (ANL/NDM-39) 
NEUTRON REACTIONS/INELASTIC SCATTERING 

Neutron inelastic scattering studies for lead-204 (Thres- 
hold energy to 10 MeV, transitions, cross sections, 
angular destributions), 3:41904 (ANL/NDM-37) 

NEUTRON REACTIONS/THERMAL FISSION 

Fission-product energy release for times following 
thermal-neutron fission of 239 Pu between 2 and 1400 
seconds, 3:41907 (ORNL/NUREG-34) 

Fission product beta and gamma energy release quarterly 
progress report for October-December 1977 (Thermal 
fission of 239 Pu), 3:41908 (ORNL/NUREG/TM-191) 

NEUTRON REACTIONS/TOTAL CROSS SECTIONS 

Measurement of the total neutron cross section of 241 Am 

(0.5 to 25 MeV), 3:41905 (UCID-17732) 
NEUTRON SOURCE FACILITIES 

RTNS: tools for studying neutron damage (Rotatin 
Target Neutron Sources (RTNS)), 3:41389 (UCRL- 
52000-78-3) 

NEUTRON SOURCE FACILITIES/DESIGN 

Intense Neutron Source Facility. Progress report, 

October 1-December 31, 1977, 3:41387 (LA-7156-PR) 





NEUTRON SOURCES 


NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/CALIBRATION 

Telemetry test methods. Final report, 3:41399 (BDX-613- 
1811(Rev.)) 

NEUTRON SOURCES/SPECIFICATIONS 

Final environmental impact statement: Fusion Materials 
Irradiation Testing Facility, Hanford Reservation Richland, 
Washington, 3:42073 (DOE/EIS-0017) 

NEUTRON TRANSPORT/COMPUTER CODES 
Production of multi-group data at Livermore (Description of 
CLYDE code, for CDC-7600), 3:41917 (UCRL-80699) 
NEUTRON TRANSPORT THEORY 
See also MULTIGROUP THEORY 
NEUTRON TRANSPORT THEORY/MATHEMATICAL 
MODELS 
User oriented numerical analysis, 3:41920 (KAPL-P-4058) 
NEUTRON-NEUTRON LOGGING/DATA ACQUISITION 

Analysis of pulsed neutron uranium logging signals to minimize 
effects of trace neutron absorbers in the rock formation, 3:39249 
(SAND-78-0328) 

NEUTRON-NEUTRON LOGGING/DATA ANALYSIS 

Analysis of pulsed neutron uranium logging signals to minimize 
effects of trace neutron absorbers in the rock formation, 3:39249 
(SAND-78-0328) 

NEUTRONS 
See also FAST NEUTRONS 
FISSION NEUTRONS 
THERMAL NEUTRONS 
NEUTRONS/ABSORPTION 

Cross section probability tables in multi-group transport 
calculations, 3:41916 (UCRL-80655) 

Production of multi-group data at Livermore (Description of 
CLYDE code, for CDC-7600), 3:41917 (UCRL-80699) 

NEVADA/URANIUM DEPOSITS 

Hydrogeochemical and stream-sediment reconnaissance survey of 
the National Uranium Resource Evaluation (NURE) Program: 
western United States. Quarterly progress report, October- 
December 1977, 3:39251 (UCID-16911-77-4) 

NEVADA TEST SITE/CATTLE 

Status report of an experimental dairy herd maintained on the 
Nevada Test Site, 1 January 1976 through 31 December 1976, 
3:41694 (EMSL-LV-0539-11) 

NEVADA TEST SITE/FALLOUT 

Fruit and vegetable radioactivity survey, Nevada Test Site 

environs, 3:41502 (EMSL-LV-0539-13) 
NEVADA TEST SITE/PLANTS 

Biological/environmental relationships in desert ecosystems of the 
Nevada Test Site. Progress report for period May 1, 1977-June 
30, 1978, 3:41493 (COO-2307-14) 

NEVADA TEST SITE/RADIATION MONITORING 

Environmental surveillance report for the Nevada Test Site, July 
1970-June 1976, 3:41484 (NVO-410-39) 

NEVADA TEST SITE/TERRESTRIAL ECOSYSTEMS 

Animal investigation program 1975 annual report: Nevada Test 
Site and vicinity (Radioactivity of tissues collected from cattle 
and wild animals), 3:41507 (EMSL-LV-0539-14) 

NEW JERSEY/ENERGY FACILITIES 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear powerplants off 
the coast of New Jersey and Delaware. Volume I. Working 
papers | thru 3, 3:40521 (PB-274033) 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear power plants off 
the coast of New Jersey and Delaware. Volume II. Parts 1 and 
2. Working papers 4 thru 10, 3:40522 (PB-274034) 

NEW MEXICO/COAL DEPOSITS 

Coal mineral right ownership: San Juan river region, New 

Mexico-Colorado (Map), 3:38837 
NEW MEXICO/GEOTHERMAL WELLS 

Geothermal well completions: an overview of existing methods in 

four types of developments, 3:39918 (SAND-78-7010) 
NEW MEXICO/URANIUM DEPOSITS 

Geochemical genesis of uranium in the southern San Juan Basin, 
3:39208 (GJBX-12(78)) 

NEW SOUTH WALES/UNDERGROUND MINING 

Characteristics of subsidence due to underground coal mining at 
Newcastle, New South Wales, 3:38832 

NEW YORK 
See also NEW YORK CITY 
NEW YORK/EARTHQUAKES 

Seismic investigation of the Nuclear Fuel Services, Inc., 
Reprocessing Plant at West Valley, New York, 3:39354 (LA- 
7087-MS) 

NEW YORK/ENERGY CONSERVATION 

We can solve the energy crisis: the transfer of energy conservation 

technology, 3:40605 (LBL-5236) 
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NEW YORK/POWER GENERATION 
Electric energy production costs and consumer prices in New 
York State (1968-1974), 3:40700 (BNL-23008) 
NEW YORK CITY/ELECTRIC POWER 
Examination of the integrated effects of adopting various energy 
conservation and load leveling policies for the metropolitan area 
of New York City. Final report (Consolidated Edison), 3:40681 
(HCP/B60540-01) 
NEW ZEALAND/HYDROELECTRIC POWER 
Hydro energy and irrigation: Rakaia River concept study. Report 
No. 6, 3:39419 (NP-21766/1) 
Hydro energy and irrigation: Rakaia River concept study. Report 
No. 6, 3:39420 (NP-21766/2) 
NEW ZEALAND/HYDROELECTRIC POWER PLANTS 
Hydro energy and irrigation: Rakaia River concept study. Volume 
I and II. Report No. 6, 3:39421 (NP-23164) 
NEW ZEALAND/HYDROLOGY 
Hydro energy and irrigation: Rakaia River concept study. Volume 
I and II. Report No. 6, 3:39421 (NP-23164) 
NEW ZEALAND/IRRIGATION 
Hydro energy and irrigation: Rakaia River concept study. Report 
No. 6, 3:39419 (NP-21766/1) 
Hydro energy and irrigation: Rakaia River concept study. Report 
No. 6, 3:39420 (NP-21766/2) 
NEW ZEALAND/POWER GENERATION 
Electricity generation planning model for New Zealand, 3:40692 
Environmental perspective on electric-power development, 
3:40070 
NEWFOUNDLAND/URANIUM DEPOSITS 
Evaluation of modern uranium prospecting techniques, 3:39231 
(AECL-5713) 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NICKEL/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
NICKEL/CATALYTIC EFFECTS 
Chemical characterization, handling, and refining of solvent 
refined coal to liquid fuels. Final report, 3:38770 (FE-2003-27) 
NICKEL/DESORPTION 
Desorption of metals from suspended material in the Rhine 
estuary, 3:41529 
NICKEL/INTESTINAL ABSORPTION 
Effects of iron deficiency on absorption of nickel (* Ni tracer), 
3:41597 (PNL-2500(Pt.1)) 
NICKEL/MATERIALS RECOVERY 
Recovery of nickel and copper from amminiacal solution by use of 
the experimental chelating ion-exchange resin zerolit S-1208, 
3:40909 
NICKEL/NEUTRON REACTIONS 
Studies of (n, charged particle) reactions with 15 MeV neutrons 
(Cross sections), 3:41878 (UCID-17732) 
NICKEL/PHYSICAL RADIATION EFFECTS 
Defect structure and post irradiation annealing of neutron- 
irradiating nickel alloys, 3:41123 
Effect of self-ion injection in simulation studies of void swelling, 
3:41119 
NICKEL/SINTERING 
Influence of dispersed refractory oxides in retarding catalyst 
sintering. Interim report, 3:40753 (EPRI-EM-624) 
Sintering of nickel and nickel base binary alloys, 3:41045 
NICKEL/SUPPLY AND DEMAND 
Competition in the nonferrous metal markets, 3:40559 
NICKEL/THERMODYNAMIC PROPERTIES 
Theromdynamics of carbon in nickel-based multicomponent solid 
solutions, 3:41087 (ORNL/TM-6282) 
NICKEL 54/ENERGY LEVELS 
Nuclear data sheets for A= 54, 3:41877 
NICKEL 58 TARGET/NEUTRON REACTIONS 
Studies of (n, charged particle) reactions with 15 MeV neutrons 
(Cross sections), 3:41878 (UCID-17732) 
NICKEL 60 TARGET/NEUTRON REACTIONS 
Studies of (n, charged particle) reactions with 15 MeV neutrons 
(Cross sections), 3:41878 (UCID-17732) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/ATOMIZATION 
Atomization of metal powders using the vibrating electrode 
method, 3:41047 
NICKEL ALLOYS/CORROSION RESISTANCE 
Evaluation of high chromium overlays to protect less alloyed 
substrates from corrosion in a coal gasification atmosphere. 
Quarterly report, August 15, 1977-November 30, 1977, 3:38754 
(TID-28072) 
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NICKEL ALLOYS/HARDENING 
Properties of high strength Ni-Mo-P P/M steels, 3:41077 
NICKEL ALLOYS/MAGNETIC PROPERTIES 
Magnetism in transition-group alloys and rare-earth compounds. 
Final technical report 1 Apr 74-30 Jun 76 (Pr-Ag, DySb, Ni-Rh, 
Pd-Ni, Fe-Cr, Cu-Mr), 3:41084 (AD-A-046632) 
NICKEL ALLOYS/MECHANICAL PROPERTIES 
Properties of high strength Ni-Mo-P P/M steels, 3:41077 
NICKEL ALLOYS/OXIDATION 
Oxidation of zirconium alloys, 3:41111 
NICKEL ALLOYS/THERMODYNAMIC PROPERTIES 
Theromdynamics of carbon in nickel-based multicomponent solid 
solutions, 3:41087 (ORNL/TM-6282) 
NICKEL BASE ALLOYS 
See also ASTROLOY 
NICKEL BASE ALLOYS/HARDENING 
Hardfacing and welding rods by P/M, 3:41135 
NICKEL BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Defect structure and post irradiation annealing of neutron- 
irradiating nickel alloys, 3:41123 
NisSi surface-film formation caused by radiation-induced 
segregation, 3:41122 
NICKEL BASE ALLOYS/PRECIPITATION HARDENING 
Precipitate coarsening, redistribution and renucleation during 
irradiation of Ni-6.35 wt.% Al, 3:41121 
NICKEL BASE ALLOYS/RADIATION HARDENING 
Precipitate coarsening, redistribution and renucleation during 
irradiation of Ni-6.35 wt.% Al, 3:41121 
NICKEL BASE ALLOYS/SINTERING 
Sintering of nickel and nickel base binary alloys, 3:41045 
NICKEL BORIDES/CATALYTIC EFFECTS 
Heterogeneous hydrogenation of unsaturated compounds with 
catalyst P-2-Ni with turnover numbers up to 90,000, 3:38736 
NICKEL COMPOUNDS/CHEMICAL REACTION YIELD 
Formation of iron carbonyl between a 1/2% Mo steel and high- 
pressure gases containing carbon monoxide, 3:41209 (ORNL- 
5410) 
NICKEL STEELS 
(Steels containing only nickel as alloying element.) 
NICKEL STEELS/ARC WELDING 
Underclad cracking in nuclear vessel steels. II. Detection and 
control of underclad cracking (Steel-22NIMoCr37), 3:41069 
NICKEL STEELS/CRACKS 
Underclad cracking in nuclear vessel steels. II. Detection and 
control of underclad cracking (Steel-22NIMoCr37), 3:41069 
NICKEL STEELS/CRYSTAL-PHASE TRANSFORMATIONS 
Stress-assisted and strain-induced martensite morphologies in an 
Fe-21Ni-0.6C alloy, 3:41060 
NICKEL STEELS/MORPHOLOGY 
Stress-assisted and strain-induced martensite morphologies in an 
Fe-21Ni-0.6C alloy, 3:41060 
NICKEL STEELS/ULTRASONIC TESTING 
Underclad cracking in nuclear vessel steels. II. Detection and 
control of underclad cracking (Steel-22NIMoCr37), 3:41069 
NICKEL-CHROMIUM STEELS 
(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 
NICKEL-CHROMIUM STEELS/CRACKS 
Behavior of alloy 800 in sodium contaminated by soda, 3:40229 
NICKEL-CHROMIUM STEELS/STRESS CORROSION 
Behavior of alloy 800 in sodium contaminated by soda, 3:40229 
NICOTIANA/INFECTIOUS DISEASES 
Effect of tobacco mosaic virus infection on host and virus-specific 
protein synthesis in protoplasts, 3:41634 
NIMONIC PE16/PHYSICAL RADIATION EFFECTS 
ey creep due to point defect absorption at dislocations, 
41118 
NIOBIUM/EFFECTIVE MASS 
De Haas-van Alphen study of niobium: Fermi surface, cyclotron 
effective masses, and magnetic breakdown effects, 3:41098 
NIOBIUM/ENTHALPY 
Enthalpy and heat capacity of niobium and vanadium in the region 
from 298.15°K to the melting point, 3:41102 
NIOBIUM/FERMI LEVEL 
De Haas-van Alphen study of niobium: Fermi surface, cyclotron 
effective masses, and magnetic breakdown effects, 3:41098 
NIOBIUM/NEUTRON REACTIONS 
DT 71) neutron irradiation of LLL niobium, 3:42075 (UCID- 
17761 
NIOBIUM/PERMEABILITY 
Laminar mass transfer coefficients in a hydrogen window for a D- 
T fusion reactor, 3:39368 
NIOBIUM/SPECIFIC HEAT 
Enthalpy and heat capacity of niobium and vanadium in the region 
from 298.15°K to the melting point, 3:41102 
NIOBIUM 92/GROUND STATES 
Half-life of /sup 92g/Nb, 3:41886 (UCID-17732) 
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NIOBIUM ALLOYS 
See also INCONEL 600 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/FRACTURE PROPERTIES 

Cleavage behavior as a function of composition for single crystals 

of the Mo-Nb system, 3:41063 (COO-3476-15) 
NIOBIUM BASE ALLOYS/PHYSICAL PROPERTIES 

LASL NbsGe conductor development. Ninth quarterly progress 

report, October 1-December 31, 1977 , 3:40111 (LA-7204-PR) 
NIOBIUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 

Superconductivity in irradiated A-15 compounds at low fluences. 

II. Alpha-particle-irradiated NbsSn and Nb3sGe, 3:41100 
NIOBIUM BASE ALLOYS/SUPERCONDUCTIVITY 

Superconductivity in irradiated A-15 compounds at low fluences. 

II. Alpha-particle-irradiated NbsSn and NbsGe, 3:41100 
NITRATES/SPECTROPHOTOMETRY 

Simultaneous analysis of uranium and nitrate, 3:39297 (ORNL/ 
TM-6292) 

NITRIC ACID/DEHYDRATION 

Liquid-vapor equilibrium in the nitric acid-water-praseodymium 
nitrate-neodymium nitrate system, 3:41215 (UCRL-Trans-11294) 

NITRIC ACID/INHALATION 
Late effects of acid inhalation, 3:41728 (PNL-2500(Pt.1)) 
NITRIC ACID/PHASE STUDIES 
Liquid-vapor equilibrium in the nitric acid-water-praseodymium 
nitrate-neodymium nitrate system, 3:41215 (UCRL-Trans-11294) 
NITRIC ACID/PRODUCTION 
Nitrogen fixation and molecular magneto hydrodynamic 
eneration using a coal gasification gas stream (Patent), 3:40743 
NITRIC ACID/TOXICITY 
Late effects of acid inhalation, 3:41728 (PNL-2500(Pt.1)) 
NITRIC OXIDE/CHEMICAL REACTIONS 

Experimental study of chemically reacting turbulent free shear 

layers, 3:41231 (FE-2446-4) 
NITRIC OXIDE/MONITORING 

Safety principles for the development and use of gas metering 
devices in coal mines, 3:38947 

Use of electrochemical cells in environmental monitoring, 3:39019 

NITROGEN/ACTIVATION ANALYSIS 

Determination of low-Z elements in atmospheric aerosol particles 

by nuclear reactions, 3:41442 (LBL-6819) 
NITROGEN/ADSORPTION 

Characterization of porous catalysts and catalyst-support 
interactions, 3:38784 (ORNL/MIT-261) 

Identification of surface nitrogen complexes on graphite particle 
surfaces, 3:41445 (LBL-6819) 

NITROGEN/ADSORPTION ISOTHERMS 

Surface properties of coal, 3:38792 (ORNL/MIT-264) 

Surface properties and reactions of coal, 3:38793 (ORNL/MIT- 
266) 

NITROGEN/COMPARATIVE EVALUATIONS 

Control of a mine fire at Osterfeld Colliery by means of nitrogen, 

3:38943 
NITROGEN/DENSITY 

Thermodynamic properties of natural gas, petroleum gas and 

related mixture. Pt. 1. Mixed fluid densities, 3:39158 
NITROGEN/DESORPTION 

Characterization of porous catalysts and catalyst-support 

interactions, 3:38784 (ORNL/MIT-261) 
NITROGEN/ELECTRON-MOLECULE COLLISIONS 

Vibrational excitation of N2, CO, and He by electron impact 

(Cross sections at 72°), 3:41803 (AD-433190) 
NITROGEN/MASS SPECTROSCOPY 

Quality engineering and control semiannual progress report, May- 

October 1977, 3:41184 (RFP-2699) 
NITROGEN/PHASE STUDIES 

Stability of SiC, Sis Ns, Siz N2O and Sialon in coal gasification 

=a Second quarterly progress report, 3:38755 (TID- 
422 
NITROGEN/RECOVERY 

Recovery of hydrogen and nitrogen from ammonia plant purge 

gas (Patent; adiabatic pressure swing process), 3:39380 
NITROGEN/REMOVAL 

Catalytic hydrogenation of coal-derived liquids. Interim report for 
the period January 1978 through March, 1978, 3:38771 (FE- 
2034-10) 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Eighth quarterly report, March 21-June 20, 
1977, 3:38732 (FE-2028-9) 

NITROGEN/THERMODYNAMIC PROPERTIES 

Thermodynamic properties of natural gas, petroleum gas and 

related mixture. Pt. 1. Mixed fluid densities, 3:39158 
NITROGEN DIOXIDE/AIR POLLUTION CONTROL 

Method to remove NO: from a NO>2-containing exhaust gas 

(Patent), 3:41373 
NITROGEN DIOXIDE/MONITORING 
Use of electrochemical cells in environmental monitoring, 3:39019 
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NITROGEN DIOXIDE/PHOTOCHEMICAL REACTIONS 
eneous reactions of polynuclear aromatic hydrocarbons 
and soot extracts with NO:, 3:41448 (LBL-6819) 
NITROGEN DIOXIDE/SAMPLING 
Air quality and center city residential development. 
(Environmental pollutants and the urban economy), 3:41451 
(PB-273015) 
NITROGEN IONS/ELECTRON-ION COLLISIONS 
Ionization of positive nitrogen, oxygen, neon and argon ions by 
electron impact (Cross sections), 3:41810 (ORNL-tr-4616) 
NITROGEN IONS/ION-ATOM COLLISIONS 
Charge transfer between atomic hydrogen and N* and O* (0.4 to 
10 keV: cross sections), 3:41805 (AD-465166) 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 
Effect of burner design and operating mode factors on nitrogen 
oxide emissions when burning a mixture of anthracite fines and 
sludge, 3:40081 
Reduction of nitrogen oxides in exhaust gases of gas and oil-fired 
boilers at high-capacity power plants, 3:40082 
NITROGE® OXIDES/AIR POLLUTION CONTROL 
Abatement of high concentrations of acid gas emissions (Patent), 
3:41379 
Method for removing nitrogen oxides using ferricion-EDTA 
complex solutions (Patent), 3:40080 
Method for removing nitrogen oxides from flue gas by absorption, 
3:40078 
Method to remove nitrogen oxide from waste gases, 3:41319 
Method to separate nitrogen oxides and to simultaneously separate 
——— oxides and sulphur oxides from waste gases (Patent), 
41374 
Process for removing nitric oxides from processing exhaust gases 
(Patent), 3:40903 
Process for removing nitrogen oxides and sulfur dioxide from 
effluent gases (Patent), 3:41372 
NITROGEN OXIDES/CHEMICAL REACTION YIELD 
— and formation of toxic gases in large-scale blasting, 
38956 
NITROGEN OXIDES/ENVIRONMENTAL TRANSPORT 
Environmental monitoring report on the status of ground water 
beneath the Hanford Site, January-December 1977, 3:41535 
(PNL-2624) 
NITROGEN OXIDES/TOXICITY 
— and formation of toxic gases in large-scale blasting, 
:38 
NITROSO COMPOUNDS/BIOLOGICAL EFFECTS 
Induction of mitosis in the differentiating Purkinje cells of the 
cerebellum, 3:41663 
NITROSO COMPOUNDS/CHROMATOGRAPHY 
Quality engineering and control semiannual progress report, May- 
October 1977, 3:41184 (RFP-2699) 
NITROUS OXIDE/BIOCONVERSION 
Potential of soil as a sink for atmospheric nitrous oxide, 3:41476 
NITROUS OXIDE/CHEMICAL REACTION KINETICS 
Kinetics of hydrogen-oxygen and hydrocarbon-oxygen reactions. 
Final report 1 Oct 72-31 Mar 77, 3:41230 (AD-A-046595) 
NITROUS OXIDE/ORIGIN 
Production of atmosperic nitrous oxide by combustion, 3:41477 
NITROUS OXIDE/UPTAKE 
Potential of soil as a sink for atmospheric nitrous oxide, 3:41476 
NON-EQUILIBRIUM PLASMA/ION WAVE INSTABILITY 
Stability of nonequilibrium plasma, 3:41976 
ORTH ATLANTIC REGION/ENERGY CONSUMPTION 
Conventional energy demand projection for New England, 
3:40635 (M-75-202) 
NORTH ATLANTIC REGION/INSOLATION 
Solar radiation data for simulation of solar systems in New 
England, 3:39455 
NORTH ATLANTIC REGION/SOLAR HEATING SYSTEMS 
a energy balanced solar dwellings for New England, 
:39744 
NORTH CAROLINA/LAND USE 
Mathematical model of forest succession and land use for the 
North Carolina Piedmont, 3:41495 
NORTH DAKOTA/COAL MINING 
Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Summary volume, 
3:40637 (NP-23074) 
NORTH DAKOTA/ENERGY DEMAND 
Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Summary volume, 
3:40637 (NP-23074) 
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NORTH DAKOTA/WATER RESOURCES 
Hydrologic characteristics of the Madison Limestone, the 
Minnelusa Formation, and equivalent rocks as determined by 
well-logging formation evaluation, Wyoming, Montana, South 
Dakota, and North Dakota, 3:41541 
NORTH SEA/LNG PLANTS 
Project of a floating natural gas liquefaction plant, 3:39150 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORTHWEST TERRITORIES/URANIUM DEPOSITS 
Evaluation of modern uranium prospecting techniques, 3:39231 
(AECL-5713) 
NOZZLES 
See also JET DRILLS 
NOZZLES/FRACTURE PROPERTIES 
Safety against bursting of the inlet nozzles of nuclear reactor 
pressure vessels under internal pressure (PWR;BWR), 3:40149 
NOZZLES/NONDESTRUCTIVE ANALYSIS 
Fracture mechanics examination of the integrity of the primary 
coolant inlet nozzle of a pressurized water reactor vessel 
following a postulated loss of coolant, 3:40150 
NOZZLES/PRESSURE VESSELS 
Safety against bursting of the inlet nozzles of nuclear reactor 
pressure vessels under internal pressure (PWR;BWR), 3:40149 
NOZZLES/STRESS ANALYSIS 
Safety against bursting of the inlet nozzles of nuclear reactor 
pressure vessels under internal pressure (PWR;BWR), 3:40149 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/BUILDINGS 
Project CAI-816: 105-N design criteria, basic reactor building 
requirements, 3:40377 (HW-57031) 
N-REACTOR/COMMUNICATIONS 
Technical criteria for N Plant emergency communications, 
3:40379 (UNI-319(Rev.2)) 
N-REACTOR/FUEL ASSEMBLIES 
Rod cluster fuel elements for water-cooled pressure tube reactors, 
3:40376 (HW-56910) 
N-REACTOR/PRIMARY COOLANT CIRCUITS 
Application of the power piping code and boiler and pressure 
vessel codes to N Reactor Plant, 3:40380 (UNI-719) 
N-REACTOR/RADIOACTIVE EFFLUENTS 
Radiological impacts of proposed liquid effluent reduction 
alternatives at N Reactor, 3:40344 (UNI-418) 
N-REACTOR/REACTOR COMPONENTS 
Shortening reactor process tubes. Design change P-3421, 3:40382 
(UNI-NUSAR-10) 
N-REACTOR/SPENT FUEL ELEMENTS 
Dose rates from exposed Mark IV fuel, 3:40381 (UNI-1043) 
N-REACTOR/THERMAL SHIELDS 
Specification for fabrication of thermal shield, insulation layer, and 
aluminum reflector components. Project CAI-816, 3:40378 
(HWS-6587) 
NUCLEAR DATA COLLECTIONS 
Characteristics of ENDF/B-V, 3:41867 (BNL-NCS-24133) 
Cooperative nuclear data and methods development. Eighth 
quarterly report, October-December 1977 (LMFBR), 3:40202 
(GEFR-14074-8) 
NUCLEAR EMULSIONS/PION MINUS REACTIONS 
Search for new short-lived particles in collisions between 60 
GeV/c 7 mesons and emulsion nuclei, 3:41837 
NUCLEAR ENERGY 
Future energy production systems. Heat and mass transfer 
processes. Volume I (Book containing 33 papers), 3:40652 
NUCLEAR ENERGY/DECISION MAKING 
Reflections on the energy wars, 3:40646 
NUCLEAR ENERGY/ENERGY SOURCE DEVELOPMENT 
Analysis of Federal incentives used to stimulate energy 
production: an executive summary, 3:40640 (PNL-2410) 
NUCLEAR ENERGY/ENVIRONMENTAL EFFECTS 
Energy, environment, and health: what can we learn from the 
nuclear experience, 3:40542 
NUCLEAR ENERGY/HEALTH HAZARDS 
Energy, environment, and health: what can we learn from the 
nuclear experience, 3:40542 
NUCLEAR ENERGY/SAFEGUARDS 
Nuclear safeguards: a congressional perspective, 3:40573 
NUCLEAR ENERGY/SOCIO-ECONOMIC FACTORS 
— | solar and conservation technologies upon labor demand, 
NUCLEAR ENERGY/TECHNOLOGY TRANSFER 
Brazil: energy options and current outlook, 3:40642 
NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 
Magnitude corrections for attenuation in the upper mantle, 
3:41429 (UCRL-52000-78-3) 
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NUCLEAR EXPLOSIONS/BLAST EFFECTS 
Principles and techniques of radiation hardening. Volume I. 
Interaction of radiation with matter and material effects, 3:41409 
NUCLEAR EXPLOSIONS/ELECTROMAGNETIC PULSES 
Principles and techniques of radiation hardening. Volume I. 
Interaction of radiation with matter and material effects, 3:41409 
Principles and techniques of radiation hardening. Volume 3. 
Electromagnetic pulse (EMP) and system generated EMP, 
3:41411 
ey EXPLOSIONS/INTERNAL ELECTROMAGNETIC 
Principles and techniques of radiation hardening. Volume 3. 
Electromagnetic pulse (EMP) and system generated EMP, 
3:41411 
NUCLEAR EXPLOSIONS/RADIATION EFFECTS 
Principles and techniques of radiation hardening. Volume I. 
Interaction of radiation with matter and material effects, 3:41409 
NUCLEAR EXPLOSIONS/RADIATION FLUX 
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Improving the cost-effectiveness of HEPA filters via 
dielectrophoretic prefilters, 3:40329 
In-situ and laboratory testing of HEPA filters in Italy, 3:40250 
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In-situ testing of HEPA filters by the DOP test method, 3:40311 
In-situ testing of high efficiency particulate filters in the CEGB 
south eastern region nuclear power stations, 3:40322 
Measurement in the laboratory and in the factory of the efficiency 
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STATEMENTS 
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facilities using HEPA filtration, 3:39324 
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environmental statement. Volume II, 3:39352 (EPA-520/4-76- 
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Pacific Northwest Laboratory annual report for 1977 to the DOE 
Assistant Secretary for Environment. Part 1. Biomedical 
sciences, 3:39016 (PNL-2500(Pt.1)) 
NUCLEAR FUELS/VAPOR CONDENSATION 
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NUCLEAR MATERIALS MANAGEMENT/DECISION 


NUCLEAR MATERIALS MANAGEMENT/DECISION 
MAKING 


Decision analysis for dynamic accounting of nuclear material, 
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Fast reactors and the fuel cycle, 3:40276 
NUCLEAR POWER/ENERGY SUPPLIES 
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NUCLEAR POWER PLANTS/LEGAL ASPECTS 
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Reliability of d-c power supplies, 3:40461 
NUCLEAR POWER PLANTS/PUBLIC RELATIONS 
Function and set up of public participation in the nuclear licensing 
rocedure, 3:40257 
NUCLEAR POWER PLANTS/RADIATION HAZARDS 
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NUCLEAR POWER PLANTS/RADIOACTIVE WASTE 
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NUCLEAR POWER PLANTS/STRESS ANALYSIS 
CYBERNET services overview, 3:42098 
NUCLEAR POWER PLANTS/TRADE 

Why Canada should stop selling its reactors to third world 

nations, 3:40277 
NUCLEAR POWER PLANTS/VRAIN REACTOR 

Environmental radiation surveillance conducted in the vicinity of 
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Thermal models of arcs and ridges: a source-span-sink model, 
3:41767 
OCEANIC CRUST/PETROLOGY 
In the North Atlantic: young and hot drilling, 3:39941 
OCEANS 
See SEAS 
ODOCOILEUS 
See DEER 


(Organization of Economic Co-operation and Development.) 
OECD/POWER GENERATION 

Economics of electricity generation in principal OECD countries, 

3:40682 (HCP/1I70181-01) 
OFF-GAS SYSTEMS/EXPLOSIONS 

Technical report on operating experience with boiling water 

reactor offgas systems, 3:40131 (NUREG-0442) 
OFF-GAS SYSTEMS/PERFORMANCE 

Technical report on operating experience with boiling water 
reactor offgas systems, 3:40131 (NUREG-0442) 

OFF-GAS SYSTEMS/RADIATION MONITORING 

8-scintillation monitor for krypton-85 at high pressures, 3:41404 

OFFICE BUILDINGS/SOGLAR HEATING SYSTEMS 

Case history study for design of an energy conserving, solar 

heated building, 3:39743 
OFF-PEAK ENERGY STORAGE/LEAD-ACID BATTERIES 

Economic assessment of the utilization of lead-acid batteries in 

electric utility systems. Final report, 3:40500 (COO-4025-1) 
OFFSHORE DRILLING/ENVIRONMENTAL IMPACTS 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear powerplants off 
the coast of New Jersey and Delaware. Volume I. Working 
papers 1 thru 3, 3:40521 (PB-274033) 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear power plants off 
the coast of New Jersey and Delaware. Volume II. Parts 1 and 
2. Working papers 4 thru 10, 3:40522 (PB-274034) 

OFFSHORE DRILLING/SOCIO-ECONOMIC FACTORS 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear powerplants off 
the coast of New Jersey and Delaware. Volume I. Working 
papers 1 thru 3, 3:40521 (PB-274033) 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear power plants off 
the coast of New Jersey and Delaware. Volume II. Parts 1 and 
2. Working papers 4 thru 10, 3:40522 (PB-274034) 

OFFSHORE NUCLEAR POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear powerplants off 
the coast of New Jersey and Delaware. Volume I. Working 
papers 1 thru 3, 3:40521 (PB-274033) 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear power plants off 
the coast of New Jersey and Delaware. Volume II. Parts 1 and 
2. Working papers 4 thru 10, 3:40522 (PB-274034) 

Liquid pathway generic study. Impacts of accidental radioactive 
releases to the hydrosphere from floating and land-based 
nuclear power plants, 3:41483 (NUREG-0440) 

OFFSHORE NUCLEAR POWER PLANTS/PLANNING 

Economic feasibility of artificial islands for cluster-siting of 
offshore energy facilities, 3:40339 (BNL-22806) 

OFFSHORE NUCLEAR POWER PLANTS/SOCIO- 

ECONOMIC FACTORS 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear powerplants off 
the coast of New Jersey and Delaware. Volume I. Working 
papers 1 thru 3, 3:40521 (PB-274033) 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear power plants off 
the coast of New Jersey and Delaware. Volume II. Parts 1 and 
2. Working papers 4 thru 10, 3:40522 (PB-274034) 
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OFFSHORE OPERATIONS 
See also UNDERWATER FACILITIES 
OFFSHORE OPERATIONS/UNDERWATER FACILITIES 
Armco: experience counts (Modular template system for 
deepwater production), 3:39075 
Stewart and Stevenson: the building block approach (Modular 
development of deepwater field), 3:39076 
Vetco: a system for all seasons (Diverless wet tree), 3:39077 
OFFSHORE PLATFORMS/ANCHORS 
Method of and apparatus for the anchoring of drilling and 
production platforms on a structure sunk on a sea bottom 
(Patent), 3:41280 
OFFSHORE PLATFORMS/DESIGN 
Bottom-supported vessel for performing subaqueous operations 
and method of placing a bottom-supported vessel in position for 
performing subaqueous operations (Patent), 3:41361 
OFFSHORE SITES/LEASING 
Competitive bidding model that uses historical data, 3:39101 
OFFSHORE SITES/PLANNING 
Economic feasibility of artificial islands for cluster-siting of 
offshore energy facilities, 3:40339 (BNL-22806) 
OGRA/CONTROL SYSTEMS 
Automatic feedback-parameter optimization in a nonstationary 
unstable plant, 3:42077 
OHIO/PETROLEUM INDUSTRY 
Economic dependence of Ohio on the U.S. petrochemical 
industry, 3:39098 (NP-23113) 
OHIO/URANIUM DEPOSITS 
Uranium in Devonian shales, 3:39212 (GJBX-12(78)) 
OIL FIELDS/FLUID INJECTION 
Problems in injection of waters in Wilmington oil field, California, 
3:39122 
OIL FIELDS/GROUND SUBSIDENCE 
Problems in injection of waters in Wilmington oil field, California, 
3:39122 
OIL FIELDS/WATERFLOODING 
Effect of shale alterations in oil recovery. Ionic treatments, 
3:39081 
OIL FURNACES/FUEL CONSUMPTION 
Heat recuperation system for aluminum melting furnace, 3:40889 
OIL FURNACES/WASTE HEAT UTILIZATION 
Heat recuperation system for aluminum melting furnace, 3:40889 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND DEPOSITS 
See also ATHABASCA DEPOSIT 
COLD LAKE DEPOSIT 
OIL SAND DEPOSITS/FLUID INJECTION 
———— fluid containing a solubilizing agent (Patent), 
:39169 
OIL SAND PROCESSING PLANTS/BY-PRODUCTS 
Development of the heavy minerals potential of the Athabasca tar 
sands, 3:39197 
OIL SANDS/CHEMICAL COMPOSITION 
— composition of gases in the Alberta bituminous sand, 
39189 
Chemistry of the Alberta oil sand bitumen, 3:39194 
Chromatographic separation and characterization of hopanes in 
Athabasca bitumen, 3:39191 
OIL SANDS/COLD-WATER PROCESSES 
Microbial extraction of bitumen from Athabasca oil sand, 3:39179 
OIL SANDS/EXPLOITATION 
Alberta oil sands: Canada’s energy challenge, 3:39167 
OIL SANDS/GEOCHEMISTRY 
Oil sands deposits of Alberta: their origin and geochemical 
history, 3:39162 
Sulfur in heavy oils, oil sands, and oil shales, 3:39042 
OIL SANDS/IN-SITU COMBUSTION 
ae changes in Athabasca bitumen and water properties, 
39178 
OIL SANDS/IN-SITU PROCESSING 
Chemistry for tar sands development, 3:39170 
OIL SANDS/ORIGIN 
Oil sands deposits of Alberta: their origin and geochemical 
history, 3:39162 
OIL SANDS/PROCESSING 
Development of the heavy minerals potential of the Athabasca tar 
sands, 3:39197 
Recovery of oil from tar sands (Patent), 3:39181 
Recovery of oil from tar sands (Patent), 3:39182 
OIL SANDS/RESERVES 
Alberta oil sands: Canada’s energy challenge, 3:39167 
OIL SATURATION/MEASURING METHODS 
Method and device for determining the properties of ground 
formations in the borehole zone by means of high-frequency 
dielectric-induction borehole measurement (Patent), 3:39043 


OIL SHALES/RESEARCH PROGRAMS 


OIL SHALE DEPOSITS 
See also ROCK SPRINGS SITES 
Distribution and exploration for minerals in Tasmania, 3:38839 
OIL SHALE DEPOSITS/IN-SITU RETORTING 
Oil shale retorting: effects of particle size and heating rate on oil 
evolution and intraparticle oil degradation, 3:39175 
OIL SHALE DEPOSITS/SEISMIC SURVEYS 
Dynamic modeling of Rock Springs oil shale using a 
homogeneous equilvalent Maxwell model, 3:39161 
OIL SHALE INDUSTRY 
See also MINERAL INDUSTRY 
OIL SHALE INDUSTRY/ENVIRONMENTAL EFFECTS 
Environmental research program (Environmental health hazards 
in California), 3:41440 (LBL-5982) 
OIL SHALE MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
OIL SHALE MINING/MINING EQUIPMENT 
Mechanized mining and in situ retorting of oil shale, 3:39176 
OIL SHALE MINING/PLANNING 
Geotechnical considerations, mine design Federal Oil Shale Tract 
C-a, Colorado, 3:39163 
OIL SHALE PROCESSING PLANTS/DESIGN 
Oil shale retort process (Patent), 3:39183 
OIL SHALE PROCESSING PLANTS/FLOWSHEETS 
Oil shale retort process (Patent), 3:39183 
OIL SHALE PROCESSING PLANTS/GAS-FLOW PROCESSES 
Oil shale retort process (Patent), 3:39183 
OIL SHALES 
See also BLACK SHALES 
OIL SHALES/BIOLOGICAL EFFECTS 
Pacific Northwest Laboratory annual report for 1977 to the DOE 
Assistant Secretary for Environment. Part 1. Biomedical 
sciences, 3:39016 (PNL-2500(Pt.1)) 
OIL SHALES/CHEMICAL COMPOSITION 
Compositional variation of retorted shale oils with stratiography: 
Wyoming core, northern Green River basin, 3:39192 
Role of asphaltenes in shale oil, 3:39193 
OIL SHALES/ENERGY CONSERVATION 
Achieving energy self-sufficiency with coal, 3:39031 
OIL SHALES/ENERGY POLICY 
Achieving energy self-sufficiency with coal, 3:39031 
OIL SHALES/EXPLOSIVE FRACTURING 
Computer simulation of fracture damage in small scale borehole 
experiments in oil shale, 3:39164 
Stress waves measured and calculated for in situ explosive 
rubblization experiments in oil shale, 3:39165 
OIL SHALES/FRACTURE PROPERTIES 
Fracture mechanics of oil shale: unconfined fracture toughness, 
stress corrosion cracking, and tension test results, 3:39166 
OIL SHALES/GEOCHEMISTRY 
Role of asphaltenes in shale oil, 3:39193 
Sulfur in heavy oils, oil sands, and oil shales, 3:39042 
OIL SHALES/HEALTH HAZARDS 
Generation and characterization of oil shale and spent shale 
aerosols for animal inhalation, 3:39198 (PNL-2500(Pt.1)) 
OIL SHALES/IMPLANTS 
Lung pellet carcinogenesis assay of shale oil in rats, 3:39202 (PNL- 
2500(Pt.1)) 
OIL SHALES/INFORMATION SYSTEMS 
ESCOE information retrieval system. System description and 
operation, 3:38729 (FE-2468-26) 
OIL SHALES/IN-SITU COMBUSTION 
Ignition of in situ oil-shale retorts with hot inert gas, 3:39174 
(UCRL-80594) 
OIL SHALES/IN-SITU PROCESSING 
Oil shale recovery poses energy supply questions, 3:40675 
OIL SHALES/IN-SITU RETORTING 
Ignition of in situ oil-shale retorts with hot inert gas, 3:39174 
(UCRL-80594) 
Laboratory apparatus for controlled time/temperature retorting of 
oil shale, 3:39177 
Mechanized mining and in situ retorting of oil — 3:39176 
Potential shale oil production processes, 3:3917 
Reaction kinetics between CO: and oil shale a 3:39173 
(UCRL-80551) 
OIL SHALES/MECHANICAL PROPERTIES 
Mechanical properties of oil shale by modified split cylinder 
testing, 3:39187 
OIL SHALES/PYROLYSIS 
Adaptive curve fitting for chemical processes. Interim report, 
3:39168 (AD-A-046456) 
Thermal conversion of oil-shale kerogen using CO and water at 
elevated pressures, 3:39180 (LERC-78/1) 
OIL SHALES/RESEARCH PROGRAMS 
Fossil Energy Research and Development Program of the U.S. 
Department of Energy, FY 1979, 3:38728 (DOE/ET-0013(78)) 





OIL SHALES/RESERVES 


OIL SHALES/RESERVES 
Brazil: energy options and current outlook, 3:40642 
OIL SHALES/RETORTING 

Oil shale retort process (Patent), 3:39183 

Optical activity of shale oil for parameter study in retorting, 
3:39184 

OIL SHALES/STRESS ANALYSIS 

Stress waves measured and calculated for in situ explosive 

rubblization experiments in oil shale, 3:39165 
OIL SHALES/STRESS CORROSION 

Fracture mechanics of oil shale: unconfined fracture toughness, 

stress corrosion cracking, and tension test results, 3:39166 
OIL SHALES/TENSILE PROPERTIES 

Fracture mechanics of oil shale: unconfined fracture toughness, 

stress corrosion cracking, and tension test results, 3:39166 
OIL SHALES/TOXICITY 

Ames test evaluation of mutagenicity of shale oil fractions, 3:39203 
(PNL-2500(Pt.1)) 

Carcinogenic potential of raw and spent shale particulates, 3:39200 
(PNL-2500(Pt.1)) 

Fibrogenic potential of raw and spent shale particulates, 3:39199 
(PNL-2500(Pt.1)) 

Lung pellet carcinogenesis assay of shale oil in rats, 3:39202 (PNL- 
2500(Pt.1)) 

Response of lungs to intratracheally administered oil shale dusts, 
3:39201 (PNL-2500(Pt.1)) 

OIL SPILLS/BIBLIOGRAPHIES 

Oil pollution detection and sensing. Volume 1. 1964-1975 (a 
bibliography with abstracts). Report for 1964-1975, 3:39110 
(NTIS/PS-77/0933) 

Oil pollution detection and sensing. Volume 2. 1976-November 
1977 (a bibliography with abstracts). Report for 1976-October 
1977, 3:39111 (NTIS/PS-77/0934) 

Oil spill: decisions for debris disposal. Volume II. Literature 
review and case study reports. Final report, June 1975-August 
1976, 3:39112 (PB-272953) 

OIL SPILLS/CIVIL LIABILITY 
Liability for North Sea oil pollution, 3:39117 
OIL SPILLS/CLEANING 

Performance testing of three offshore skimming devices 

(Commercial oil spill cleanup devices), 3:41520 (HCP/P3241-01) 
OIL SPILLS/DATA COMPILATION 

Spillages from oil industry cross-country pipelines in Western 
Europe. Statistical summary of reported incidents, 1976 (14 
spills in 1976), 3:39119 

OIL SPILLS/DIFFUSION 
Initial behavior of oil slicks, 3:39118 
OIL SPILLS/ENVIRONMENTAL EFFECTS 

Accumulation and turnover of petroleum hydrocarbons in marine 

organisms (Chapter 6), 3:41522 (PB-273407) 
OIL SPILLS/REMOVAL 

Oil spill: decisions for debris disposal. Volume II. Literature 
review and case study reports. Final report, June 1975-August 
1976, 3:39112 (PB-272953) 

OIL SPILLS/WATER POLLUTION CONTROL 

Treatment and stabilization of polychlorinated biphenyls (pcbs) 
contaminated water and waste oil. A case study. Whitehouse, 
Florida. Technical report Jun 76-Jun 77, 3:41523 (PB-273842) 

OIL WELLS 
See also PETROLEUM 
OIL WELLS/ACIDIZATION 
Methods for treating subterranean formations (Patent), 3:39072 
OIL WELLS/DIRECTIONAL DRILLING 

Surveying of subterranean magnetic bodies from an adjacent off- 

vertical borehole (Patent), 3:39073 
OIL WELLS/ENVIRONMENTAL EFFECTS 

Calculated horizontal movements at Baldwin Hills, California, 
3:39121 

Subsidence control and urban oil production: a case history 
Beverly Hills (east) oil field, California, 3:39120 

OIL WELLS/ENVIRONMENTAL IMPACTS 
Faulting and land subsidence from ground-water and hydrocarbon 
production, Houston-Galveston, Texas, 3:41513 

OIL WELLS/EXPLOSIVE STIMULATION 

Well stimulating process (Patent), 3:39064 
OIL WELLS/GAS INJECTION 

Downhole recovery system (Patent), 3:39066 
OIL WELLS/GASEOUS WASTES 

Neutralization of gases (Patent), 3:39104 
OIL WELLS/HYDRAULIC FRACTURING 

Full bore fracture treating assembly (Patent), 3:39054 

Recent in situ stress measurements using the hydrofracturing 
technique, 3:39041 

OIL WELLS/LEGAL ASPECTS 
re ordinance is not in disagreement with the constitution, 
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OIL WELLS/MICROEMULSION FLOODING 
Oil recovery by carbon dioxide injection. Quarterly report, April- 
June 1977, 3:39053 (ORO-5301-15) 
Penn Grade Miceilar Displacement project. First annual report, 
June 1975-June 1976, 3: 39051 (BERC/TPR-78/3) 
OIL WELLS/MISCIBLE-PHASE DISPLA 
Oil recovery by carbon dioxide injection. Quarterly report, 
January-March 1977, 3:39052 (ORO-5301-11) 
OIL WELLS/PLUGGING 
Method using lignosulfonates for high-temperature plugging 
(Patent), 3:39070 
OIL WELLS/PROPPING AGENTS 
Method for forming a consolidated gravel pack ent. 3:39069 
OIL WELLS/RADIOACTIVE TRACER LOGGIN 
Method of measuring horizontal flow speed of fluids i in earth 
formations penetrated by a wellborehole (Patent; based on 
neutron activation of sodium), 3:39078 
OIL WELLS/STEAM INJECTION 
Thermal oil recovery method, 3:39062 
OIL WELLS/WATERFLOODING 
Chemical process research and development program, 3:38778 
(LBL-5982) 
Enhanced oil recovery using alkaline sodium silicate solutions 
(Patent), 3:39056 
Improved secondary oil recovery by controlled water flooding- 
pilot demonstration Ranger Zone, Fault Block VII, Wilmington 
Field, Phase I. Quarterly report for January-March 1978, 
3:39055 (SAN-1396-18A) 
Oil recovery process using improved thickened aqueous flooding 
liquids (Patent; polysaccharide B-1459), 3:39061 
Oil recovery process employing thickened aqueous driving fluid 
(Patent; biopolymer as thickening agent), 3:39060 
Surfactant oil recovery process usable in high temperature, high 
salinity formations (Patent), 3:39068 
OIL WELLS/WELL CASINGS 
Well centralizer and method of making (Patent), 3:39067 
OIL WELLS/WELL COMPLETION 
High temperature perforating method (Patent), 3:39065 
McEvoy: the heavyweights, 3:39074 
Stewart and Stevenson: the building block a (Modular 
development of deepwater field), 3:3907 
Strength of well Sees penne 3:39079 
Vetco: a system for all seasons (Diverless wet tree), 3:39077 
OIL WELLS/WELL DRILLING 
Applicability of high pressure fluid jet, 3:39080 
OIL-FILLED CABLES/HEAT TRANSFER 
Flow and heat transfer in convectively cooled underground 
electric cable systems: Part 1: Velocity distributions and 
pressure drop correlations, 3:40103 
Flow and heat transfer in convectively cooled underground 
electric cable systems: Part 2: Temperature distributions and 
heat transfer correlations, 3:40104 
OIL-FILLED CABLES/TEMPERATURE DISTRIBUTION 
Flow and heat transfer in convectively cooled underground 
electric cable systems: Part 2: Temperature distributions and 
heat transfer correlations, 3:40104 
OILS 
See also FUEL OILS 
SHALE OIL 
WASTE OILS 
OILS/MONITORING 
Oil pollution monitoring and monitoring unit, 3:39105 
OILS/PRODUCTION 
Process to make technical white oils (Patent), 3:39088 
OKLAHOMA/RESOURCE POTENTIAL 
Frontier areas and exploration techniques. Frontier uranium 
exploration in the South-Central United States, 3:39260 
Uranium-rich pegmatite dikes in Wichita Mountains, Oklahoma, 
3:39218 (GJBX-12(78)) 
OKLAHOMA/URANIUM DEPOSITS 
Frontier areas and exploration techniques. Frontier uranium 
exploration in the South-Central United States, 3:39260 
OKLAHOMA/WIND 
Measurement and analysis of wind flow in complex terrain with 
application to siting of WECS. Final report, 3:39961 (DOE/ 
NSF-00619/75/1) 
OKLO PHENOMENON 
Okla, an experiment in long-term geologic storage, 3:39230 
OKLO PHENOMENON. ON DOSIMETRY 
Fission track dating of quartz grains from the Oklo uranium ore 
deposit, 3:39226 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OMEGA-784 RESONANCES/PARTICLE PRODUCTION 
Comparative study of rho®, w, K*°(890), and K-bar*°(890) 
production by charge-exchange reactions, 3:41835 
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ONCOGENIC VIRUSES/ATP-ASE 
ATPase of Avian Myeloblastosis Virus and the host cell 
membrane, 3:41580 (PNL-2500(Pt.1)) 
ONCOGENIC VIRUSES/BIOLOGICAL EFFECTS 
Porcine retrovirus: an in vitro model, 3:41680 (PNL-2500(Pt. 1)) 
Radiation-induced malignancies in beagles: status of virus studies 
(7*Pu and 7°*Pu), 3:41679 (PNL-2500(Pt. 1)) 
ONCOGENIC VIRUSES/CELL PROLIFERATION 
ATPase of Avian Myeloblastosis Virus and the host cell 
membrane, 3:41580 (PNL-2500(Pt.1)) 
ONCOGENIC VIRUSES/INFECTIVITY 
Porcine retrovirus: hybridization studies (Tritium tracer), 3:41586 
(PNL-2500(Pt.1)) 
ONCOGENIC VIRUSES/NUCLEIC ACID REPLICATION 
Inhibition of Rous sarcoma virus replication and cell 
transformation by a specific oligodeoxynucleotide, 3:41626 
ONCOGENIC VIRUSES/PROTEINS 
Inhibition of Rous sarcoma viral RNA translation by a specific 
oligodeoxyribonucleotide, 3:41627 
ONIONS/SOLAR DRYING 
Application of solar energy to continuous belt dehydration. Final 
report. Phase I, 3:39781 (ORO-5119-1) 
ON-LINE CONTROL SYSTEMS/PROGRAMMING 
Hardware control system using modular software under RSX-11D 
(For beam line at LAMPF Biomedical Facility), 3:41395 (LA- 
UR-78-1196) 
ON-LINE SYSTEMS 
See also ON-LINE CONTROL SYSTEMS 
ON-LINE SYSTEMS/COST BENEFIT ANALYSIS 
Computer controlled coal loading (Unit trains), 3:38994 
ONSLOW BAY/OCEANOGRAPHY 
Onslow Bay physical/dynamical experiments, summer 1976, 
3:41782 (SRO-902-7(Vol.1)) 
Onslow Bay physical/dynamical experiments, summer, 1976. 
Volume II. Data products, 3:41783 (SRO-902-7(Vol.2)) 
ONSLOW BAY/SEA LEVEL 
Onslow Bay physical/dynamical experiments, summer 1976, 
3:41782 (SRO-902-7(Vol.1)) 
Onslow Bay physical/dynamical experiments, summer, 1976. 
Volume II. Data products, 3:41783 (SRO-902-7(Vol.2)) 
ONTOGENESIS/INHIBITION 
Methyl methanesulfonate-induced dominant lethal mutations in 
male mice detected in vitro, 3:41587 
ONUMA GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
ane’ scale of the Onuma Geothermal Power Plant, 3:39924 
(Organization — Petroleum Exporting Countries.) 
OPEC/CHARGES 
Strategies for OPEC's pricing decisions (Using model of world 
energy market), 3:40673 
OPTICAL EQUIPMENT/PERFORMANCE 
Fiber-optic time domain reflectometer, 3:41171 (LA-UR-78-824) 
OPTICAL EQUIPMENT/PULSE TECHNIQUES 
Fiber-optic time domain reflectometer, 3:41171 (LA-UR-78-824) 
OPTICAL MODELS/COMPUTER CODES 
A-THREE: a user’s manual (For optical-model calculations of 
heavy ion elastic scattering; in Fortran-extended for CDC- 
7600), 3:41913 (BNL-23001) 
OPTICAL SCANNERS/EVALUATION 
Bar code asset management system, 3:40505 (EGG-1183-1725) 
OPTICAL SCANNERS/PERFORMANCE 
Optimum multispectral scanner, 3:39238 (GJBX-12(78)) 
ORBITAL SOLAR POWER PLANTS/ECONOMIC ANALYSIS 
Cost of earth power from photovoltaic power satellite, 3:39677 
ORBITAL SOLAR POWER PLANTS/FEASIBILITY STUDIES 
Energy from satellites. Orbital solar power plant technically 
feasible - stocktaking for the BMFT, 3:39672 
ORBITAL SOLAR POWER PLANTS/MICROWAVE POWER 
TRANSMISSION 
Energy from satellites. Orbital solar power plant technically 
feasible - stocktaking for the BMFT, 3:39672 
ORDNANCE/RESEARCH PROGRAMS 
Hard structure munition project. HSM progress report No. 70, 1- 
28 February 1978, 3:41421 (UCID-16077-78-2) 
ORE PROCESSING/FUEL ECONOMY 
Dynamic mathematical model of sintering process, 3:40864 
OREGON/ENERGY POLICY 
Integrating policy analysis. Northwest Energy Policy Project 
Study Module VII. Final report, 3:40663 (NP-23219) 
OREGON/GEOTHERMAL RESOURCES 
— geothermal resource assessment, 3:39861 (EPRI-ER-660- 
ORES 
See also THORIUM ORES 
URANIUM ORES 


ORGANIC NITROGEN COMPOUNDS/BIOCHEMICAL 


ORES/MAGNETIC SURVEYS 
Surveying of subterranean magnetic bodies from an adjacent off- 
vertical borehole (Patent), 3:39073 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORAMINES 
CHLORINATED AROMATIC HYDROCARBONS 
ORGANIC CHLORINE COMPOUNDS/WATER POLLUTION 
CONTROL 
Treatment and stabilization of polychlorinated biphenyls (pcbs) 
contaminated water and waste oil. A case study. Whitehouse, 
Florida. Technical report Jun 76-Jun 77, 3:41523 (PB-273842) 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
CARBOHYDRATES 
CHEMICAL FEEDSTOCKS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
KETONES 
LIPIDS 
NUCLEOTIDES 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/BIOLOGICAL EFFECTS 
Occupational cancer, 3:41737 
ORGANIC COMPOUNDS/CARCINOGENESIS 
Occupational cancer, 3:41737 
Short term tests for carcinogenicity, 3:41736 
ORGANIC COMPOUNDS/ELECTRON SPIN RESONANCE 
Factors restricting diffusion of water-soluble spin labels, 3:41570 
ORGANIC COMPOUNDS/PERSONNEL MONITORING 
Biological criteria for exposure to selected industrial toxic 
er with reference to the Royal Order of 10 April 1974, 
41738 
ORGANIC COMPOUNDS/THERMOCHEMICAL HEAT 
STORAGE 
Organic photochemical storage of solar energy. Progress report, 
July 1, 1977-Feburary 28, 1978, 3:39846 (COO-4380-1) 
ORGANIC COMPOUNDS/THERMODYNAMIC PROPERTIES 
Compendium of shock wave data. Section C. Organic compounds 
excluding hydrocarbons. Section D. Mixtures. Section E. 
Mixtures and solutions without chemical characterization. 
Compendium index, 3:41155 (UCRL-50108(Vol.3)) 
ORGANIC FLUORINE COMPOUNDS/CHARGE TRANSPORT 
Resonance Raman spectra of methemogiobin derivatives. 
Selective enhancement of axial ligand vibrations and lack of an 
effect of inositol hexaphosphate, 3:41563 
ORGANIC FLUORINE COMPOUNDS/RAMAN SPECTRA 
Resonance Raman spectra of methemoglobin derivatives. 
Selective enhancement of axial ligand vibrations and lack of an 
effect of inositol hexaphosphate, 3:41563 
ORGANIC HALOGEN COMPOUNDS 
See also ORGANIC CHLORINE COMPOUNDS 
ORGANIC FLUORINE COMPOUNDS 
ORGANIC HALOGEN COMPOUNDS/QUALITATIVE 
CHEMICAL ANALYSIS 
Detection of haloacetyl and haloketone affinity labels on paper 
chromatograms, 3:41189 
ORGANIC ION EXCHANGERS/CHEMICAL RADIATION 
EFFECTS 
Effect of radiation and acids on thermal stability of ion exchange 
resins (Gamma and alpha radiation), 3:41223 (RFP-2652) 
ORGANIC ION EXCHANGERS/THERMAL DEGRADATION 
Effect of radiation and acids on thermal stability of ion exchange 
resins (Gamma and alpha radiation), 3:41223 (RFP-2652) 
ORGANIC NITROGEN ¢oM POUNDS 
See also ADENINES 
AMINO ACIDS 
CHLOROPHYLL 
DIAZO COMPOUNDS 
GUANINE 
METHEMOGLOBIN 
NITROSO COMPOUNDS 
NUCLEOTIDES 
PORPHYRINS 
PROTEINS 
PYRIMIDINES 
QUINOLINES 
THYMINE 
TRIAZOLES 


CILS 
ORGANIC NITROGEN COMPOUNDS/BIOCHEMICAL 
REACTION KINETICS 
Interactions of 4-nitroquinoline 1-oxide with four 
deoxyribonucleotides, 3:41555 





ORGANIC NITROGEN COMPOUNDS/METABOLISM 


ORGANIC NITROGEN COMPOUNDS/METABOLISM 

Radioactive components in the acid-soluble fraction of mouse 
liver cytosol after dimethylnitrosamine[methyl-'*C] 
administration, 3:41569 

ORGANIC SOLVENTS/HYDROGENATION 

EDS coal liquefaction process development: Phase IIIA. Annual 
technical progress report, 1 January-31 December 1976, 3:38775 
(FE-2353-9) 

EDS coal liquefaction process development. Phase IIIA. 
Quarterly technical progress report, January 1-June 30, 1976 
1976, 3:38773 (FE-2353-2) 

EDS coal liquefaction process development: Phase IIIA. 
Quarterly technical progress report, July 1-September 30 1976, 
3:38774 (FE-2353-6) 

EDS coal liquefaction process development: Phase IIIB. 
Quarterly technical progress report, July 1-September 30, 1977, 
3:38777 (FE-2893-3) 

ORGANIC SULFUR COMPOUNDS 
See also THIOLS 
THIOPHENE 
ORGANIC SULFUR COMPOUNDS/HYDROGENATION 
Kinetics and mechanism of desulfurization and denitrogenation of 


coal-derived liquids. Eighth quarterly report, March 21-June 20, 


1977, 3:38732 (FE-2028-9) 
ORGANIC SULFUR COMPOUNDS/REMOVAL 
Advanced development of fine coal desulfurization and recovery 
technology. Annual technical progress report, October 1 1976- 
September 1977 (54 references), 3:38982 (IS-4363) 
ORGANOMETALLIC COMPOUNDS/TOXICITY 
Production and purification of siderochromes, 3:41721 (PNL- 
2500(Pt.1)) 
ORGANS 
See also BONE MARROW 
CARDIOVASCULAR SYSTEM 
KIDNEYS 
RESPIRATORY SYSTEM 
SKELETON 
SKIN 
ORGANS/RADIOISOTOPE SCANNING 
Xenon in organ visualization (Patent), 3:41617 


(Oak Ridge National Laboratory.) 
ORNL/RESEARCH PROGRAMS 
Energy Conservation Section, 3:40615 (ORNL-5364) 
Energy Division annual progress report for period ending 
September 30, 1977, 3:40507 (ORNL-5364) 
— emperature Heat-Utilization Program, 3:40721 (ORNL- 
5364) 
Regional and Urban Studies Section, 3:40520 (ORNL-5364) 
Solar and Special Studies, 3:40724 (ORNL-5364) 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR/REACTOR SAFETY 
Oak Ridge Research Reactor: safety analysis, 3:40432 (ORNL- 
4169/V2/S1) 
COMPLEXES/CATALYTIC EFFECTS 
Synthesis of tetrahedral mixed-metal clusters of the iron triad. 
Preparation and characterization of H2FeRu2Os(CO);s and 
H2FeRuOs2(CO):s, 3:41205 (AD-A-046356) 
OSMIUM COMPLEXES/SYNTHESIS 
— of tetrahedral mixed-metal clusters of the iron triad. 
tion and characterization of H2FeRu2zOs(CO):3 and 
H2FeRuOs2(CO):s, 3:41205 (AD-A-046356) 
OVARIES/BIOLOGICAL RADIATION EFFECTS 
Carcinogenic and antitumor effects of aminotriazole on 
acatalasemic and normal catalase mice, 3:41661 
OVARIES/RADIATION DOSES 
Marrow, ovary, and breast doses delivered by CHR diagnostic x- 
ray examinations: an update, 3:41652 (ANL-77-65(Pt.2)) 
OXIDIZERS/SAMPLING 
Air quality and center city residential development. 
(Environmental pollutants and the urban economy), 3:41451 
(PB-273015) 
OXIRANS 
See EPOXIDES 
OXYFLUORIDES/DEPOSITION 
Optical coatings 2-6 microns. Technical report, January-June 
1977, 3:41162 (AD-A-045598) 
OXYGEN/CORROSIVE EFFECTS 
Aluminium corrosion studies. II. Corrosion rates in water, 3:41109 
OXYGEN/METALLURGICAL EFFECTS 
Micrograin superplasticity in zircaloy at 850°c, 3:41070 
OXYGEN/MONITORING 
— principles for the development and use of gas metering 
devices in coal mines, 3:38947 
Use of electrochemical cells in environmental monitoring, 3:39019 





ERA Vol. 3, No. 17 


OXYGEN/PHASE STUDIES 
Stability of SiC, Sis Ns, SieN2O and Sialon in coal gasification 
environments. Second quarterly progress report, 3:38755 (TID- 
28422) 
OXYGEN/REMOVAL 
Chemical characterization, handling, and refining of solvent 
refined coal to liquid fuels. Final report, 3:38770 (FE-2003-27) 
OXYGEN 16/NEUTRON REACTIONS 
Comparison of measured and calculated nitrogen-16 activity in 
water for application to nuclear-powered ship reactor designs, 
3:40386 
OXYGEN 16 REACTIONS/ELASTIC SCATTERING 
Elastic scattering of *O on **Si between 45.0 and 73.5 MeV 
(Optical-model analysis of angular distributions), 3:41883 (COO- 
1265-190) 
Evidence for a Coulomb absorption term in the optical model for 
heavy ions (72-MeV **O + '?Sm), 3:41894 (COO-1265-190) 
OXYGEN 16 REACTIONS/INELASTIC SCATTERING 
Evidence for a Coulomb absorption term in the optical model for 
heavy ions (72-MeV **O + *5?Sm), 3:41894 (COO-1265-190) 
OXYGEN 16 REACTIONS/PICKUP REACTIONS 
Study of two-neutron transfer at sub-Coulomb energies, 3:41900 
(COO-1265-190) 
OXYGEN 16 REACTIONS/STRIPPING 
DWBA analysis of the *°Si(*'O,'*N)*"P (g.s.) reaction at 60 MeV, 
3:41875 (COO-1265-190) 
OXYGEN 18/ENERGY LEVELS 
Caen moment of !*O(2;*, 1.98 MeV), 3:41873 (COO-1265- 


90) 
OXYGEN 18 REACTIONS/INELASTIC SCATTERING 
Inelastic **O scattering on *°Ca at 50 MeV, 3:41884 (COO-1265- 
190 


) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/ELECTRON-ION COLLISIONS 
Ionization of positive nitrogen, oxygen, neon and argon ions by 
electron impact (Cross sections), 3:41810 (ORNL-tr-4616) 
OXYGEN IONS/ION-ATOM COLLISIONS 
Charge transfer between atomic hydrogen and N* and O* (0.4 to 
10 keV: cross sections), 3:41805 (AD-465166) 
L-subshell ionization cross sections for uranium by charged 
particle bombardment, 3:41807 (COO-1265-190) 
Projectile charge dependence of L-subshell ionization cross 
section ratios for heavy elements, 3:41806 (COO-1265-190) 
XYMETHYLENE 


See FORMALDEHYDE 
OYSTERS/POLLUTION 
Accumulation and turnover of petroleum hydrocarbons in marine 
organisms (Chapter 6), 3:41522 (PB-273407) 
OZONE/BIOLOGICAL EFFECTS 
Air pollution effects on food quality. Annual progress report No. 
1 (Ozone effects on alfalfa leaves and potato tubers), 3:41723 
(TID-28405) 
OZONE/CHEMICAL REACTIONS 
Experimental study of chemically reacting turbulent free shear 
layers, 3:41231 (FE-2446-4) 
OZONE/SAMPLING 
Air quality and center city residential development. 
(Environmental pollutants and the urban economy), 3:41451 
(PB-273015) 


PACIFIC OCEAN 
See also SAN FRANCISCO BAY 
PACIFIC OCEAN/BATHYMETRY 
OTEC thermal resource report for Hawaii, 3:39695 (TID-27950) 
PACIFIC OCEAN/SEDIMENTS 
Radionuclide distributions in deep-ocean sediment cores. Progress 
a. 1 October 1976 - 31 December 1977, 3:41534 (COO- 
2379-18) 
Radionuclide distributions in sediments of marine areas used for 
dumping solidified radioactive wastes, 3:41532 (COO-3563-62) 
PACIFIC OCEAN/TEMPERATURE GRADIENTS 
OTEC thermal resource report for Hawaii, 3:39695 (TID-27950) 
PALLADIUM/FABRICATION 
Studies in semiconducting metal oxides in conjunction with silicon 
for solid state gas sensors. Progress report for April 1, 1977- 
March 31, 1978, 3:41163 (COO-4346-1 
PALLADIUM/PERMEABILITY 
Laminar mass transfer coefficients in a hydrogen window for a D- 
T fusion reactor, 3:39368 
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PALLADIUM/PHYSICAL PROPERTIES 
Studies in semiconducting metal oxides in conjunction with silicon 
for solid state gas sensors. Progress report for April 1, 1977- 
March 31, 1978, 3:41163 (COO-4346-1) 
PALLADIUM/RADIOACTIVE WASTE PROCESSING 
Study of the separation and recovery of select radioisotopes from 
commercial nuclear fuel wastes. Final report, 3:39321 (XN-FR- 
ER-2(Rev.1)) 
PALLADIUM 102/VIBRATIONAL STATES 
Study of vibrational excitations and particle-core coupling in °° 
102 103 Pd by the (p,t) reaction, 3:41891 (COO-1265-190) 
PALLADIUM 104 TARGET/PROTON REACTIONS 
Study of vibrational excitations and particle-core coupling in '° 
102 103d by the (p,t) reaction (19 MeV; angular distributions), 
3:41891 (COO-1265-190) 
PALLADIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetism in transition-group alloys and rare-earth compounds. 
Final technical report 1 Apr 74-30 Jun 76 (Pr-Ag, DySb, Ni-Rh, 
Pd-Ni, Fe-Cr, Cu-Mr), 3:41084 (AD-A-046632) 
PALLADIUM HYDRIDES/ELECTRONIC STRUCTURE 
Electronic structure and proton spin-lattice relaxation in PdH, 
3:41149 
PALLADIUM HYDRIDES/NUCLEAR MAGNETIC 
RESONANCE 
1H and 7D NMR in stoichiometric PdH (PdD), 3:41092 
Electronic structure and proton spin-lattice relaxation in PdH, 
3:41149 
PALLADIUM HYDRIDES/SUPERCONDUCTIVITY 
Electronic structure and proton spin-lattice relaxation in PdH, 
3:41149 
PALLADIUM HYDRIDES/TRANSITION TEMPERATURE 
1H and 7D NMR in stoichiometric PdH (PdD), 3:41092 
PAPAIN/INACTIVATION 
Diazomethy] ketone substrate derivatives as active-site-directed 
inhibitors of thiol proteases. Papain, 3:41564 
PAPER/MATERIALS RECOVERY 
Semi-wet selective pulverizing system: a feasibility study, 3:40933 
PAPER INDUSTRY/CO-GENERATION 
Potential for cogeneration development in six major industries by 
1985, 3:40580 (HCP/M60172-01/2) 
PAPER INDUSTRY/ENERGY CONSUMPTION 
Energy Conservation Section (Oak Ridge National Lab.; activities 
and research summary), 3:40615 (ORNL-5364) 
PARABOLIC COLLECTORS/COMPARATIVE EVALUATIONS 
Simple procedure for predicting long term average performance 
of nontracking and of tracking solar collectors, 3:39820 
PARABOLIC COLLECTORS/PERFORMANCE 
Simple procedure for predicting long term average performance 
of nontracking and of tracking solar collectors, 3:39820 
PARAFFINS 
See ALKANES 
PARTICLE PRODUCTION/QUARK MODEL 
Quarks and particle production, 3:41840 (SLAC-204) 
PARTICLE PRODUCTION/REVIEWS 
Neutrino production of new particles in bubble chambers, 3:41826 
(SLAC-204) 
PARTICLE SIZE/MATHEMATICAL MODELS 
Mathematical modeling of particulate thermal coagulation and 
transport downstream of an urban area source, 3:41472 
PARTICLES/DIFFUSION 
Mathematical modeling of particulate thermal coagulation and 
transport downstream of an urban area source, 3:41472 
PARTICLES/LUNG CE 
Scanning electron microscopic study of agrapod-mediated 
phagocytosis (Phagocytosis of particles by lung macrophages), 
3:41638 (PNL-2500(Pt.1)) 
PARTICLES/SEDIMENTATION 
Mathematical modeling of particulate thermal coagulation and 
transport downstream of an urban area source, 3:41472 
PASSIVE SOLAR COOLING SYSTEMS/DESIGN 
Kelbaugh house, 3:39772 
PASSIVE SOLAR HEATING SYSTEMS 
Energy conservation: a topoclimate approach, 3:39458 
Update of the Tyrrell house, 3:39767 
PASSIVE SOLAR HEATING SYSTEMS/COMPARATIVE 
EVALUATIONS 
Computer simulated performance and cost comparison of active 
vs. passive solar heating systems, 3:39758 
Passive testing at Los Alamos, 3:39707 (LA-UR-78-1158) 
PASSIVE SOLAR HEATING SYSTEMS/DESIGN 
Buildings: proving the Solar Staircase (TM). Complete passive 
solar heating present status, 3:39775 
—_ insulation and thermal mass in passive solar design, 
: 2 
Kelbaugh house, 3:39772 


PEPTIDE HYDROLASES/BIOCHEMICAL REACTION 


PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
Simple empirical method for estimating the performance of a 
passive solar heated building of the thermal storage wall type, 
3:39708 (LA-UR-78-1159) 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
TESTING 


Passive testing at Los Alamos, 3:39707 (LA-UR-78-1158) 

PASSIVE SOLAR HEATING SYSTEMS/RETROFITTING 
Skytherm North experimental, 3:39766 

PASSIVE SOLAR HEATING SYSTEMS/REVIEWS 
Passive solar systems: a new look, 3:39773 

PASSIVE SOLAR HEATING SYSTEMS/SENSIBLE HEAT 

STORAGE 

Solar heating system using building thermal mass as energy 
storage, 3:39852 

PASSIVE SOLAR HEATING SYSTEMS/SIMULATION 

Computer simulated performance and cost comparison of active 
vs. passive solar heating systems, 3:39758 

Solar energy research at LASL. Progress report, July 1, 1976- 
September 30, 1977, 3:39706 (LA-7115-PR) 

PBF REACTOR/REACTOR KINETICS 

Three-dimensional diffusion theory analysis of the power burst 

facility, 3:40356 (CONF-780401-5) 
PCM ACCIDENTS 

See POWER-COOLING-MISMATCH ACCIDENTS 
PEACH BOTTOM-1 REACTOR/FUEL ELEMENTS 

Comparison of residual stress predictions and measurements for 
graphite bodies from Peach Bottom fuel test elements, 3:40155 
(GA-A-14663) 

PEAK-LOAD PRICING/COST BENEFIT ANALYSIS 

Electric Utility Rate Design Study: measuring the potential cost 
advantages of peak-load pricing. Topic 6 (Phase B), 3:40686 
(NP-22553) 

PEAT/LIQUEFACTION 
Liquefaction of peat, 3:39403 
PEBBLE BED REACTORS/LOSS OF FLOW 

Natural convection in the core of a pebble-bed reactor, 3:40453 

(SAND-78-6010) 
PEGMATITES/GEOLOGY 

Uranium-rich pegmatite dikes in Wichita Mountains, Oklahoma, 

3:39218 (GJBX-12(78)) 
PELLETS (FUEL) 

See FUEL PELLETS 
PENNSYLVANIA/GROUND SUBSIDENCE 

Economic and social indicators with reference to land use in 
subsidence-prone areas in northeastern Pennsylvania. Volume I. 
General findings and recommendations. Final report, 3:38826 
(PB-273917) 

Economic and social indicators with reference to land use in 
subsidence-prone areas in northeastern Pennsylvania. Volume 
II. Suggested land use plans. Final report, 3: 38827 (PB-273918) 

Mine subsidence information center. Final report, 3:38828 (PB- 
274108) 

PENNSYLVANIA/LAND USE 

Economic and social indicators with reference to land use in 
subsidence-prone areas in northeastern Pennsylvania. Volume I. 
General findings and recommendations. Final report, 3:38826 
(PB-273917) 

Economic and social indicators with reference to land use in 
subsidence-prone areas in northeastern Pennsylvania. Volume 
II. Suggested land use plans. Final report, 3:38827 (PB-273918) 

PENNSYLVANIA/MAGNETIC SUR s 

NURE aerial gamma ray and magnetic reconnaissance survey. 
Thorpe area Harrisburg NK 18-10 quadrangle. Volume I. 
Narrative report, 3:39242 (GJBX-33(78)) 

NURE aerial gamma ray amd magnetic reconnaissance survey. 
Thorpe area, Williamsport NK 18-7 Quadrangle. Volume II, 
3:39243 (GJBX-34(78)) 

PENNSYLVANIA/RADIOMETRIC SURVEYS 

NURE aerial gamma ray and magnetic reconnaissance survey. 
Thorpe area Harrisburg NK 18-10 quadrangle. Volume I. 
Narrative report, 3:39242 (GJBX-33(78)) 

NURE aerial gamma ray amd magnetic reconnaissance survey. 
Thorpe area, Williamsport NK 18-7 Quadrangle. Volume II, 
3.39243 (GJBX-34(78)) 

PENTANE/COMBUSTION KINETICS 
7 models of hydrocarbon combustion, 3:41232 (UCRL- 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEPTIDE HYDROLASES 
See also PAPAIN 
PEPTIDE HYDROLASES/BIOCHEMICAL REACTION 
KINETICS 


Arom enzyme conjugate of neur —. multiple proteases and 


subunit artifacts, 3:41551 (CONF-780433-1) 
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PEPTIDE HYDROLASES/METABOLISM 
Arom enzyme conjugate of neurospora: multiple proteases and 
subunit artifacts, 3:41551 (CONF-780433-1) 
PERIPHERAL COLLISIONS/HADRON REACTIONS 
Peripheral reactions (Cross sections, limiting fragmentation, 
fragmentation, factorization, models), 3:41849 (LBL-7141) 
PERIPHERAL COLLISIONS/HADRON-HADRON 
INTERACTIONS 
Peripheral reactions (Cross sections, limiting fragmentation, 
fragmentation, factorization, models), 3:41849 (LBL-7141) 
PERMUTIT (ORGANIC) 
See ORGANIC ION EXCHANGERS 


PERSONNEL 
~ Seealso MINERS 
PERSONNEL/EDUCATION 
Goals and problems of the U.S. coal industry, 3:39013 
PERSONNEL/FINANCIAL DATA 

Comparison of compensation paid scientists and engineers in 
research and development. DOE national survey of 
compensation. 1977 data, 3:42080 a hp gel 

* PERSONNEL/MAXIMUM PERMISSIBLE DOSE 
Tests on mutagenic effects of strong magnetic fields 
(Tradescantia), 3:41932 (BNL-24202) ¢ 
PERSONNEL/MEDICAL SURVEILLANCE 
Blood and urine tests in lead workers: first report, 3:41749 
PERSONNEL/OCCUPATIONAL DISEASES 

Measurements of radioactivity in former thorium workers, 3:41667 

(ANL-77-65(Pt.2)) 
PERSONNEL/RADIATION DOSES 

Measurements of radioactivity in former thorium workers, 3:41667 
(ANL-77-65(Pt.2)) 

Risks from occupational radiation exposures in Ontario Hydro 
nuclear stations, 3:40396 (CONF-760688-) 

Transport worker radiation exposures handling air shipments of 
radioactive materials, 3:39355 

PERSONNEL/RADIATION MONITORING 

Advances in human internal radiation counting at Los Alamos: 
multiple simultaneous in-vivo measurements, 3:41693 (LA-UR- 
78-1063) 

PERSONNEL/RADIATION PROTECTION 

Advances in alpha air monitoring instrumentation (7**Pu, **Pu, 

241 Am), 3:41481 (LA-UR-78-1150) 
PERSONNEL/WORKING CONDITIONS 

Maximal stress test performance while wearing a self-contained 

breathing apparatus, 3:41748 
PERSONNEL MONITORING/GAMMA SPECTROSCOPY 

Fission Product Stream Control Project. 1975 annual report, 

3:41185 (ORNL-tr-4514) 
PERYLENE/PHOTOCHEMICAL REACTIONS 

Heterogeneous reactions of polynuclear aromatic hydrocarbons 

and soot extracts with NO:, 3:41448 (LBL-6819) 
PETROCHEMICAL PLANTS/ENERGY a 
Corporate problems and priorities: petrochemicals an 
conservation (Celanese Chemical Co.), 3:40611 (NP-23196) 
PETROCHEMICAL PLANTS/OPERATION 
Road to a chemical refinery, 3:39100 
PETROCHEMICAL PLANTS/WASTE PROCESSING 
Biological sewage treatment plant for the chemical and 
petrochemical industries, 3:39106 
PETROCHEMICALS 
See also CHEMICAL FEEDSTOCKS 
PETROCHEMICALS/CHEMICAL FEEDSTOCKS 
Arab cooperation in the synthetic rubber industry, 3:40667 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
PETROLEUM/BIODEGRADATION 
Physical properties of conventional and “yo! oils, 3:39190 
PETROLEUM/BIOLOGICAL ACCUMULATI 
Accumulation and turnover of petroleum ncaa! in marine 
or, (Chapter 6), 3:41522 (PB-273407) 
PETROLEUM/CATALYTIC CRACKING 
Process for por! gasoline (Patent), 3:39087 
PETROLEUM/CHARGES 

Conference on coal production, use, and financing, 3:39009 
(CONF-770136-) 

Cumulative production/consumption effects of the crude oil price 
incentive rulemakings. Final environmental impact statement 
(final statement to FEA-DES-77-7), 3:39109 (BOE/EIS-0016) 

Energy options and strategies for Western Europe, 3:40643 

National energy plan: oil and gas supply, 3:40631 (DOE/PE-0003) 

PETROLEUM/CHEMICAL COMPOSITION 

Molecular compositions of weathered petroleum and comparison 

with i possible source, 3:39040 
technical progress report, January-March 1978, 3:39033 
(BERC/OPR.78/ 1) 
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PETROLEUM/COMBUSTION PROPERTIES 
Problems and operating experiences with gas turbines burning 
residual and crude oils, 3:40005 
PETROLEUM/CONSUMPTION RATES 
Brazil: energy options and current outlook, 3:40642 
PETROLEUM/DEMETALLIZATION 
Process for treating arsenic-containing hydrocarbon feedstocks 
(Patent), 3:39085 
PETROLEUM/DENSITY 
Physical properties of conventional and biodegraded oils, 3:39190 
PETROLEUM/DESULFURIZATION 
Hydrodesulfurization with a specific alumina-supported catalyst 
(Patent), 3:39082 
Hydrodesulfurization process employing a group IV-B promoted 
catalyst (Patent), 3:39083 
PETROLEUM/ENHANCED RECOVERY 
Effect of shale alterations in oil recovery. Ionic treatments, 
3:39081 
Improved secondary oil recovery by controlled water flooding- 
pilot demonstration Ranger Zone, Fault Block VII, Wilmington 
Field, Phase I. Quarterly report for January-March 1978, 
3:39055 (SAN-1396-18A) 
Oil recovery by carbon dioxide injection. Quarterly report, April- 
June 1977, 3:39053 (ORO-5301-15) 
Quarterly technical progress report, January-March 1978, 3:39033 
(BERC/QPR-78/1) 
PETROLEUM/FORECASTING 
Oil supply forecasting: a disaggregated process approach, 3:40669 
PETROLEUM/GEOCHEMISTRY 
Sulfur in heavy oils, oil sands, and oil shales, 3:39042 
PETROLEUM/GOVERNMENT POLICIES 
Effects of crude oil price controls, entitlements, and taxes on 
refined-product prices and energy independence, 3:40671 
PETROLEUM/INFORMATION SYSTEMS 
ESCOE information retrieval system. System description and 
operation, 3:38729 (FE-2468-26) 
PETROLEUM/POUR POINT 
Physical properties of conventional and biodegraded oils, 3:39190 
PETROLEUM/PRODUCTION 
National energy plan: oil — _ supply, 3:40631 (DOE/PE-0003) 
Oil supply forecasting: a disa; ——- approach, 3:40669 
PETROLEUM/RESEARCH PRO 


Fossil Energy Research and Developmen Program of the U.S. 


Department of Energy, FY 1979, 3:38728 (DOE/ET-0013(78)) 
PETROLEUM/RESERVES 

Brazil: energy o 

PETROLEUM/ 

Petroleum management ordinance (Mineralbewirtschaftungs- 
Verordnung * MinOelBewV). Dated 21st July 1976, 3:39137 

PETROLEUM/STORAGE FACILITIES 

Crude oil transport alternate from Naval Petroleum Reserve No. 
1: Elk Hills/ SOHIO Pipeline Connection Conveyance System, 
Terminal Tank Farm relocation to Rialto, California, 3:39128 
(DOE/EIS-0020) 

Strategic Petroleum Reserve. Texoma group salt domes. West 
Hackberry Expansion, Black Bayou, Vinton, Big Hill. Volume 
I. Draft environmental impact statement, 3:39113 (PB-274182) 

Strategic Petroleum Reserve. Texoma group salt domes. West 

berry Expansion, Black Bayou, Vinton, Big Hill. Volume 
II. Appendices A and B. Draft environmental impact statement, 
3:39114 (PB-274183) 

Strategic Petroleum reserve. Texoma group salt domes. West 
Hackberry Expansion, Black Bayou, Vinton, Big Hill. Volume 
III. Appendix C. Draft environmental impact statement, 3:39115 
(PB-274184) 

Strategic Petroleum Reserve. Texoma group salt domes. West 
Hackberry Expansion, Black Bayou, Vinton, Big Hill. Volume 
IV. Appendices D-S. Draft environmental impact statement, 
3:39116 (PB-274185) 

PETROLEUM/TRADE 

Conference on coal production, use, and financing, 3:39009 

(CONF-770136-) 
PETROLEUM/TRANSPORTATION SYSTEMS 

Crude oil by alternate from Naval Petroleum Reserve No. 
1: Elk Hills/SOHIO Pipeline Connection Conveyance System, 
Terminal Tank Farm relocation to Rialto, California, 3:39128 
(DOE/EIS-0020) 

PETROLEUM/UNDERGROUND STORAGE 
Rock mass characterization for location and design of an 
underground oil storage facility, 3:39136 
PETROLEUM/VISCOSITY 
Physical properties of conventional and biodegraded oils, 3:39190 
PETROLEUM DEPOSITS 


See also OIL FIELDS 
PETROLEUM DEPOSITS/DECISION MAKING 
Statement of State Senator William M. Bulger (D-Boston) on the 
“Toward Tomorrow Fair,” Univ. of Massachusetts Campus, 


tions and current outlook, 3:40642 
RAGE 
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Amherst, Massachusetts (New England energy sources 
development), 3:40730 
PETROLEUM DEPOSITS/ELECTRICAL SURVEYS 
Study of the possibility of using dielectric surveying to investigate 
low-ohm profiles, 3:39050 
PETROLEUM DEPOSITS/ENERGY SOURCE 
DEVELOPMENT 
Statement of State Senator William M. Bulger (D-Boston) on the 
“Toward Tomorrow Fair,” Univ. of Massachusetts Campus, 
Amherst, Massachusetts (New England energy sources 
development), 3:40730 
PETROLEUM DEPOSITS/EVALUATION 
Structure and oil-gas potential in the subground continental 
margins (exemplified by West Africa and Eastern Asia), 3:39036 
PETROLEUM DEPOSITS/EXPLOITATION 
Offshore: nations needing our help to exploit oil and gas (British 
offshore supply industry), 3:40670 
PETROLEUM DEPOSITS/EXPLORATION 
Chalk diagenesis and its relation to petroleum exploration: oil from 
chalks, a modern miracle, 3:39039 
Effect of automatic amplification regulators (AAR) for 
reproducing seismic oscillations on the amplitude spectra of 
seismic recordings, 3:3 
Method and device for determining the properties of ground 
formations in the borehole zone by means of high-frequency 
dielectric-induction borehole measurement (Patent), 3:39043 
Oil, gas field discovered in San-Shui, Kwangtung, 3:39038 
Theoretical and experimental development of a two-probe, pulse 
neutron method for distinguishing oil-bearing and water-bearing 
collectors, 3:39046 
PETROLEUM DEPOSITS/GAMMA LOGGING 
Method for in situ evaluation of the source rock potential of earth 
formations (Patent), 3:39037 
PETROLEUM DEPOSITS/GEOPHYSICAL SURVEYS 
Forecasting the development of geophysical studies for gas and oil 
up to the year 2000 (according to expert estimates), 3:39044 
Technical-economic indices of geophysical studies in oil and gas 
wells, 3:39102 
PETROLEUM DEPOSITS/MATURATION 
Molecular compositions of weathered petroleum and comparison 
with its possible source, 3:39040 
PETROLEUM DEPOSITS/ORIGIN 
Molecular compositions of weathered petroleum and comparison 
with its possible source, 3:39040 
PETROLEUM DEPOSITS/PROPPING AGENTS 
Sand consolidation method (Patent), 3:39071 
PETROLEUM DEPOSITS/RESERVOIR ENGINEERING 
Quarterly technical progress report, January-March 1978, 3:39033 
(BERC/QPR-78/1) 
PETROLEUM DEPOSITS/SEISMIC SURVEYS 
Scattering = —— times of reflected waves at an oil-gas 
it, 3:39035 
PETROLEUM DISTILLATES/ADDITIVES 
Additives and fuels containing these (Patent), 3:39134 
Petroleum fuel additives: a case for recognition, 3:39132 
PETROLEUM DISTILLATES/COMBUSTION PROPERTIES 
Petroleum fuel additives: a case for recognition, 3:39132 
PETROLEUM FRACTIONS 
See also GAS OILS 
PETROLEUM DISTILLATES 
PETROLEUM RESIDUES 
PETROLEUM FRACTIONS/COKING 
Process for the production of desulfurized oil and combustion gas 
from heavy oil (Patent), 3:39095 
PETROLEUM INDUSTRY 
See also MINERAL INDUSTRY 
PETROLEUM INDUSTRY/ECONOMIC IMPACT 
Economic dependence of Ohio on the U.S. petrochemical 
industry, 3:39098 (NP-23113) 
PETROLEUM INDUSTRY/ECONOMICS 
Bibliography of investment costs, operating costs, and related 
economic information for the mineral industries, January- 
December 1977, 3:40550 (FE-EES-78/3) 
Proceedings of the Council of Economics, 3:40530 
PETROLEUM INDUSTRY/ENERGY SOURCE 
DEVELOPMENT 
Analysis of Federal incentives used to stimulate energy 
production: an executive summary, 3:40640 (PNL-2410) 
PETROLEUM INDUSTRY/MONOPOLIES 
Mixed and vexed subject of oil industry profits, 3:40674 
PETROLEUM INDUSTRY/OFFSHORE OPERATIONS 
Development of the oil and gas resources of the United Kingdom, 
1978 (Monograph), 3:40672 
PETROLEUM INDUSTRY/PROFITS 
Mixed and vexed subject of oil industry profits, 3:40674 
PETROLEUM PRODUCTS 
See also GAS OILS 


PHOTODETECTORS/DESIGN 


GASOLINE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/BIOASSAY 
Mutagenicity of fractionated test material from the synthetic fuel 
technology with bacterial systems, 3:41519 (CONF-780230-1) 
PETROLEUM PRODUCTS/BIOLOGICAL 
Reactions of some Black Sea organisms in an electric field exposed 
to dissolved petroleum products, 3:39123 
PETROLEUM PRODUCTS/CHEMICAL ANALYSIS 
Improvement of the Wickbold combustion apparatus for the 
decomposition of petroleum products and used lubricating oils 
for the trace analysis of inorganic components, 3:41198 
PETROLEUM PRODUCTS/ENVIRONMENTAL 
Mutagenicity of fractionated test material from the synthetic fuel 
technology with bacterial systems, 3:41519 (CONF-780230-1) 
PETROLEUM PRODUCTS/GOVERNMENT POLICIES 
Effects of crude oil price controls, entitlements, and taxes on 
refined-product prices and energy independence, 3:40671 
PETROLEUM PRODUCTS/HYDROGENATION 
Method to operate a hydrogenation plant (Patent), 3:38737 
PETROLEUM PRODUCTS/STORAGE 
Petroleum management ordinance (Mineralbewirtschaftungs- 
Verordnung * MinOelBewV). Dated 21st July 1976, 3:39137 
PETROLEUM REFINERIES/CO-GENERATION 
Potential for cogeneration development in six major industries by 
1985, 3:40580 (HCP/M60172-01/2) 
PETROLEUM REFINERIES/WASTE PROCESSING 
Study of variables that affect the corrosion of sour water strippers, 
3:39108 
PETROLEUM RESIDUES/ADDITIVES 
Petroleum fuel additives: a case for recognition, 3:39132 
PETROLEUM RESIDUES/COMBUSTION PROPERTIES 
Petroleum fuel additives: a case for recognition, 3:39132 
PETROLEUM RESIDUES/DESULFURIZATION 
Device to catalytically treat hydrocarbon products, particularly 
oe as well as method to operate the device (Patent), 
: 7 
PETROLEUM RESIDUES/THERMAL CRACKING 
Thermal cracking of shale oil (Patent), 3:39185 
PFR REACTOR/FUEL ASSEMBLIES 
Comparison of the application of plate and beam theories to the 
elastic dilation and interaction of PFR sub-assembly wrappers, 
3:40219 (ND-R-9(S)) 
'HAGES 


See BACTERIOPHAGES 
PHENOLS/BIOLOGICAL INDICATORS 
Determination of phenol in the urine of workers exposed to 
benzene, 3:41750 
PHENOLS/CHEMISTRY 
Red color given by coal-tar phenols and aqueous alkalies isolation 
pe quinone derived from a tetrahydroxytetramethylbiphenyl, 
:38787 
PHENOLS/RECOVERY 
Removal of phenols from process condensate, 3:38745 (FE-2240- 
39) 
PHENOLS/REMOVAL 
EDS coal liquefaction process development: Phase IIIB. 
Quarterly technical progress report, July 1-September 30, 1977, 
3:38777 (FE-2893-3) 
PHI-1019 RESONANCES/PARTICLE PRODUCTION 
phi-meson production in 3.75-GeV/c 7* p interactions, 3:41836 
PHOSPHATES/DIMERS 
Studies of the conformation of modified dinucleoside phosphates 
containing 1,N°-ethenoadenosine and 2’-O-methylcytidine by 
360-MHz 'H nuclear magnetic resonance spectroscopy. 
Investigation of the solution conformations of dinucleoside 
phosphates, 3:41565 
PHOSPHORIC ACID ESTERS/GAS CHROMATOGRAPHY 
Determination of monobutylphosphoric acid and 
dibutylphosphoric acid in tributylphosphate-dodecane 
extracting solutions, 3:41188 (ORNL/TM-6268) 
PHOSPHORUS 31/E2-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
PHOSPHORUS 31/ENERGY LEVELS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
PHOSPHORUS 31/M1-TRANSITIONS 
Coulomb excitation of sd shell nuclei: c self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
PHOTOCATHODES/PHOTOEMISSION 
Energy distribution of photoelectrons and the time resolution of 
the “Picochron”, 3:41416 (UCRL-Trans-11342) 
PHOTODETECTORS/DESIGN 
pn Peete silicon sensor for high-intensity solar flux mapping, 
454 





PHOTODETECTORS/DIFFUSION LENGTH 


PHOTODETECTORS/DIFFUSION LENGTH 

Diffusion | measurement by a simple photoresponse 

technique, 3:39559 

PHOTODIODES/PHYSICAL RADIATION EFFECTS 

Electron beam irradiationeffecgs on — photodiodes, 3:41408 
PHOTOELECTROLYTIC parton wy 

at the n- and p-type GaP electrodes, 3:39668 
/ELECTROCHEMISTR 


Anodic 
a ecient ag CELLS Y 
the n- and ne Oe GaP electrodes, 3:39668 


GaP electrodes, 3:39668 
OCHEMISTRY 


Anodic processes at 
PHOTOGALVANIC CELLS/AN 
Anodic processes at the n- and p-t 
_ ALVANIC the n and GaP el 3:39668 
at the n- p-type electrodes, 
PHOTOGRAPHIC FILMS ——— oa G 
messy polaroid print coaters, 3:42078 
PHOTOGRAPHS 
See IMAGES 
PHOTON TRANSMISSION SCANNING/TOMOGRAPHY 
Method and apparatus for improved radiation detection in 
radiation scanning systems (Patent), 3:41418 
PHOTON TRANSPORT 
(For diffusion or transmission of energetic photons in material media.) 
PHOTON TRANSPORT/COMPUTER CODES 
Production of multi-group data at Livermore , of 
CLYDE code, for CDC-7600), 3:41917 (UCRL-80699) 
PHOTON-ELECTRON INTERACTIONS/COMPTON EFFECT 
New method of sampling the Klein-Nishina probability 
distribution for all incident photon energies above 1 keV (a 
revised complete account) (Monte Carlo method, differential 
cross sections), 3:41844 (LA-7188-MS) 
PHOTON-NUCLEON INTERACTIONS/TOTAL CROSS 
SECTIONS 
New vector mesons and _— total cross sections, 3:41846 
PHOTONS/ABSORPTIO 
Cross section probability tables in multi-group transport 
calculations, 3:41916 (UCRL-80655) 
Production of multi-group data at Livermore (Description of 
CLYDE code, for CDC-7600), 3:41917 CUCRL 20059) 
PHOTOVOLTAIC CELLS/SEMICONDUCTOR MATERIALS 
Device applications of ternary compounds, 3:39493 
PHOTOVOLTAIC CONVERSION. INOMIC ANALYSIS 
Major terrestrial applications for photovoltaic solar energy 
a in the 1980-2000 period, 3:39521 
imple model for solar energy economics in the - K., 3:39545 
PHO! ‘aa ap! a a VERSION/ECONOMI 


tas economic and political aspects of photovoltaic 


ae Ey, 3:39543 
PHOTOVOLTAIC CONVERSION/ECONOMICS 
Solar photovoltaic conversion electric utility point of view and 
dev t role, 3:39675 
PHOTOVOLTAIC CONVERSION/FEASIBILITY STUDIES 
Major terrestrial applications for photovoltaic solar energy 
conversion in the 1980-2000 period, 3:39521 
PHOTOVOLTAIC CONVERSION/GOVERNMENT POLICIES 
Some economic and political aspects of photovoltaic 
devel t, 3:39543 
PHOTOVOLTAIC CONVERSION/MATERIALS 
— _ ERDA photovoltaic material and device studies, 
oY CONVERSION/MATHEMATICAL 


ened for solar en economics in the U.K., 3:39545 
PHOT VOLTAIC CO ERSION/MEETINGS 
Twelfth IEEE photovoltaic s conference, 3:39579 
ay hen iC CONVERSION/PUBLIC OPINION 


litical aspects of photovoltaic 
aucune, t, 3: 339843 


PHOTOVOLTAIC CONVERSION/RESEARCH PROGRAMS 
—— _ seams of the U.S. photovoltaic conversion program, 
French activities in od ~~ of photovoltaic power conversion for 
terrestrial use, 3:395 

German activities in > ag field of terrestrial application of solar cell 
arrays, 3:39520 

Photovoltaic system in "Sunshine Project” R and D is underway 
in Japan, 3:39519 

Solar energy research ay of the Commission of the 
European Communities, 3: 

on. ee ERDA emedads material and device studies, 

— 2 the West German terrestrial photovoltaic program, 

Terrestrial solar cell R and D in the UK, 3:39518 

say tnt 0 CONVERSION/REVIEWS 
Solar ener, AT pane available and the practical limitations, 

3:40722 (CO 770155-) 
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PHOTOVOLTAIC CONVERSION/TECHNOLOGY 
ASSESSMENT 


Progress and trends in the development of terrestrial photoelectric 
conversion, 3:39488 
PHOTOVOLTAIC EFFECT/MATHEMATICAL MODELS 
Model of the CdS/CueS heterojunction, 3:39655 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/DESIGN 

Institutional applications of solar total energy systems. Third 
quarterly report, 3:39686 (ALO-3786-2) 

Interface design considerations for terrestrial solar cell modules, 
3:39676 

Performance and cost assessment of photovoltaic system concepts, 
3:39524 

Photovoltaic system design and analysis application to a shopping 
center, 3:39526 

Regional conceptual design and analysis studies for residential 
photovoltaic systems, 3:39671 (SAND-78-7014) 

Technical and economic results of solar photovoltaic power 
systems analyses (Residential, intermediate, and central station 
systems), 3:39525 

PHOTOVOLTAIC POWER PLANTS/ECONOMIC ANALYSIS 

Conceptual design and systems analysis of photovoltaic power 
systems. Volume II. Systems. Revised final report, 3:39669 
(ALO-2744-13(Vol.2)) 

Conceptual design and systems analysis of photovoltaic power 
systems. Final report. Volume T1K2), Technology, 3:39673 
(ALO-2744-13(V ol.3)(Pt.2)) 

Cost of earth power from photovoltaic power satellite, 3:39677 

Major terrestrial applications for photovoltaic solar energy 
conversion in the 1980-2000 period, 3:39521 

Mission analysis of photovoltaic solar energy conversion. Volume 
III. Major missions for the mid-term (1986-2000), 3:39670 (SAN- 
1101/PA8-1/3) 

Nominal cost and performance objectives for photovoltaic panels 
in nonconcentrating central station applications, 3:39674 

a and cost assessment of photovoltaic system concepts, 

9524 

Photovoltaic system design and analysis application to a shopping 
center, 3:39526 

Technical and economic results of solar photovoltaic power 
systems analyses (Residential, intermediate, and central station 
systems), 3:39525 

PHOTOVOLTAIC POWER PLANTS/ECONOMICS 

Solar photovoltaic conversion electric utility point of view and 

development role, 3:39675 
PHOTOVOLTAIC POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Hypothetical 1000 MW(e) photovoltaic solar-electric plant. Final 
environmental impact statement, 1 April-31 July 1976, 3:39459 
(PB-273108) 

PHOTOVOLTAIC POWER PLANTS/FEASIBILITY STUDIES 

Major terrestrial applications for photovoltaic solar energy 
conversion in the 1980-2000 period, 3:39521 

Mission analysis of photovoltaic solar energy conversion. Volume 
III. Major missions for the mid-term (1986-2000), 3:39670 (SAN- 
1101/PA8-1/3) 

PHOTOVOLTAIC POWER PLANTS/MARKETING 

RESEARCH 


Mission analysis of photovoltaic solar energy conversion. Volume 
II. Survey of near-term (1976-1985) civilian applications in the 
United States, 3:39483 (SAN-1101/PA8-1/2) 

PHOTOVOLTAIC POWER PLANTS/PERFORMANCE 

a ce and cost assessment of photovoltaic system concepts, 

PHOTOVOLTAIC POWER PLANTS/REGIONAL ANALYSIS 

Regional conceptual design and analysis studies for residential 

photovoltaic systems, 3:39671 (SAND-78.7014) 
PHOTOVOLTAIC POWER PLANTS/RESEARCH PROGRAMS 
— a ERDA photovoltaic systems definition project, 


:395 
PHOTOVOLTAIC POWER PLANTS/SIMULATION 
Computer simulation of photovoltaic systems, 3:39523 
Conceptual design and systems analysis of photovoltaic power 
systems. Final rt. —— ITI(2). Tuthasionn, 3:39673 
(ALO.2744-13V0L 3)(Pt 
PHOTOVOLTAIC POWER PLANTS/SY: STEMS ANALYSIS 
Computer simulation of photovoltaic systems, 3:39523 
Conceptual design and systems analysis of photovoltaic power 
systems. Volume II. Systems. Revised final report, 3:39669 
(ALO-2744-13(Vol.2)) 
PHYSICAL PROTECTION DEVICES 
See also SECURITY SEALS 
PHYSICAL PROTECTION DEVICES/EVALUATION 
DOE-sponsored evaluations of interior intrusion detection 
systems, 3:41414 (SAND-77-1505C) 





SEPT. 15, 1978 


PHYSICAL RADIATION EFFECTS/TEMPERATURE 
DEPENDENCE 
In-pile temperature dependence of the yield strength and growth 
of Zircaloy (AWBA development program), 3:41117 (WAPD- 
TM-1305) 
PHYTOHEMAGGLUTININ/BIOLOGICAL EFFECTS 
Reproducible microtechnique for measuring stimulation of human 
lymphocytes by phytohemagglutinin (Tritium tracer technique, 
226Ra), 3:41578 (ANL-77-65(Pt.2)) 
PHYTOPLANKTON 
See also ALGAE 
DIATOMS 
PHYTOPLANKTON/ENTRAINMENT 
Combined toxicity effects of chlorine, ammonia, and temperature 
on marine plankton. Progress report, November 1976-31 
January 1978, 3:41720 (COO-2532-3) 
PHYTOPLANKTON/PRODUCTIVITY 
Combined toxicity effects of chlorine, ammonia, and temperature 
on marine plankton. Progress report, November 1976-31 
January 1978, 3:41720 (COO-2532-3) 
PHYTOPLANKTON/TEMPERATURE EFFECTS 
Combined toxicity effects of chlorine, ammonia, and temperature 
on marine plankton. Progress report, November 1976-31 
January 1978, 3:41720 (COO-2532-3) 
PICEANCE CREEK BASIN/OIL SHALE MINING 
Geotechnical considerations, mine design Federal Oil Shale Tract 
C-a, Colorado, 3:39163 
PIGMENTS 
See also CHLOROPHYLL 
Resonance Raman kinetic spectroscopy of bacteriorhodopsin on 
the microsecond time scale, 3:41631 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS/MULTIPLE PRODUCTION 
Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c, 3:41831 
PION MINUS REACTIONS/PARTICLE PRODUCTION 
Search for new short-lived particles in collisions between 60 
GeV/c w~ mesons and emulsion nuclei, 3:41837 
PION MINUS-PROTON INTERACTIONS/CHARGE- 
EXCHANGE INTERACTIONS 
Comparative study of rho®, w, K*°(890), and K-bar*°(890) 
production by charge-exchange reactions, 3:41835 
PION MINUS-PROTON INTERACTIONS/FINAL-STATE 
INTERACTIONS 
Energy-independent phase-shift analysis of the z~ 7r° interaction 
from the reaction 7~ p—>m™ 7r°p, 3:41839 
PION MINUS-PROTON INTERACT IONS/INCLUSIVE 
INTERACTIONS 


Study of the relative scale invariance in the reaction 7~ +p 
—A-+x (A forward), 3:41838 
PION MINUS-PROTON INTERACTIONS/REVIEWS 
Recent results from the omega spectrometer (Mass spectra, cross 
sections), 3:41832 (SLAC-204) 
PION MINUS-PROTON INTERACTIONS/SCALE 
INVARIANCE 
Study of the relative scale invariance in the reaction 7~ +p 
—A+x (A forward), 3:41838 
PION PLUS-NEUTRON INTERACTIONS/CHARGE- 
EXCHANGE INTERACTIONS 
Comparative study of rho®, w, K*°(890), and K-bar*°(890) 
production by charge-exchange reactions, 3:41835 
PION PLUS-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
phi-meson production in 3.75-GeV/c 7* p interactions, 3:41836 
PION REACTIONS/BREAKUP REACTIONS 
Extracting deltas from the deuteron (Relativistic calculation), 
3:41870 
PION-PION INTERACTIONS/PHASE SHIFT 
Energy-independent phase-shift analysis of the 7~ 7° interaction 
from the reaction 7” p—7™~ 7r°p, 3:41839 
PION-PROTON INTERACTIONS/DIFFRACTION MODELS 
Recent development in diffractive studies, 3:41818 (SLAC-PUB- 
1646 


PION-PROTON INTERACTIONS/SCATTERING 
AMPLITUDES 
Recent development in diffractive studies, 3:41818 (SLAC-PUB- 


1 
PIPE FITTINGS/STRESSES 
Stresscoat test of 6-inch pipe clamp in TTF (LMFBR), 3:40218 
(LMEC-TDR-78-5) 
PIPELINE QUALITY GAS 
_ See HIGH BTU GAS 


ELINES 
See also ALASKA GAS PIPELINE 
ALASKA OIL PIPELINE 
NATURAL GAS DISTRIBUTION SYSTEMS 


PLASMA/ELECTROMAGNETIC RADIATION 


SLURRY PIPELINES 
PIPELINES/HEAT LOSSES 
Effects of horizontal and vertical spacers on the heat transfer 
across a horizontal, annular, air-filled cavity, 3:41314 
PIPELINES/OIL SPILLS 
Spillages from oil industry cross-country pipelines in Western 
Europe. Statistical summary of reported incidents, 1976 (14 
spills in 1976), 3:39119 
PIPELINES/VALVES 
Method of calculation of the efficiency of gas thermoelectric 
drives (For control and shutoff devices for pipelines), 3:40748 
PIPES/CORROSION 
Coso geothermal corrosion studies. Final report, 3:39920 (AD-A- 
045511) 
PIPES/FAILURES 
Sodium piping survey to July 1977, 3:40389 (AI-DOE-13225) 
Water turbine pump failure, 3:41083 
PIPES/GAS TUNGSTEN-ARC WELDING 
Tooling for mechanized welding of large diameter pipe, 3:40298 
(TREE-1258) 
PIPES/IN-SERVICE INSPECTION 
Development of adaptive learning networks for pipe inspection. 
Final report (BWR), 3:40123 (EPRI-NP-688) 
PIPES/MATERIALS TESTING 
Coso geothermal corrosion studies. Final report, 3:39920 (AD-A- 


045511) 
PIPES/POSITIONING 
Mechanical pipe and seal-alignment device (Patent), 3:39059 
PIPES/ULTRASONIC TESTING 
Development of adaptive learning networks for pipe inspection. 
Final report (BWR), 3:40123 (EPRI-NP-688) 
PISTONS/TESTING 
Investigation of the strength of the materials of internal 
combustion engine pistons in conditions of cyclic and 
thermocyclic loading, 3:40947 
PITCHES/BINDERS 
Coal tar pitch. Interrelations between properties and utilization of 
coal tar pitch, 3:38797 
PITCHES/CHEMICAL PROPERTIES 
Coal tar pitch. Interrelations between properties and utilization of 
coal tar pitch, 3:38797 
PLANT CELLS/LIGHT SCATTERING 
Light-scatter analysis of microalgae. Correlation of scatter 
patterns from pure and mixed asynchronous cultures, 3:41621 


See also ALGAE 
AQUA =~ ORGANISMS 
BIOMASS 
FUNGI 
NICOTIANA 
SUGAR CANE 
TRADESCANTIA 
PLANTS/BIOCHEMISTRY 
Purification, partial characterization, and immunological 
relationships of multiple low molecular weight protease 
inhibitors of soybean, 3:41575 
PLANTS/CONTAMINATION 
Methodology for assessing dose commitment to individuals and to 
the population from ingestion of terrestrial foods contaminated 
by emissions from a nuclear fuel re a plant at the 
Savannah River Plant, 3:41672 (UCID-17743) 
PLANTS/ENDANGERED SPECIES 
Biological/environmental relationships in desert ecosystems of the 
Nevada Test Site. Progress report for period May 1, 1977-June 
30, 1978, 3:41493 (COO-2307-14) 
PLANTS/ENVIRONMENTAL EFFECTS 
Interception and retention of simulated cooling tower drift by 
vegetation, 3:41435 (CONF-780533-1) 
PLANTS/RADIONUCLIDE KINETICS 
Spatial and temporal patterns in transport and respiratory 
—— of [**C]sucrose by white oak (Quercus alba) roots, 
41548 


PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
(POWE 


R) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HOMOGENEOUS PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
Plasma physics (Book), 3:41956 
PLASMA/ELECTROMAGNETIC RADIATION 
Diffraction of a surface wave on a half-plane between plasma and 
dielectric, 3:42000 





PLASMA/ELECTRON TRANSFER 


Self-focusing of electromagnetic beams in plasmas: some recent 
investigations, 3:41993 
PLASMA/ELECTRON TRANSFER 
Molecular-dynamic method in the theory of electron transfer 
coefficients of a nonideal plasma, 3:41961 
PLASMA/EQUATIONS OF STATE 
Equation of state of nonideal plasma, 3:41963 
PLASMA/KINETIC EQUATIONS 
a _— for dissipative two-fluid plasmas, 3:41958 (IPP- 
/1 
PLASMA/LASER RADIATION 
Kinetic energy of laser accelerated charged particles in a plasma 
and the possibility of pair production, 3:41994 
— — and related plasma phenomena. Volume 4B, 
41989 
Laser radiation forces: generation of and dependence on magnetic 
fields, 3:41990 
Numerical calculations of laser interaction with plasmas including 
momentum transfer of the nonlinear forces, 3:41991 
Recoil and gravitational effects of electrons in plasmas within very 
intense laser radiation, 3:41995 
Wavelength-dependent phenomena in nonlinear laser-plasma 
interactions, 3:41992 
PLASMA/LASER-RADIATION HEATING 
Axial heating of magnetically confined plasma with CO; lasers, 
3:41944 
PLASMA/PAIR PRODUCTION 
Kinetic energy of laser accelerated charged particles in a plasma 
and the possibility of pair production, 3:41994 
PLASMA/PERTURBATION THEORY 
a principle for dissipative two-fluid plasmas, 3:41958 (IPP- 
6/160) 


PLASMA/SHOCK HEATING 
Variation of coefficients of a stationary shock wave reflected from 
a rigid wall, for a profiled pressure, 3:41945 
PLASMA ARC SPRAYING/REVIEWS 
Preparation of coatings by high-temperature spraying, 3:41038 
(BNWL-tr-291) 
PLASMA DIAGNOSTICS/ELECTROSTATIC ANALYZERS 
Magnetically shielded sampling technique for plasma diagnostics 
in a medium-pressure magnetoplasma, 3:41950 
PLASMA DIAGNOSTICS/LASER RADIATION 
Depolarization in laser probing of inhomogeneous magnetized 
plasmas, 3:41947 (NRL-MR-3703) 
Study of processes in a helium plasma using a dye laser, 3:41954 
PLASMA BIAGNOSTICS/LIGHT SCATTERING 
g parameters of a plasma by the low-frequency 
fluctuations of scattered light, 3:41949 
PLASMA DIAGNOSTICS/MASS SPECTROSCOPY 
Magnetically shielded sampling technique for plasma diagnostics 
in a medium-pressure magnetoplasma, 3:41950 
PLASMA DIAGNOSTICS/PROBES 
Magnetically shielded sampling technique for plasma diagnostics 
in a medium-pressure magnetoplasma, 3:41950 
PLASMA DRIFT 
Time evolution of mass flows in a collisional tokamak, 3:41960 
(PPPL-1427) 
PLASMA DRIFT/KINETIC EQUATIONS 
Kinetic transport properties of a bumpy torus with finite radial 
ambipolar field, 3:41959 (ORNL/TM-6215) 
PLASMA MACROINSTABILITIES 
See also FLUTE INSTABILITY 
High beta tokamak instabilities, 3:41973 (ORNL/TM-6273) 
= —~ of plasma column with an embedded ion beam, 
:41 
Wall stabilization action on MHD instabilities, 3:41972 (ORNL/ 
TM-6219) 
PLASMA MICROINSTABILITIES 
See also DRIFT INSTABILITY 
PLASMA MICROINSTABILITIES/NONLINEAR PROBLEMS 
Microinstabilities in plasmas - non-linear effects, 3:41977 
PLASMA PRODUCTION/MEETINGS 
Plasma physics. Volume 1, 3:41815 (INIS-mf-3255) 
PLASMA SHEATH/ELECTROMAGNETIC FIELDS 
Surface impedance of plasma with mirror-diffusion scattering of 
particles on a boundary. Pt. 1, 3:42001 
PLASMA SHEATH/STABILITY 
Resonance instability of a confined plasma with a nonuniform 
electron velocity, 3:41981 
Plasma simula‘ ae 
simulation by means of a magnetostatic program, 3:41966 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
ION ACOUSTIC WAVES 
Thermonuclear reaction wave in high-density plasma, 3:42068 


ERA Vol. 3, No. 17 


PLASMA WAVES/CORRELATION FUNCTIONS 
Fluctuations of surface waves in inhomogeneous magnetoactive 
plasma, 3:41999 
PLASMA WAVES/EXCITATION 
Excitation of potential surface oscillations in semiconfined 
inhomogeneous plasma with metal screen by electron beams, 
3:41997 
PLASMA WAVES/OSCILLATION MODES 
Microscopic theory of the long-wavelength modes of two 
component plasmas and ionic liquids. I. The transverse modes, 
3:41987 
Microscopic theory of the long-wavelength modes of two- 
component plasmas and ionic liquids. II. The longitudinal 
modes, 3:41988 
Microscopic theory of the long-wavelength modes of two- 
component plasmas and ionic liquids. III. The space-time 
correlation functions, 3:41986 
PLASMA WAVES/TURBULENCE 
Problem of wave transformation on the dielectric-turbulent plasma 
interface, 3:41982 (INIS-mf-3255) 
PLASMA WAVES/WAVE PROPAGATION 
Problem of wave transformation on the dielectric-turbulent plasma 
interface, 3:41982 (INIS-mf-3255) 
Waves and microinstabilities in plasmas - linear effects, 3:41985 
Weak magnetic field limit of electromagnetic and electrostatic 
waves, 3:41996 
PLASTIC SCINTILLATION DETECTORS/DESIGN 
8-scintillation monitor for krypton-85 at high pressures, 3:41404 
PLASTIC SCINTILLATION DETECTORS/TIME 
RESOLUTION 
Streak camera measurement of subnanosecond plastic scintillator 
properties, 3:41400 
PLASTIC SCINTILLATORS/FLUORESCENCE 
Streak camera measurement of subnanosecond plastic scintillator 
properties, 3:41400 
cs 


See also LUCITE 
POLYACRYLATES 
POLYETHYLENES 
PLASTICS/COMBUSTION PRODUCTS 
Insuring fire protection in the use of flammable materials in mines 
of the German Democratic Republic, 3:39025 
PLASTICS/MATERIALS RECOVERY 
Semi-wet selective pulverizing system: a feasibility study, 3:40933 
Some chemical problems in the recycling of plastics, 3:40932 
PLASTICS/PERMEABILITY 
Material and design considerations of encapsulants for 
photovoltaic arrays in terrestrial applications, 3:39632 
PLATES 
(Thicker than SHEETS or FOILS.) 
PLATES/RADIANT HEAT TRANSFER 
Combined free convection and radiation, 3:41321 
PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/SINTERIN 
Catalyst sintering studies. Interim report, 3:40754 (EPRI-EM-661) 
PLATINUM 188/ENERGY LEVELS 
Study of 1% 1% 1% Pt using the (p,t) reaction, 3:41901 (COO-1265- 
1 


90) 
PLATINUM 190/ENERGY LEVELS 
Study of 1 1% 1% using the (p,t) reaction, 3:41901 (COO-1265- 
190) 
PLATINUM 192/ENERGY LEVELS 
Study of 1% 19? 1% p+ using the (p,t) reaction, 3:41901 (COO-1265- 
1 


90) 
PLATINUM 192 TARGET/PROTON REACTIONS 
Study of 1% 1% 1% pt using the (p,t) reaction (Angular 
distributions), 3:41901 {COO-1265-1 90) 
PLATINUM 194/ENERGY LEVELS 
~— of 1% 192 194+ using the (p,t) reaction, 3:41901 (COO-1265- 


PLATINUM 194 TARGET/PROTON REACTIONS 
Study of 1% 1% 19+ using the (p,t) reaction (Angular 
distributions), 3:41901 (COO-1265-190) 
PLATINUM 195/DECAY 
Nuclear data sheets for io 195, 3:41898 
PLATINUM 195/ENERGY LEVELS 
Nuclear data sheets for A= 195, 3:41898 
PLATINUM 195/NUCLEAR STRU 
Nuclear data sheets for A= 195, 3:41898 
PLATINUM 196/ENERGY LEVELS 
~— 190 192 194 Pt using the (p,t) reaction, 3:41901 (COO-1265- 
PLATINUM 196 TARGET/PROTON REACTIONS 
Study of 1% 19? 1% Pt using the (p,t) reaction (Angular 
distributions), 3:41901 (COO-1265-190) 
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PLBR REACTOR/CONTAINMENT BUILDINGS 
Primary heat transport system and reactor containment building: 
layout selection study. Prototype large breeder reactor. Phase 
II, 3:40225 (TID-28256) 
PLBR REACTOR/PRIMARY COOLANT CIRCUITS 
Primary heat transport system and reactor containment building: 
layout selection study. Prototype large breeder reactor. Phase 
II, 3:40225 (TID-28256) 
PLBR REACTOR/REACTOR COMPONENTS 


Prototype Large Breeder Reactor: Phase II follow-on final report, 


3:40224 (TID-28251) 
PLUMES 
Further studies on the oxidation of sulfur dioxide in coal-fired 
power plant plumes, 3:41475 
PLUMES/ENVIRONMENTAL EFFECTS 
Computer simulation of the visual effects of smoke plumes, 
3:41438 (LA-UR-78-689) 
PLUTONIUM/BIOLOGICAL INDICATORS 
System for sampling and monitoring microscopic organisms and 
substances (Patent), 3:41722 
PLUTONIUM/BREEDING 
Basic requirements of laser fusion power production and laser 
fusion-fission plutonium breeding, 3:42016 
PLUTONIUM/DIFFUSION 
Studies of nuclear-waste migration in geologic media. Annual 
report, November 1976-October 1977, 3:39329 (ANL-78-8) 
PLUTONIUM/ELECTRON MICROSCOPY 
Quality engineering and control semiannual progress report, May- 
October 1977, 3:41184 (RFP-2699) 
PLUTONIUM/ENERGY TRANSPORT 
Risks in transporting materials for various energy industries, 
3:39299 
PLUTONIUM/ENVIRONMENTAL EFFECTS 
Quantitative environmental comparison of coal and nuclear 
generation workshop summary, 3:40684 (MTR-7004) 
PLUTONIUM/ENVIRONMENTAL TRANSPORT 
LASL models for environmental transport of radionuclides in 
forests (Plutonium cycling), 3:41505 (LA-UR-78-1097) 
Proposed guidance on dose limits for persons exposed to 
transuranium elements in the general environment. Summary 
report (Pu, Am, and Cm), 3:41692 (EPA-520/4-77-016) 
PLUTONIUM/FUEL CYCLE 
Civex: a diversion-proof plutonium fuel cycle, 3:40572 
PLUTONIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Fission Product Stream Control Project. 1975 annual report, 
3:41185 (ORNL-tr-4514) 
PLUTONIUM/RADIATION HAZARDS 
Proposed guidance on dose limits for persons exposed to 
transuranium elements in the general environment. Summary 
report (Pu, Am, and Cm), 3:41692 (EPA-520/4-77-016) 
PLUTONIUM/RADIOACTIVE WASTE PROCESSING 
Method of flocculation precipitation of plutonium waste solution 
(Patent), 3:39327 (ORNL-tr-4628) 
PLUTONIUM/TRANSPORT 
= transport package closure survey, 3:41270 (BNWL- 
288 
PLUTONIUM 237/INTESTINAL ABSORPTION 
Gastrointestinal absorption and retention of plutonium-238 in 
neonatal rats and swine, 3:41704 (PNL-2500(Pt.1)) 
PLUTONIUM 237/RETENTION 
Early retention of monomeric 7°? 7°°Pu(IV)-citrate in CS5S7BL/Do 
and BALB/cJ mice, 3:41713 
PLUTONIUM 237/UPTAKE 
Radionuclide distributions in deep-ocean sediment cores. Progress 
a 1 October 1976 - 31 December 1977, 3:41534 (COO- 
2379-18) 
PLUTONIUM 238/AERIAL MONITORING 
Advances in alpha air monitoring instrumentation (7°* Pu, **°Pu, 
241 Am), 3:41481 (LA-UR-78-1150) 
PLUTONIUM 238/BIOLOGICAL RADIATION EFFECTS 
Bone and lung tumor response following inhalation of transuranic 
nitrates, 3:41687 (PNL-2500(Pt.1)) 
Dose-effect studies with inhaled piutonium oxide in beagles 
(78®PuOz and ***PuOz), 3:41683 (PNL-2500(Pt.1)) 


Inhaled plutonium nitrate in dogs (7**Pu(NOs)4 and *°®Pu(NOs)4), 


3:41684 (PNL-2500(Pt.1)) 

Statistical evaluation of lung, bone, and liver tumors in rats 
exposed to aerosols of 7°*PuOz, *°*PuO2, and *“*CmOn, 3:41688 
(PNL-2500(Pt. 1)) 

PLUTONIUM 238/CARCINOGENESIS 

Radiation-induced malignancies in beagles: status of virus studies 

(**Pu and **°Pu), 3:41679 (PNL-2500(Pt.1)) 
PLUTONIUM 238/CHEMICAL PROPERTIES 

Chemical characterization of local and stratospheric plutonium in 

Ohio soils, 3:41503 


PLUTONIUM 239/RADIATION MONITORING 


PLUTONIUM 238/INTESTINAL ABSORPTION 

Absorption of transuranic nitrates by rats, guinea pigs, and dogs, 
3:41705 (PNL-2500(Pt.1)) 

Gastrointestinal absorption and retention of plutonium-238 in 
neonatal rats and swine, 3:41704 (PNL-2500(Pt.1)) 

PLUTONIUM 238/MATERIALS HANDLING 

Special radiation protection problems connected with the handling 

of plutonium-238, 3:39356 
PLUTONIUM 238/PATHOLOGICAL CHANGES 

Statistical evaluation of lung, bone, and liver tumors in rats 
exposed to aerosols of 7°*PuOs, 7°°PuO2, and 74*CmOkz, 3:41688 
(PNL-2500(Pt.1)) 

PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 

238 Py fuel form processes. Savannah River Laboratory monthly 
report, November/December 1977, 3:39377 (DPST-77-128-11/ 
12) 

PLUTONIUM 238/RADIONUCLIDE MIGRATION 

Radionuclide distributions in sediments of marine areas used for 
dumping solidified radioactive wastes, 3:41532 (COO-3563-62) 

PLUTONIUM 238/TISSUE DISTRIBUTION 

Removal of plutonium from the neonatal rat, 3:41707 (PNL- 
2500(Pt.1)) 

Toxicity of inhaled *** AmOn:, 3:41686 (PNL-2500(Pt.1)) 

PLUTONIUM 239/AERIAL MONITORING 

Advances in alpha air monitoring instrumentation (75*Pu, 7°°Pu, 
241 Am), 3:41481 (LA-UR-78-1150) 

PLUTONIUM 239/BIOLOGICAL RADIATION EFFECTS 

Bone and lung tumor response following inhalation of transuranic 
nitrates, 3:41687 (PNL-2500(Pt.1)) 

Deposition of 7°*Pu(NOs), aerosols in beagle dogs, 3:41709 (PNL- 
2500(Pt.1)) 

Dose-effect studies with inhaled plutonium oxide in beagles 
(75°PuO2 and *°*PuO2), 3:41683 (PNL-2500(Pt.1)) 

Effects of repeated exposures to **®PuOs, 3:41685 (PNL- 
2500(Pt.1)) 

Electron microscopic morphometry of lung (Comparison of rat 
and hamster lung morphology), 3:41675 (PNL-2500(Pt.1)) 

Expression of lung tumorigenesis in the hamster cheek-pouch 
(Model for 7°° PuO: aerosol carcinogenicity), 3:41674 (PNL- 
2500(Pt.1)) 

Inhaled plutonium nitrate in dogs (7°*Pu(NOs)4 and 2*°Pu(NOs)4), 
3:41684 (PNL-2500(Pt.1)) 

Initial deposition of inhaled PuO, aerosols in pigs (?°® PuOz), 
3:41708 (PNL-2500(Pt.1)) 

Statistical evaluation of lung, bone, and liver tumors in rats 
exposed to aerosols of 7°*PuOs, 7°°PuOs, and 7**CmOz, 3:41688 
(PNL-2500(Pt.1)) 

PLUTONIUM 239/CARCINOGENESIS 

Radiation-induced malignancies in beagles: status of virus studies 

(75®Pu and *°°Pu), 3:41679 (PNL-2500(Pt.1)) 
PLUTONIUM 239/CHEMICAL PROPERTIES 

Chemical characterization of local and stratospheric plutonium in 

Ohio soils, 3:41503 
PLUTONIUM 239/CHEMICAL REACTIONS 

Biological pathways and chemical behavior of plutonium and 

other actinides in the environment (7° Pu), 3:41499 
PLUTONIUM 239/DELAYED RADIATION EFFECTS 

Long-term effects of perinatally «dministered plutonium-239, 

3:41678 (PNL-2500(Pt.1)) 
PLUTONIUM 239/DISTRIBUTION 

Radionuclide distributions in deep-ocean sediment cores. Progress 
ae 1 October 1976 - 31 December 1977, 3:41534 (COO- 
2379-18) 

PLUTONIUM 239/DOSIMETRY 

Determination of skeletal 7*°Pu exernal counting at the skull, 
3:41669 (ANL-77-65(Pt.2)) 

PLUTONIUM 239/ENVIRONMENTAL TRANSPORT 

Biological pathways and chemical behavior of plutonium and 
other actinides in the environment (7° Pu), 3:41499 

PLUTONIUM 239/HEALTH HAZARDS 

Biological pathways and chemical behavior of plutonium and 

other actinides in the environment (7°° Pu), 3:41499 
PLUTONIUM 239/INHALATION 

Effects of inhaled °° PuO, on the primary immune response of 

beagle dogs, 3:41681 (PNL-2500(Pt.1)) 
PLUTONIUM 239/LUNG CLEARANCE 

In vitro studies of actinides and alveolar macrophages 
(Comparison of toxicity of °° PuO2, 7°*Pu(NOs) and 747 AmOz), 
3:41698 (PNL-2500(Pt. 1)) 

PLUTONIUM 239/PATHOLOGICAL CHANGES 

Statistical evaluation of lung, bone, and liver tumors in rats 
exposed to aerosols of *°*PuOz, 7°*PuOs, and *“*CmOnz, 3:41688 
(PNL-2500(Pt.1)) 

PLUTONIUM 239/RADIATION MONITORING 

Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV-0539-13) 

Method for collecting spores from a mold (Patent), 3:41504 
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PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 

Biological pathways and chemical behavior of plutonium and 
other actinides in the environment (7°* Pu), 3:41499 

Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV-0539-13) 

PLUTONIUM 239/RADIONUCLIDE MIGRATION 

Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV-0539-13) 

Radionuclide distributions in sediments of marine areas used for 
Gumping solidified radioactive wastes, 3:41532 (COO-3563-62) 

PLUTONIUM 239/RETENTION 

Early retention of monomeric 7°’ **®Pu(IV)-citrate in CS7BL/Do 

and BALB/cJ mice, 3:41713 
PLUTONIUM 239/TISSUE DISTRIBUTION 

Alcohol and radionuclide metabolism (In rats), 3:41703 (PNL- 
2500(Pt.1)) 

Cross-placental transfer of plutonium-239 in gravid baboons, 
3:41702 (PNL-2500(Pt.1)) 

Toxicity of inhaled *** AmO2, 3:41686 (PNL-2500(Pt.1)) 

PLUTONIUM 239/TOXICITY 

In vitro studies of actinides and alveolar macrophages 
(Comparison of toxicity of 7°*PuO2, 7°*Pu(NOs) and 7**AmO2), 
3:41698 (PNL-2500(Pt.1)) 

PLUTONIUM 239/UPTAKE 
Method for collecting spores from a mold (Patent), 3:41504 
PLUTONIUM 239 TARGET/NEUTRON REACTIONS 

Fission cross section of 7°°Pu relative to 7*5U from 0.1 to 10 MeV, 
3:41906 (ANL/NDM-39) 

Fission-product energy release for times following thermal- 
neutron fission of 7*°Pu between 2 and 14000 seconds, 3:41907 
(ORNL/NUREG-34) 

Fission product beta and gamma energy release quarterly progress 
report for October-December 1977 (Thermal fission of *** Pu), 
3:41908 (ORNL/NUREG/TM-191) 

PLUTONIUM 240/CHEMICAL PROPERTIES 

Chemical characterization of local and stratospheric plutonium in 

Ohio soils, 3:41503 
PLUTONIUM 240/DISTRIBUTION 

Radionuclide distributions in dee: sediment cores. Progress 
report, 1 October 1976 - 31 December 1977, 3:41534 (COO- 
2379-18) 

PLUTONIUM 240/RADIONUCLIDE MIGRATION 

Radionuclide distributions in sediments of marine areas used for 
dumping solidified radioactive wastes, 3:41532 (COO-3563-62) 

PLUTONIUM DIOXIDE/HOT PRESSING 

238 Pu fuel form processes. Monthly report, October 1977 (Multi- 

Hundred Watt; Milliwatt), 3:39376 (DPST-77-128-10) 
PLUTONIUM ISOTOPES/BIOLOGICAL RADIATION 
EFFECTS 


Radiological and Environmental Research Division annual report, 
July 1976-June 1977, 3:41664 (ANL-77-65(Pt.2)) 
PLUTONIUM ISOTOPES/BURNUP 
Sensitivity and uncertainty analysis for functionals of the time- 
dependent nuclide density field, 3:40285 (ORNL-5393) 
PLUTONIUM ISOTOPES/MAXIMUM PERMISSIBLE 
CONCENTRATION 
Oxidation of Pu(IV) to Pu(VI) by chlorine: consequences for the 
maximum permissible concentration of plutonium in drinking 
water, 3:41668 (ANL-77-65(Pt.2)) 
PLUTONIUM ISOTOPES/OXIDATION 
Oxidation of Pu(IV) to Pu(VI) by chlorine: consequences for the 
maximum permissible concentration of plutonium in drinking 
water, 3:41668 (ANL-77-65(Pt.2)) 
PLUTONIUM NITRATES/INTESTINAL ABSORPTION 
Absorption of transuranic nitrates by rats, guinea pigs, and dogs, 
3:41705 (PNL-2500(Pt.1)) 
PLUTONIUM OXIDES/ENVIRONMENTAL TRANSPORT 
Application of the box model theory to the geophysical transport 
of PuO:: geochemistry of Pu(NOs)s, 3:41500 
PLUTONIUM OXIDES/GEOCHEMISTRY 
Application of the box model theory to the geophysical transport 
of PuO2: geochemistry of Pu(NOs)s, 3:41500 
PLUTONIUM OXIDES/GEOPHYSICS 
Application of the box model theory to the geophysical transport 
of PuO2: geochemistry of Pu(NOs),, 3:41500 
PLUTONIUM RECYCLE 
Cooperative nuclear data and methods development. Eighth 
quarterly report, October-December 1977 (LMFBR), 3:40202 
(GEFR-14074-8) 
PLUTONIUM RECYCLE/SAFEGUARDS 
Decision analysis for dynamic accounting of nuclear material, 
3:39358 (LA-UR-78-648) 
PNEUMOCONIOSES/ETIOLOGY 
Biological effects of chronic inhalation of coal mine dust and/or 
diesel engine exhaust in rodents, 3:41734 (PNL-2500(Pt.1)) 
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PNICTIDES/MEETINGS 
Ternary compounds, 1977. Invited and contributed papers from 
the third international conference (Heriot-Watt Univ., 
Edinburg, April 14-15, 1977), 3:41160 
PNICTIDES/REVIEWS 
Few comments on the progress of ternary compounds (II-IV-V2 
compounds), 3:41161 
POISEUILLE FLOW 
See LAMINAR FLOW 
POLAND/THERMAL WATERS 
Geochemistry and origin of thermal waters in Poland. Publication 
No. 119, International Association of Hydrological Sciences, 
3:39875 (CONF-750821-6) 
Sudeten thermal waters and their origin in light of isotopic and 
geochemical investigations, 3:39881 (CONF-7406133-1) 
POLARIZED TARGETS/HELIUM DILUTION 
REFRIGERATORS 
Polarized target with dilution refrigerator: why and how, 3:41392 
(ANL-HEP-PR-77-88) 
POLARIZED TARGETS/OPERATION 
Polarized proton target-III. Operations manual, revision B, 
3:41394 (ANL-HEP-PR-78-06) 
POLLUTION 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
LAND POLLUTION 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/GOVERNMENT POLICIES 
False prophets of pollution. How fake ecologists sidetrack 
America’s progress (Book), 3:40548 
POLLUTION/HEALTH HAZARDS 
Quantitative environmental comparison of coal and nuclear 
generation workshop summary, 3:40684 (MTR-7004) 
POLLUTION/SAMPLING 
Evaluation of the national environmental specimen bank survey, 
3:41431 (PB-273823) 
POLLUTION/SOCIO-ECONOMIC FACTORS 
Energy, environment, and health: what can we learn from the 
nuclear experience, 3:40542 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
POLLUTION CONTROL/CHARGES 
Choice of efficient pollution policies: technology and economics in 
the control of sulphur dioxide, 3:40544 
POLLUTION CONTROL/COMPLIANCE 
Firm behavior under imperfectly enforceable pollution standards 
and taxes, 3:40543 
POLLUTION CONTROL/COST 
Emission control costs in the iron and steel industry (Book), 
3:40545 
POLLUTION CONTROL/ECONOMIC IMPACT 
Firm behavior under imperfectly enforceable pollution standards 
and taxes, 3:40543 
POLLUTION CONTROL/REGULATIONS 
Choice of efficient pollution policies: technology and economics in 
the control of sulphur dioxide, 3:40544 
POLLUTION CONTROL/TECHNOLOGY UTILIZATION 
Emission control costs in the iron and steel industry (Book), 
3:40545 
POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 
On the necessary degree of ash removal from exhaust gases at new 
large thermal power stations, 3:40085 
Tapered bed bioreactor (Patent), 3:38814 
POLLUTION CONTROL EQUIPMENT/COST 
Emission control costs in the iron and steel industry (Book), 
3:40545 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Air-fuel ratio controlling device (Patent), 3:41004 
=a device for incinerators and the like (Patent), 
41368 
Emission control system (Patent), 3:41366 
Exhaust gas purifying system (Patent), 3:41016 
Low nitric oxide emission combustion system for gas turbines 
(Patent), 3:41012 
Process and apparatus for removing undesirable gases from flue 
gases (Patent), 3:41364 
System for controlling vaporized hydrocarbon of fuel for a 
gasoline engine (Patent), 3:41022 
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Waste-gas suppressor for internal-combustion engines (Patent), 
3:40984 


POLLUTION CONTROL EQUIPMENT/OPERATION 
Operation and maintenance of particulate control devices on coal- 
fired utility boilers. Final report, 3:40075 (PB-274104) 
POLLUTION REGULATIONS/COMPLIANCE 
Measurement and the law: monitoring for compliance with the 
Clean Air Amendments of 1970, 3:41491 
POLLUTION REGULATIONS/ECONOMIC IMPACT 
Implications of environmental regulations for energy production 
and consumption. Volume VI, 3:41542 
POLLUTION REGULATIONS/EFFICIENCY 
Choice of efficient pollution policies: technology and economics in 
the control of sulphur dioxide, 3:40544 
POLONIUM 195/DECAY 
‘ Nuclear data sheets for A= 195, 3:41898 
POLONIUM 195/ENERGY LEVELS 
Nuclear data sheets for A= 195, 3:41898 
- POLONIUM 195/NUCLEAR STRUCTURE 
Nuclear data sheets for A= 195, 3:41898 
POLONIUM 210/EXCRETION 
Variability of excretion rates of 7?°Pb and 7?°Po of humans at 
environmental levels, 3:41690 (ANL-77-65(Pt.2)) 
POLONIUM 210/METABOLISM 
Metabolic balances of ?!°Pb and ?!°Po at natural levels, 3:41689 
(ANL-77-65(Pt.2)) 
POLONIUM 216/DOSIMETRY 
Measurements of radioactivity in former thorium workers, 3:41667 
(ANL-77-65(Pt.2)) 
POLYACRYLATES 
See also LUCITE 
POLYACRYLATES/CHEMICAL RADIATION EFFECTS 
Radiation-grafted hydrogels for biomaterial applications as studied 
by the ESCA technique, 3:41224 
POLYACRYLATES/MATERIALS TESTING 
Investigation of test methods, material properties, and processes 
for solar cell encapsulants. Seventh quarterly progress report, 
November 12, 1977-February 12, 1978, 3:39470 (DOE/JPL/ 
954527-5) 
POLYAMIDES/CHEMICAL RADIATION EFFECTS 
Radiation-grafted hydrogels for biomaterial applications as studied 
by the ESCA technique, 3:41224 
POLYAMIDES/MECHANICAL PROPERTIES 
Use of overwind controls in hoists of the German Democratic 
Republic based on unstretched polyamide ropes, 3:38975 
POLYCYCLIC AROMATIC HYDROCARBONS/ABSORPTION 
SPECTROSCOPY 
Trace organic analysis using second-derivative uv-absorption 
spectroscopy, 3:41195 (CONF-780434-2) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
ENVIRONMENTAL EFFECTS 
PCB transformer spill Seattle, Washington (Aroclar 1242), 3:41528 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
ENVIRONMENTAL TRANSPORT 
Heterogeneous reactions of polynuclear aromatic hydrocarbons 
and soot extracts with NO», 3:41448 (LBL-6819) 
POLYCYCLIC AROMATIC HYDROCARBONS/HEALTH 
HAZARDS 
Heterogeneous reactions of polynuclear aromatic hydrocarbons 
and soot extracts with NOs, 3:41448 (LBL-6819) 
POLYETHYLENES/BUBBLES 
Investigation of a laboratory process for preparing polyethylene 
hollow shells. Final report, 3:41156 (UCRL-13679) 
POLYETHYLENES/CHEMICAL RADIATION EFFECTS 
Effects of trace fillers on the radiation-induced crosslinking of 
polyethylene, 3:41221 (CONF-780305-17) 
POLYETHYLENES/CROSS-LINKING 
Effects of trace fillers on the radiation-induced crosslinking of 
polyethylene, 3:41221 (CONF-780305-17) 
POLYETHYLENES/ELECTRIC CONDUCTIVITY 
Effect of elongation on electrical conduction of high-density 
polyethylene, 3:41159 (UCRL-Trans-11317) 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERASES/BIOCHEMICAL REACTION KINETICS 
Pyrimidine dimer excision in exonuclease deficient mutants of 
Escherichia coli, 3:41549 (CONF-780226-5) 
POLYMERS 
See also ELASTOMERS 
PLASTICS 
SILICONES 
POLYMERS/ELECTRICAL INSULATORS 
Polysil shows promise (Made by combining silica or ground rock 
(90%), an organic binder, and reinforcing fibers (10%)), 3:40089 
POLYMERS/MATERIALS RECOVERY 
Some chemical problems in the recycling of plastics, 3:40932 
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POLYMERS/PERMEABILITY 
Material and design considerations of encapsulants for 
photovoltaic arrays in terrestrial applications, 3:39632 
PONDS 
See also SOLAR PONDS 
PONDS/SOLAR WATER HEATING 
Fish pond heating with solar energy, 3:39796 
POOL BOILING 
Transient volumetric pool boiling with foaming, 3:40475 
POPULATION DYNAMICS/ENERGY ANALYSIS 
Demographic trends and indicators (Buildings Energy Use Data 
Book; by ORNL), 3:40713 (ORNL-5363) 
POPULATIONS 
See also HUMAN POPULATIONS 
POPULATIONS/GENETICS 
Model of kin selection for an altruistic trait considered as a 
quantitative character, 3:41588 
POROUS MATERIALS/MOISTURE 
Moisture and solute transport in porous media, 3:41755 
PORPHYRINS 
See also CHLOROPHYLL 
PORPHYRINS/COMPLEXES 
Magnetic and natural circular dichroism of metalloporphyrin 
complexes of human and rabbit hemopexin, 3:41554 
POSITION SENSITIVE DETECTORS/PERFORMANCE 
Improvements in the accelerator and auxiliary equipment, 3:41384 
(COO- 1265-190) 
POSITRONS/ELECTROPRODUCTION 
Review of heavy lepton production in e* e~ annihilation, 3:41820 
(SLAC-204) 
POTASSIUM/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
POTASSIUM/ENVIRONMENTAL TRANSPORT 
Hourly variation of aerosol composition in the Great Lakes Basin, 
3:41468 
POTASSIUM/GAMMA SPECTROSCOPY 
Variation of uranium, thorium and potassium contents in the 
granitic rocks of Hyderabad, Andhra Pradesh; a preliminary 
study, 3:39257 
POTASSIUM/ION EXCHANGE 
Cation exchange at pressures up to 400 MPa, 3:41202 
POTASSIUM/MEMBRANE TRANSPORT 
Decreased membrane potassium permeability and transport in 
human chronic leukemic and tonsillar lymphocytes, 3:41595 
POTASSIUM/NATURAL OCCURRENCE 
NURE aerial gamma ray amd magnetic reconnaissance survey. 
Thorpe area, Williamsport NK 18-7 Quadrangle. Volume II, 
3:39243 (GJBX-34(78)) 
POTASSIUM/PERMEABILITY 
Decreased membrane potassium permeability and transport in 
human chronic leukemic and tonsillar lymphocytes, 3:41595 
POTASSIUM/SCINTILLATION COUNTING 
Black shale studies in Kentucky. Quarterly report, March 1978, 
3:39250 (TID-28424) 
POTASSIUM CHLORIDES/CHEMICAL PREPARATION 
Electrochemical formation and chemical characterization of a 
Djerfisherite-like compound (KegLiFe24S26Cl formed in positive 
electrode reactions of Li-Al/LiCI-KCI/FeS cells), 3:41218 
POTASSIUM CHLORIDES/CRYSTAL STRUCTURE 
Electrochemical formation and chemical characterization of a 
Djerfisherite-like compound (KeLiFez«S26Cl formed in positive 
electrode reactions of Li-Al/LiCl-KCI/FeS cells), 3:41218 
POTASSIUM CHLORIDES/PERMEABILITY 
High temperature properties and processes in ceramics: 
thermomigration. Annual report, January 1, 1977-December 31, 
1977, 3:41147 (COO-2923-02) 
POTASSIUM CHLORIDES/THERMAL DIFFUSION 
High temperature properties and processes in ceramics: 
thermomigration. Annual report, January 1, 1977-December 31, 
1977, 3:41147 (COO-2923-02) 
POTASSIUM COMPLEXES/RAMAN SPECTRA 
Raman spectroscopic studies of some uranyl nitrate complexes, 
3:41227 
POTASSIUM COMPOUNDS/CORROSIVE EFFECTS 
~~ of variables that affect the corrosion of sour water strippers, 
:39108 
POTASSIUM SULFIDES/CHEMICAL PREPARATION 
Electrochemical formation and chemical characterization of a 
Djerfisherite-like compound (KeLiFe2sSz6Cl formed in positive 
electrode reactions of Li-Al/LiCI-KCI/FeS cells), 3:41218 
POTASSIUM SULFIDES/CRYSTAL STRUCTURE 
Electrochemical formation and chemical characterization of a 
Djerfisherite-like compound (KsLiFe2«S2sCl formed in positive 
electrode reactions of Li-Al/LiCl-KCI/FeS cells), 3:41218 





POTATOES/INJURIES 


POTATOES/INJURIES 
Air pollution effects on food quality. Annual progress report No. 
1 (Ozone effects on alfalfa leaves and potato tubers), 3:41723 
(TID-28405) 
POWDER METALLURGY 
Electro/powder separation process, 3:41049 
POWDER METALLURGY/HOT PRESSING 
Auxiliary equipment and special techniques used for hot isostatic 
pressing, 3:41052 
POWDER METALLURGY/MEETINGS 
Modern developments in powder metallurgy. Volume 10. Ferrous 
and non-ferrous P/M materials, 3:41034 
Modern developments in powder metallurgy. Volume 9. P/M 
principles and production processes, 3:41 
Modern developments in powder metallurgy. Volume 11. P/M 
special materials and applications, 3:41053 
POWDERS/ELECTROSTATIC SEPARATION 
Electro/powder separation process (Process using electrostatic 
pores - convey, sort, meter, and blend fine metal powders), 
4 
POWER CONDITIONING CIRCUITS/LEAD-ACID BATTERIES 
Electric power supplies with battery emergency power supply. 
Fundamental information, 3:40501 
POWER CONDITIONING CIRCUITS/NICKEL-CADMIUM 
BATTERIES 
Electric power supplies with battery emergency power supply. 
Fundamental information, 3:40501 
POWER DEMAND 
See also DEMAND FACTORS 
POWER DEMAND/FORECASTING 
Need for power study: an assessment of the adequacy of future 
electric generating capacity, 3:40685 (MTR-7549) 
Special aspects of forecasting studies of the expansion of 
integrated power grid systems, 3:40065 
POWER GENERATION 
Solar, geothermal, hydrogen, and hydraulic power, 3:40705 
POWER GENERATION/CAPACITY 
Need for power study: an assessment of the adequacy of future 
electric generating capacity, 3:40685 (MTR-7549) 
POWER GENERATION/COST 
Electric energy production costs and consumer prices in New 
York State (1968-1974), 3:40700 (BNL-23008) 
Review and critique of California electricity generation methods 
assessment project. Final report, 3:40703 (NP-22849) 
POWER GENERATION/DIESEL ENGINES 
Case study applications of venture analysis. Seventh monthly 
report, December 1977-March 1978 (Coal-derived fuel-fired 
diesel system for power generation), 3:40591 (TID-28387) 
POWER GENERATION/ECONOMICS 
Economics of electricity generation in principal OECD countries, 
3:40682 (HCP/170181-01) 
POWER GENERATION/ENVIRONMENTAL IMPACTS 
Energy analysis program (Conducted by Lawrence Berkeley 
Lab), 3:40511 (LBL-5982) 
Energy/environment management: application of decision 
analysis, 3:40633 (IIASA-RR-76-14) 
POWER GENERATION/FUELS 
Review and critique of California electricity generation methods 
assessment project. Final report, 3:40703 (NP-22849) 
POWER GENERATION/MANAGEMENT 
Energy/environment management: application of decision 
analysis, 3:40633 (IIASA-RR-76-14) 
POWER GENERATION/PLANNIN 
— perspective on electric-power development, 
POWER GENERATION/REGIONAL ANALYSIS 
Policy implications of New England import dependency on fuel 
choices for electric power generation in New England, 3:40707 
POWER GENERATION/RELIABILITY 
ed of service and optimal pricing of electricity, 3:40690 (P- 
POWER GENERATION/SIMULATION 
Electricity generation planning model for New Zealand, 3:40692 
POWER PLANTS 


See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
TIDAL POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/BOILERS 
Development of the methods of evaluation of service properties of 
heat resistant materials, 3:41076 
POWER PLANTS/COMPRESSED AIR ENERGY STORAGE 
a storage power station having no fuel supply, 
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POWER PLANTS/CONSTRUCTION 
Electric power systems of the USSR in the tenth Five-Year Plan 
period (1976-1980), 3:40695 
POWER PLANTS/DATA 
Power plant data systems. Final report, 3:40702 (EPRI-NP-736) 
POWER PLANTS/DATA COMPILATION 
Projects to expand fuel sources in Eastern States: an update of 
Information Circular 8725. Survey of planned or proposed coal 
mines, coal and noncoal conversion plants, electric generating 
plants, oil refineries, uranium enrichment facilities, and related 
infrastructure, in states East of the Mississippi River (as of July 
1977) (149 tables), 3:40549 (BM-IC-8765) 
POWER PLANTS/DESIGN 
Process for operating a turbine plant and plant for carrying out the 
process (Patent), 3:40055 
POWER PLANTS/ELECTRIC GENERATORS 


High-speed contactless generators for independent power sources, 
3:40056 


POWER PLANTS/ENERGY STORAGE SYSTEMS 

Electrical power generation and storage system (Patent), 3:40066 
POWER PLANTS/MAINTENAN' 

Predicting generating unit performance, 3:40704 
POWER PLANTS/OFFSHORE SITES 

Economic feasibility of artificial islands for cluster-siting of 
offshore energy facilities, 3:40339 (BNL-22806) 

POWER PLANTS/OPERATION 
Process for operating a turbine plant and plant for carrying out the 
process (Patent), 3:40055 
POWER PLANTS/RELIABILITY 
Predicting generating unit performance, 3:40704 
POWER PLANTS/SITE SELECTION 

Linear programming model for county-level electric facility siting, 
3:40676 (BNL-23388) 

Preliminary survey of some major factors bearing on the feasibility 
of energy centers in Michigan. Executive summary. Draft for 
review, 3:40680 (FEA/G-77/084) 

POWER PLANTS/THERMAL EFFICIENCY 

Optimization of diagonal type nonequilibrium plasma MHD 

generator, 3:40746 
POWER PLANTS/WASTE HEAT UTILIZATION 
Novel heating systems - decentralized combined heat and power 
generation using internal combustion engines, 3:40811 
POWER REACTORS 
See also CALHOUN-1 REACTOR 

CALVERT CLIFFS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
CLINCH RIVER BREEDER REACTOR 
COOK-1 REACTOR 
COOPER REACTOR 
DAVIS BESSE-1 REACTOR 
DOEL-1] REACTOR 
DUNGENESS-B REACTOR 
EBR-2 REACTOR 
FESSENHEIM-1 REACTOR 
FUKUSHIMA-1 REACTOR 
FUKUSHIMA-2 REACTOR 
FUKUSHIMA-3 REACTOR 
FUKUSHIMA-4 REACTOR 
FUKUSHIMA-5 REACTOR 
FUKUSHIMA-6 REACTOR 
HARTLEPOOL REACTOR 
HEYSHAM-A REACTOR 
HEYSHAM-B REACTOR 
HINKLEY POINT-B REACTOR 
HUMBOLDT BAY REACTOR 
HUNTERSTON-B REACTOR 
INDIAN POINT-1 REACTOR 
INDIAN POINT-2 REACTOR 
INDIAN POINT-3 REACTOR 
KNK REACTOR 
MONJU REACTOR 
N-REACTOR 
PEACH BOTTOM-1 REACTOR 
PFR REACTOR 
PLBR REACTOR 
PROCESS HEAT REACTORS 
QUAD CITIES-1 REACTOR 
QUAD CITIES-2 REACTOR 
SGHWR REACTOR 
SHIPPINGPORT REACTOR 
SNR-1] REACTOR 
TIHANGE REACTOR 
TULLNERFELD REACTOR 
VRAIN REACTOR 

POWER REACTORS/FUEL PELLETS 

se release from fuel at high burnup, 3:40423 (NUREG- 
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POWER REACTORS/HEAT TRANSFER 
Actual —_— of heat transfer in nuclear power engineering, 
3:40 


POWER REACT ORS/HYDRODYNAMICS 
—_ problems of heat transfer in nuclear power engineering, 
:4011 
POWER REACTORS/PRESSURE VESSELS 
Nozzle seal (Patent), 3:40303 
POWER REACTORS/REACTOR ACCIDENTS 
Occurrences resulting in reactor shutdown and their causes, 
3:40457 
Occurrences resulting in reactor shutdown and their causes, 
3:40463 
POWER REACTORS/REACTOR MATERIALS 
Selecting elastomeric seals for nuclear service, 3:40301 
POWER REACTORS/REACTOR PROTECTION SYSTEMS 
Practical means for pressure transducer response verification, 
3:40147 
POWER REACTORS/REACTOR SAFETY 
Recent occurrences at nuclear reactors and their causes, 3:40476 
POWER REACTORS/REACTOR SHUTDOWN 
Recent occurrences at nuclear reactors and their causes, 3:40476 
POWER SUBSTATIONS/CONSTRUCTION 
Electrotechnical installations. Transformer stations. Construction; 
transformer rooms, 3:40098 
POWER SUPPLIES 
See also RADIO EQUIPMENT POWER SUPPLIES 
LMFBR fuel analysis. Task C: Reliability aspects of LMFBRs. 
Final report, October 1, 1976-September 30, 1977, 3:40220 
G/CR-0013) 
POWER SUPPLIES/DESIGN 
Back biasing for the ISX tokamak, 3:42029 (CONF-780404-3) 
POWER SUPPLIES/POWER CONDITIONING CIRCUITS 
Electric power supplies with battery emergency power supply. 
Fundamental information, 3:40501 
POWER SUPPLIES/RELIABILITY 
Reliability of d-c power supplies, 3:40461 
POWER SYSTEMS 
See also DC SYSTEMS 
POWER SYSTEMS/DESIGN 
Electric power systems of the USSR in the tenth Five-Year Plan 
period (1976-1980), 3:40695 
POWER SYSTEMS/ECONOMIC DEVELOPMENT 
USSR power networks during the tenth five year’s plan, 3:39987 
POWER SYSTEMS/ECONOMICS 
Electric Utility Rate Design Study: measuring the potential cost 
advantages of peak-load pricing. Topic 6 (Phase B), 3:40686 
(NP-22553) 
POWER SYSTEMS/ELECTRICAL FAULTS 
Analysis of “inversed” breakdown in an mv network, 3:40106 
POWER SYSTEMS/FUEL CONSUMPTION 
Possibility of short-term forecasting of energy indices of power 
systems, 3:39991 
POWER SYSTEMS/LOAD MANAGEMENT 
Automatic limitation of maximum demand peaks to reduce energy 
costs, 3:39998 
mar load leveling by chilled water storage, 3:40776 (LBL- 
Electric Utility Rate Design Study: measuring the potential cost 
advantages of peak-load pricing. Topic 6 (Phase B), 3:40686 
(NP-22553) 
Load distribution optimization at power plants. Analysis and 
presentation of the production planning problem and 
ee of a method of solution (In German), 3:39984 (NP- 


Some problems of the data supply of automatic load management 
systems under present conditions, 3:39988 
POWER SYSTEMS/OFF-PEAK ENERGY STORAGE 
Electric load leveling by chilled water storage, 3:40776 (LBL- 


5236) 
POWER SYSTEMS/RELIABILITY 
Energy use and conservation program, 3:40777 (LBL-5982) 
POWER SYSTEMS/RESEARCH PROGRAMS 
Research and Development Program. Annual report: fiscal year 
1977 results; fiscal year 1978-1980 plans and forecast, 3:40088 
(TID-28409) 
POWER SYSTEMS/SYNCHRONIZATION 
Synchronization of the ERDA-NASA 100 kW wind turbine 
loo 71/3 with large utility networks, 3:39978 (DOE/NASA/ 
77/12 
WER TRANSMISSION 
See also MICROWAVE POWER TRANSMISSION 
UNDERGROUND POWER TRANSMISSION 
Aspects of energy transport when choosing sites for coal-fired 
power stations, 3:40087 
POWER TRANSMISSION/COMPARATIVE EVALUATIONS 
Slurry pipelines: innovation in energy transportation, 3:38999 


PRESSURE TUBES/CREEP 


POWER TRANSMISSION/ECONOMICS 
Energy economy comparison of alternative possibilities of energy 
transport, 3:40091 
Energy transport for the supply with electric power - task in a 
field of tension on account of contradictory requirements, 
3:40090 
POWER TRANSMISSION/OPTIMIZATION 
Application of dynamic programming to determine tie-line 
exchanges, 3:40094 
POWER TRANSMISSION LINES/CAPACITY 
Study of the current overload capacity of transmission lines with 
single conductors, 3:40095 
POWER TRANSMISSION LINES/COAXIAL CABLES 
Heavy current cable plastic insulation and external conducting 
layer (Patent), 3:40100 
POWER TRANSMISSION LINES/CONSTRUCTION 
Electric power systems of the USSR in the tenth Five-Year Plan 
period (1976-1980), 3:40695 
POWER TRANSMISSION LINES/COOLING 
Equipment and process for cooling underground heavy current 
cables (Patent), 3:40096 
POWER TRANSMISSION LINES/ECONOMIC 
DEVELOPMENT 
USSR power networks during the tenth five year’s plan, 3:39987 
POWER TRANSMISSION LINES/ELECTRIC CABLES 
End seal for high power electrical cable with internal water 
cooling (Patent), 3:40099 
POWER TRANSMISSION LINES/ENVIRONMENTAL 


EFFECTS 
Biological effects of high strength electric fields on small 
laboratory animals. Annual report, April 1977-March 1978, 
3:41740 (HCP/T 1830-03) 
POWER TRANSMISSION LINES/GAS-INSULATED CABLES 
Electrical cable, 3:40101 
Gas insulated high voltage cable (Patent), 3:40097 
POWER TRANSMISSION LINES/HEALTH HAZARDS 
Electrical and biological effects of transmission lines: a review, 
3:41739 (BPA-BIO-77-1) 
Impact on the environment due to the transmission of electric 
power, 3:40071 
POWER TRANSMISSION LINES/NETWORK ANALYSIS 
Model networks for supply to single-centre densely populated 
areas, 3:40105 
POWER TRANSMISSION LINES/SITE SELECTION 
Linear programming model for county-level electric facility siting, 
3:40676 (BNL-23388) 
POWER TRANSMISSION LINES/TRANSFORMERS 
Transmission of part of the power of hydrogenerators through 
two transformer phases, 3:39427 
POWER-BURST FACILITY USAEC 
See PBF REACTOR 
POWER-COOLING-MISMATCH ACCIDENTS/FUEL 
ELEMENT FAILURE 
Computation studies of cladding relocation dynamics during 
liquid-metal fast breeder reactor transient undercooling 
accidents, 3:40464 
LWR fuel-behavior research in the Federal Republic of Germany, 


3:40455 
POWERED SUPPORTS/DESIGN 
Advancing unit in the form of a triple truss (Patent), 3:38882 
PRASEODYMIUM 141/ENERGY LEVELS 
Nuclear data sheets for A= 141, 3:41889 
PRASEODYMIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetism in transition-group alloys and rare-earth compounds. 
Final technical report 1 Apr 74-30 Jun 76 (Pr-Ag, DySb, Ni-Rh, 
Pd-Ni, Fe-Cr, Cu-Mr), 3:41084 (AD-A-046632) 
PRASEODYMIUM BROMIDES/CRYSTAL STRUCTURE 
Preparation, phase equilibria, and crystal chemistry of La, Pr, and 
Nd hydroxide bromides and hydroxide iodides, 3:41212 
PRASEODYMIUM HYDROXIDES/CRYSTAL STRUCTURE 
Preparation, phase equilibria, and crystal chemistry of La, Pr, and 
Nd hydroxide bromides and hydroxide iodides, 3:41212 . 
PRASEODYMIUM IODIDES/CRYSTAL STRUCTURE 
Preparation, phase equilibria, and crystal chemistry of La, Pr, and 
Nd hydroxide bromides and hydroxide iodides, 3:41212 
PRASEODYMIUM NITRATES/PHASE STUDIES 
Liquid-vapor equilibrium in the nitric acid-water-praseodymium 
nitrate-neodymium nitrate system, 3:41215 (UCRL-Trans-11294) 
PREGNANCY 
— = method for the early detection of pregnancy (Patent), 
:41601 
Malignant lymphoma: implications during the reproductive years 
and pregnancy, 3:41605 
PRESSURE TUBES/CREEP 
Power tubes: the pressurized tanks of the CANDU nuclear 
reactors, 3:40181 





PRESSURE TUBES/PHYSICAL RADIATION EFFECTS 


PRESSURE TUBES/PHYSICAL RADIATION EFFECTS 
Power tubes: the pressurized tanks of the CANDU nuclear 
reactors, 3:40181 
PRESSURE TUBES/TESTING 
Research carried out at the Ecole Polytechnique on the behavior 
of pressurized tanks, 3:40182 
VESSELS/DEFECTS 
Fracture mechanics applications: implications of detected flaws, 
3:40296 (IAEA-189) 
Irradiation effects and the duplication of detected flaws in service, 
3:40292 (IAEA-189) 
PRESSURE VESSELS/DEFORMATION 
Some observations on the effects of the volumetric expansion of 
iron-titanium hydride on vessels built at BNL, 3:39386 (BNL- 
23130) 
PRESSURE VESSELS/FABRICATION 
Tendency of forgings for light water reactor. Advance of design 
using large ring forgings, 3:41041 
PRESS VESSELS/FATIGUE 
Low cycle fatigue in hot water, 3:40294 (IAEA-189) 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Comparison between four elasto-plastic fracture mechanics 
Value of K (J-Contour Integral, Equivalent Energy Value, 
pee K Corrected For Plastic Zone Size, And Crack 
Opening Displacement Value), 3:40304 
EPRI ductile fracture research review document, 3:40291 (EPRI- 
NP-701-SR) 
Unified approach to elastic-plastic fracture mechanics, 3:40293 
(IAEA-189) 
PRESSURE VESSELS/MEETINGS 
Fracture mechanics applications: implications of detected flaws, 
3:40296 (IAEA-189) 
PRESSURE VESSELS/NOZZLES 
Safety against bursting of the inlet nozzles of nuclear reactor 
pressure vessels under internal pressure (PWR;BWR), 3:40149 
PRESSURE VESSELS/REGULATIONS 
BMA: technical rules for steam boilers (TRD). Publication of the 
BMA dated 25th Nov. 1977, 3:40023 
Technical rules for pressure and vessels, 3:40026 
PRESSURE VESSELS/SEALS 
Nozzle seal (Patent), 3:40303 
PRESSURE VESSELS/SERVICE LIFE 


ee life of kevlar/epoxy spherical pressure vessels, 


3:41243 (UCID-17755(Pt.1)) 
PRESSURE VESSELS/STRESS ANALYSIS 
SAP3PR: a FORTRAN program for calculating equivalent nodal 
loads resulting from pressure on the faces of 8- to 20-node 
etric elements (HTGR), 3:40159 (ORNL/TM-6091) 
PRESS VESSELS/THERMAL INSULATION 
~— development and commissioning of the AGR insulation, 


PRESSURE VESSELS/WELDED JOINTS 
Investigations on cracking and embrittlement of welded seams 
during stress-relief heat treatment of pressure vessel steels, 
3:40137 app 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS/CONTROL EQUIPMENT 
Chemical and Volume Control System (CVCS) system description 
om mode and effects analysis (PWR), 3:40338 (WCAP- 
PRIMARY COOLANT CIRCUITS/GAS FLOW 
Calculation of temperature and composition in the flow of a 
chemically reacting gas in a heated channel, 3:40119 
Heat transfer and resistance in the flow of nonequilibrium 
dissociating nitrogen dioxide (GCFR type reactors), 3:40239 
PRIMARY COOLANT CIRCUITS/HEAT TRANSFER 
a of temperature and composition in the flow of a 
y reacting gas in a heated channel, 3:40119 
Heat transfer and resistance in the flow of nonequilibrium 
dissociating nitrogen dioxide (GCFR type reactors), 3:40239 
PRIMARY COOLANT CIRCUITS/HYDRAULICS 
Investigation of the boundaries of various flow pattern regions of 
steam-water mixtures at high pressures (BWR, PWR), 3:40136 
PRIMARY COOLANT CIRCUITS/NOZZLES 
Fracture mec examination of the integrity of the primary 
coolant — nozzle of a pressurized water reactor vessel 
follo tulated loss of coolant, 3:40150 
Y LANT CIRCUITS/RADIOACTIVITY 
TRANSPORT 
Deposition of cobalt ions on surfaces of austenitic steels in the 
of some anions (PWR), 3:40146 
Y COOLANT CIRCUITS/SEISMIC EFFECTS 
Combination of safe shutdown earthquake and loss-of-coolant 
accident responses for faulted condition evaluation of nuclear 
power plants (PWR), 3:40449 (WCAP-9279) 
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PRIMARY COOLANT CIRCUITS/STRESS ANALYSIS 
Integrity of the primary piping systems of Westinghouse nuclear 
power plants during postulated seismic events, 3:40145 (WCAP- 


9283) 
PRIMARY COOLANT CIRCUITS/TWO-PHASE FLOW 
Investigation of the boundaries of various flow pattern regions of 
steam-water mixtures at high pressures (BWR, PWR), 3:40136 
PRIMARY COOLANT CIRCUITS/VALVES 
Improvements in or relating to method and apparatus for 
protecting the core of a nuclear reactor (Patent), 3:40481 
CIRCUITS/ELECTRICAL PROPERTIES 
Measurements of dimensional and electrical characteristics of 
printed boards made with IPC Multi-Purpose Test Pattern, B- 
25, 3:41334 (SAND-77-1837C) 
PRINTED CIRCUITS/QUALITY CONTROL 
Data acquisition systems applied to printed-wiring-board 
measurements, 3:41336 (SAND-78-8501) 
PRO‘ ESS HEAT REACTORS 
Gas-cooled reactor commercialization study: introduction 
scenario and commercialization analyses for process heat 
applications. Final report, July 8, 1977-November 30, 1977, 
3:40280 (COO-4057-3) 
PROCESS HEAT REACTORS/ECONOMICS 
Duval Corporation application study: nuclear process energy from 
PE-CNSG (Sulfur mining), 3:40281 (ORNL/Sub-4390/5) 
PROCESS HEAT REACTORS/FEASIBILITY STUDIES 
Duval Corporation application study: nuclear process energy from 
PE-CNSG (Sulfur mining), 3:40281 (ORNL/Sub-4390/5) 
PROCESS HEAT REACTORS/HEAT EXCHANGERS 
Radiation effects on heat transfer in reactor core and heat 
exchangers of HTGR, 3:40176 
PROCESS HEAT REACTORS/HYDROGEN PRODUCTION 
Hydrogen production using nuclear heat, 3:40282 
PROCESS SOLUTIONS/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCER GAS/HOT GAS CLEANUP 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Progress report No. 1, July 12-September 30, 
1977, 3:38733 (FE-2757-1) 
PRODUCER GAS/SYNTHESIS 
Producer gas from agricultural wastes: its a and 
utilization in a converted oil-fired boiler, 3:39404 
PROGRAMMING LANGUAGES/DESIGN 
Design and implementation of a simple programming language for 
microcomputers (GAMMA), 3:42096 
PROMETHIUM/RADIOACTIVE WASTE PROCESSING 
Study of the separation and recovery of select radioisotopes from 
commercial nuclear fuel wastes. Final report, 3:39321 (XN-FR- 
ER-2(Rev.1)) 
PROMETHIUM 141/ENERGY LEVELS 
Nuclear data sheets for A= 141, 3:41889 
PROMINENCES (SOLAR) 
See SOLAR PROMINENCES 
PROMPT NEUTRONS/MULTIPLICITY 
anti v for ?Am/sup m/, 3:41909 (UCID-17732) 
PROPANE/COMBUSTION KINETICS 
ee models of hydrocarbon combustion, 3:41232 (UCRL- 
1,2,3-PROPANETRIOL 
See GLYCEROL 
PROPANONE 
See ACETONE 
PROPELLANTS 
Chemical technology and economics in environmental 
perspectives. Investigation of alternatives for selected aerosol 
propellants and related applications of chlorofluorocarbons. 
Final report, 3:41430 (PB-273202) 
PROSPECTING 
See also AERIAL PROSPECTING 
PROSPECTING/COST 
Uranium exploration expenditures in 1977 and plans for 1978-1979, 
3:39246 (GJO-103(78)) 
PROSTAGLANDINS/BIOLOGICAL EFFECTS 
Refractoriness of the cyclic AMP response to adenosine and 
prostaglandin E; in thymic lymphocytes. Dependence on 
protein synthesis and energy-providing substrates, 3:41556 
PROSTATE/RADIOISOTOPE SCANNING 
Use of **5I labelled estradiol in detecting the human prostate using 
a gamma camera , 3:41614 
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PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS/BONDING 
Status of electrostatically bonded integral covers for silicon solar 
cells, 3:39507 
PROTEINS 
See also ACTIN 
GLUCOPROTEINS 
LIPOPROTEINS 
PROTEINS/BIOSYNTHESIS 
Calcium-mediated molecular transitions of S-100 prote 
relationship to S-100 synthesis in rat glial cells, 41593 (PNL- 
1 


Effect of tobacco mosaic virus infection on host and virus-specific 
o .. rotein synthesis in protoplasts, 3:41634 
ibition of Rous sarcoma viral RNA translation by a specific 
oligodeoxyribonucleotide, 3:41627 
—— specificity of Bacillus stearothermophilus ribosomes, 
3:41625 

PROTEINS/MATERIALS RECOVERY 

New approach to cheap protein recovery, 3:40910 
PROTEINS/METABOLISM 

Protein metabolism in the work-overloaded myocardium, 3:41576 
PROTEINS/MOLECULAR STRU 

Iron-sulfur environment in rubredoxin, 3:41571 
PROTEINS/SPECTROSCOPY 

Resonance Raman kinetic spectroscopy of bacteriorhodopsin on 

the microsecond time scale, 3:41631 
PROTEOLIPIDS 

See LIPOPROTEINS 
PROTON REACTIONS 

Observation of a dimuon resonance near 9.5 GeV in 400 GeV 
proton-nucleus collisions, 3:41834 (SLAC-204) 

PROTON REACTIONS/BREAKUP REACTIONS 

Extracting deltas from the deuteron (Relativistic calculation), 

3:41870 
PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 

(p,n) reaction on *'Zr and ®Mo (15 MeV; angular distributions), 
3:41882 (COO-1265-190) 

Observation of direct neutron decay of isobar analog processes of 
a resonant p,n reaction, 3:41890 

Population of e excited state analogs in the '!°Sn(p,n)'?®Sb reactions 

17 and 19 MeV; angular distributions), 3:41881 (COO-1265-190) 
PROTON REACTIONS/ELASTIC SCATTERING 

P + *He interaction from 19 to 48 MeV (Angular distributions), 
3:41872 (COO-1265-190) 

Pick-up and inelastic scattering contributions to the proton optical 
potential (30 MeV), 3:41876 

PROTON REACTIONS/FRAGMENTATION 

Temperatures of high-energy p-nucleus reactions, 3:41860 

PROTON REACTIONS/MULTIPLE PRODUCTION 
Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c, 3:41831 
PROTON REACTIONS/NUCLEAR TEMPERATURE 
Temperatures of high-energy p-nucleus reactions, 3:41860 
PR IN REACTIONS/TWO-NUCLEON TRANSFER 

REACTIONS 

Study of '*Cs via the '**Cs (p,t) reaction (***Ba (p,t) reaction at 
21 MeV), 3:41888 (COO-1265-190) 

Study of 1 1% 1% Pt using the (p,t) reaction (Angular 
distributions), 3:41901 {COO-1265-190) 

Study of vibrational excitations and particle-core coupling in '° 
102 103 Pd by the (p,t) reaction (19 MeV; angular distributions), 
3:41891 (CO0-1265. 190) 

PROTON-PROTON INTERACTIONS/COULOMB 

CORRECTION 

Coulomb-nuclear interference corrections to measurements of the 

pp total cross-section difference in pure spin states (Scattering 
amplitudes), 3:41843 (ANL-HEP-P PR 78-09) 
PROTC IN-PROTON INTERACTIONS/DIFFRACTION 

MODELS 

es development in diffractive studies, 3:41818 (SLAC-PUB- 
1 


PROTON-PROTON INTERACTIONS/FRAGMENTATION 
Temperatures of high-energy p-nucleus reactions, 3:41860 

PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


Inclusive charged-hadron production in 100-400-GeV p-p 
collisions, 3:41830 
PROTON-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
Inclusive charged-hadron production in 100-400-GeV p-p 
collisions, 3:41830 
PROTON-PROTON INTERACTIONS/SCATTERING 
AMPLITUDES 


— in diffractive studies, 3:41818 (SLAC-PUB- 


PWR TYPE REACTORS 


PROTON-PROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Coulomb-nuclear interference corrections to measurements of the 
pp total cross-section difference in pure spin states (Scattering 
amplitudes), 3:41843 (ANL-HEP-PR-78-09) 
PROTOPLASTS 
See PLANT CELLS 
PROTOTYPE FAST REACTOR (DOUNREAY) 
See PFR REACTOR 
PROTOTYPE LARGE BREEDER REACTOR 
See PLBR REACTOR 
PSEUDOPARTICLES 
See INSTANTONS 
PSEUDOSCALAR MESONS 
(Mesons with spin-parity of zero-minus.) 
PSEUDOSCALAR MESONS/MASS SPECTRA 
Current algebra with a four-flavor effective Lagrangian, 3:41863 
PSI RESONANCES 
See also PSI-3772 RESONANCES 
PSI RESONANCES/LEPTONIC DECAY 
Observation of a dimuon resonance near 9.5 GeV in 400 GeV 
proton-nucleus collisions, 3:41834 (SLAC-204) 
PSI-3772 RESONANCES/DECAY 
Properties of the D mesons (Review), 3:41841 (SLAC-204) 
PSI-3772 RESONANCES/PARTICLE PROPERTIES 
Properties of the D mesons (Review), 3:41841 (SLAC-204) 
PSYCHOLOGY 
See BEHAVIOR 
PUBLIC HEALTH/PLANNING 
Report of state and local radiological health programs. Annual 
report for fiscal year 1976, 3:41747 (PB-273392) 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
PUBLIC UTILITIES/DISTRIBUTION 
Note on economies of scale and natural monopoly in the 
distribution of public utility services, 3:40526 
PUBLIC UTILITIES/ECONOMICS 
Note on economies of scale and natural monopoly in the 
distribution of public utility services, 3:40526 
PUBLIC UTILITIES/LOAD MANAGEMENT 
Non-conventional incentives for the adoption of solar energy 
building designs, 3:39741 
PUBLIC UTILITIES/OFF-PEAK ENERGY STORAGE 
Economic assessment of the utilization of lead-acid batteries in 
electric utility systems. Final report, 3:40500 (COO-4025-1) 
PUMPED STORAGE POWER PLANTS/CONSTRUCTION 
Promising types of principal power plant equipment (For USSR), 
3:40706 
PUMPED STORAGE POWER PLANTS/DESIGN 
MUSES: a multipurpose utilization of solar energy system, 


3:39805 
PUMPED STORAGE POWER PLANTS/SITE SELECTION 
Economic exploration for underground energy storage, 3:40489 
PUMPED STORAGE POWER PLANTS/TURBINES 
Hydraulic machinery of the Langenprozelten pumped-storage 
power plant. Pt. 2. The Francis starting turbines and shut-off 
elements of the pumping turbines, 3:40490 
PUMPS/AVAILABILITY 
Survey of industrial coal conversion equipment capabilities: 
rotating components, 3:38751 (ORNL/TM-6074 
PUMPS/HYDRAULICS 
Large electromagnetic pumps (LMFBR), 3:40203 (GEFR-SP-064) 
PUMPS/MONITORING 
Whole mine communications and monitoring system, 3:38946 
PUMPS/PERFORMANCE 
Large electromagnetic pumps (LMFBR), 3:40203 (GEFR-SP-064) 
PUMPS/PERFORMANCE TESTING 
AI Subscale Inducer Test Article: first and second 300 hour 
endurance tests, 3:40217 (LMEC-TDR-78-4) 
Experiments with air pumps, 3:39930 
Feasibility demonstration of the Sperry down-well pumping 
system. Final report, 3:39925 (COO-2838-1) 
PWR TYPE REACTORS 
See also CALHOUN-1 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
COOK-1 REACTOR 
DAVIS BESSE-1 REACTOR 
DOEL-1 REACTOR 
FESSENHEIM-1 REACTOR 
INDIAN POINT-1 REACTOR 
INDIAN POINT-2 REACTOR 
INDIAN POINT-3 REACTOR 
LOFT REACTOR 
SHIPPINGPORT REACTOR 
TIHANGE REACTOR 





PWR TYPE REACTORS/AIR FILTERS 


PWR TYPE REACTORS/AIR FILTERS 
In situ testing of large aerosol filters. Operating experience and 
extension of the application of the test method to include 
simulated LWR nuclear accident conditions, 3:40152 
States and tendencies of German standards in the field of nuclear 
filter technology, 3:40249 
PWR TYPE REACTORS/ATWS 
Anticipated transients without scram for light water reactors. Staff 
report, 3:40425 (NUREG-0460(Vol.1)) 
Anticipated transients without scram for light water reactors. 
Appendices. Staff report, 3:40426 (NUREG-0460(Vol.2)(App.)) 
LWR fuel-behavior research in the Federal Republic of Germany, 
3:40455 
PWR TYPE KEACTORS/AUXILIARY WATER SYSTEMS 
Pressurized water-reactor feedwater piping response to water 
hammer, 3:40143 (UCRL-52442) 
PWR TYPE REACTORS/BLOWDOWN 
Analysis of thrust and jet impingement forces using the JIP 
computer program, 3:40336 (GAI-TR-104-NP-A) 
CEFLASH-4A: a FORTRAN-IV digital computer program for 
reactor blowdown analysis, 3:40394 (CENPD-133(Suppl.4)) 
PWR TYPE REACTORS/COMPARATIVE EVALUATIONS 
Choice of thermal reactor systems: a report, 3:40115 
PWR TYPE REACTORS/CONTAINMENT BUILDINGS 
Nuclear reactor apparatus (Patent; PWR), 3:40451 
PWR TYPE REACTORS/CONTAINMENT SY 
COMPARE-MOD 1: a code for the transient analysis of volumes 
= heat sinks, flowing vents, and doors, 3:40416 (LA-7199- 
) 
PWR TYPE REACTORS/DOPPLER COEFFICIENT 
Evaluation of temperature dependent resonance integrals using the 
hammer code, 3:40120 (BNL-NUREG-23500) 
PWR TYPE REACTORS/ECCS 
CEFLASH-4A: a FORTRAN-IV digital computer program for 
reactor blowdown analysis, 3:40394 (CENPD-133(Suppl.4)) 
Reflooding phase of the LOCA in PWRs. Part II: rewetting and 
liquid entrainment, 3:40454 
PWR TYPE REACTORS/ECONOMICS 
Duval Corporation application study: nuclear process energy from 
PE-CNSG (Sulfur mining), 3:40281 (ORNL/Sub-4390/5) 
PWR TYPE REACTORS/ELECTRICAL EQUIPMENT 
Seismic testing of electrical and control equipment. (Engineered 
safeguards test cabinet for PG and E plants), 3:40447 (WCAP- 
8021(Suppl.1)) 
PWR TYPE REACTORS/FEASIBILITY STUDIES 
Duval Corporation application study: nuclear process energy from 
PE-CNSG (Sulfur mining), 3:40281 (ORNL/Sub-4390/5) 
PWR TYPE REACTORS/FISSION PRODUCT RELEASE 
Review of the radiation chemistry of iodine compounds in 
aqueous solution, 3:40122 (CEGB-RD/B/N-4009) 
PWR TYPE REACTORS/FISSION PRODUCTS 
Evaluation of fission product after-heat. Quarterly report, July 1, 
1975-September 30, 1975, 3:40128 (NUREG-0018-1) 
Evaluation of fission product afterheat. Quarterly report, 1 
October 1976-31 December 1976, 3:40129 (NUREG-0018-5) 
PWR TYPE REACTORS/FUEL ELEMENTS 
Fission product source terms for the LWR loss-of-coolant 
accident: summary report, 3:40431 (NUREG/CR-0091) 
Plannin ~ port document for the EPRI Light Water Reactor 
Fuel ormance Program. Supplement No. 1: progress in 
1977, 3: :40124 (EPRI-NP-737-SR) 
PWR TYPE REACTORS/FUEL RODS 
Postirradiation examination results for the Irradiation Effects Test 
IE-5, 3:40142 (TREE-NUREG-1201) 
PWR TYPE REACTORS/LOSS OF COOLANT 
Combination of safe shutdown earthquake and loss-of-coolant 
accident responses for faulted condition evaluation of nuclear 
power plants, 3:40449 (WCAP-9279) 
COMPARE-MOD |: a code for the transient analysis of volumes 
s) heat sinks, flowing vents, and doors, 3:40416 (LA-7199- 
Experiment data report for semiscale MOD-1 tests S-28-8, S-28-10, 
and S-28-11 (steam generator tube rupture tests), 3:40442 
(TREE-NUREG-1155) 
Experiment prediction for LOFT nonnuclear experiment L1-5, 
3:40443 (TREE-NUREG-1209) 
Fission product source terms for the LWR loss-of-coolant 
accident: summary report, 3:40431 (NUREG/CR-0091) 
Fracture mechanics examination of the integrity of the primary 
coolant inlet nozzle of a pressurized water reactor vessel 
following a postulated loss of coolant, 3:40150 
Integrity of the primary piping systems of Westinghouse nuclear 
pa) plants during postulated seismic events, 3:40145 (WCAP- 
a eaieal research in the Federal Republic of Germany, 
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PWR Fiecht separate effects and system effects test (SEASET) 
program plan, 3:40420 (NP-23215) 
Reflooding phase of the LOCA in PWRs. Part II: rewetting and 
liquid entrainment, 3:40454 
PWR TYPE REACTORS/MELTDOWN 
Exploratory study of molten core material/concrete interactions, 
July 1975-March 1977, 3:40440 (SAND-77-2042) 
Formation of hydrogen during core melt accidents in nuclear 
power plants with light water reactors, 3:40465 
PWR TYPE REACTORS/POWER-COOLING-MISMATCH 
ACCIDENTS 
LWR fuel-behavior research in the Federal Republic of Germany, 
3:40455 
PWR TYPE REACTORS/PRESSURE VESSELS 
Investigations on cracking and embrittlement of welded seams 
during stress-relief heat treatment of pressure vessel steels, 
3:40137 (INEL-tr-26) 
Safety against bursting of the inlet nozzles of nuclear reactor 
pressure vessels under internal pressure, 3:40149 
PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Chemical and Volume Control System (CVCS) system description 
and failure mode and effects analysis, 3:40338 (WCAP-8978) 
Deposition of cobalt ions on surfaces of austenitic steels in the 
presence of some anions, 3:40146 
Fracture mechanics examination of the integrity of the primary 
coolant inlet nozzle of a pressurized water reactor vessel 
following a postulated loss of coolant, 3:40150 
Improvements in or relating to method and apparatus for 
protecting the core of a nuclear reactor, 3:40481 
Integrity of the primary piping systems of Westinghouse nuclear 
power plants during postulated seismic events, 3:40145 (WCAP- 
9283) 
Investigation of the boundaries of various flow pattern regions of 
steam-water mixtures at high pressures, 3:40136 
PWR TYPE REACTORS/RADIOACTIVITY TRANSPORT 
Review of the radiation chemistry of iodine compounds in 
aqueous solution, 3:40122 (CEGB-RD/B/N-4009) 
PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
o—_ and method for controlling a nuclear reactor (Patent), 
: 5 
PWR TYPE REACTORS/REACTOR CORES 
Statistical core design, 3:40138 (BA W-10139) 
PWR TYPE REACTORS/REACTOR INSTRUMENTATION 
Seismic testing of electrical and control equipment. (Engineered 
safeguards test cabinet for PG and E plants), 3:40447 (WCAP- 
8021(Suppl.1)) 
PWR TYPE REACTORS/REACTOR INTERNALS 
Baffle-former arrangement for nuclear reactor vessel internals 
(Patent), 3:40450 
Reactor core response to excessive secondary steam releases, 
3:40448 (WCAP-9227) 
PWR TYPE REACTORS/REACTOR KINETICS 
Sensitivity and uncertainty analysis for functionals of the time- 
dependent nuclide density field, 3:40285 (ORNL-5393) 
PWR TYPE REACTORS/REACTOR MATERIALS 
Heat resisting steel for water-cooled reactor shells and evaluation 
of its working capacity, 3:40135 
PWR TYPE REACTORS/REACTOR OPERATION 
Licensed operating reactors. Operating units status report, data as 
of 2-28-78 (USA), 3:40130 (NUREG-0020(Vo0l.2)(No.3)) 
PWR TYPE REACTORS/REACTOR SAFETY 
Generic safety issues of pressurised water reactors, 3:40468 
Nuclear reactor safety. Quarterly progress report, October 1- 
December 31, 1977, 3:40415 (LA-7195-PR) 
Plan for research to improve the safety of light-water nuclear 
power plants, 3:40424 (NUREG-0438) 
PWR TYPE REACTORS/RESONANCE INTEGRALS 
Evaluation of temperature dependent resonance integrals using the 
hammer code, 3:40120 (BNL-NUREG-23500) 
PWR TYPE REACTORS/SECONDARY COOLANT CIRCUITS 
Technical specifications for PWR secondary water chemistry, 
3:40140 (BNL-NUREG-23292) 
PWR TYPE REACTORS/SEISMIC EFFECTS 
Combination of safe shutdown earthquake and loss-of-coolant 
accident responses for faulted condition evaluation of nuclear 
power plants, 3:40449 (WCAP-9279) 
PWR TYPE REACTORS/STEAM GENERATORS 
Denting of Inconel steam generator tubes in pressurized water 
reactors. Final report, 3:40141 (BNL-NUREG-50778) 
Experiment data report for semiscale MOD-1 tests S-28-8, S-28-10, 
and S-28-11 (steam generator tube rupture tests), 3:40442 
(TREE-NUREG-1155) 
Failure analysis of steam generator tubes with dented and wastage 
configurations, 3:40139 (BNL-NUREG-23121) 
NOTRUMP: a nodal transient steam generator and general 
network code, 3:40144 (WCAP-9237) 
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PWR TYPE REACTORS/STEAM SYSTEMS 
Reactor core response to excessive secondary steam releases, 
3:40448 (WCAP-9227) 
PYRHELIOMETERS/SPECIFICATIONS 
Measurement of solar insolation with a pyrheliometer, 3:39447 
PYRIMIDINES 
See also URACILS 
PYRIMIDINES/BIOCHEMICAL REACTION KINETICS 
Pyrimidine dimer excision in exonuclease deficient mutants of 
Escherichia coli, 3:41549 (CONF-780226-5) 
PYRITE/MORPHOLOGY 
Pyrite morphology in lignitic coal and associated strata of east 
Texas, 3:38829 
PYRITE/REMOVAL 
Advanced development of fine coal desulfurization and recovery 
technology. Annual technical progress report, October 1 1976- 
September 1977 (54 references), 3:38982 (IS-4363) 
PYROLYTIC CARBON/CHEMICAL REACTIONS 
Materials chemistry, 3:41086 (LBL-6016) 


Q 


QUAD CITIES-1 REACTOR/CONDENSER COOLING 
SYSTEMS 
Patotype and model studies of the diffuser-pipe system for 
discharging condenser cooling water at the Quad-Cities Nuclear 
Power Station, 3:40337 (PB-272631) 
QUAD CITIES-2 REACTOR/CONDENSER COOLING 
SYSTEMS 
Prototype and model studies of the diffuser-pipe system for 
discharging condenser cooling water at the Quad-Cities Nuclear 
Power Station, 3:40337 (PB-272631) 
QUANTUM CHROMODYNAMICS/QUARKS 
Extraordinary hadrons, 3:41853 (SLAC-204) 
QUANTUM FIELD THEORY/BOSE-EINSTEIN 
CONDENSATION 
Bose condensation in supercritical external fields - Charged 
condensates, 3:41910 
QUANTUM FIELD THEORY/SEMICLASSICAL 
APPROXIMATION 
Lattice field theories: non-perturbative methods of analysis, 
3:41864 (SLAC-PUB-2073) 
QUANTUM MECHANICS/INTERACTIONS 
Interaction between classical and quantum systems, 3:41929 
(ORO-3992-319) 
QUANTUM MECHANICS/MEASURE THEORY 
Approach to measurement to quantum mechanics, 3:41930 (ORO- 
3992-320) 
Interaction between classical and quantum systems, 3:41929 
(ORO-3992-319) 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MODEL 
See also FLAVOR MODEL 
QUARK MODEL/HADRONS 
Extraordinary hadrons, 3:41853 (SLAC-204) 
Hadron spectroscopy, 3:41852 (SLAC-204) 
QUARK MODEL/LECTURES 
Quark confinement, 3:41851 (SLAC-204) 
QUARK MODEL/MESONS 
Lectures on the quark model, ordinary mesons, charmed mesons, 
and heavy leptons, 3:41854 (SLAC-204) 
QUARK MODEL/PARTICLE PRODUCTION 
Quarks and particle production, 3:41840 (SLAC-204) 
QUARK MODEL/QUANTUM NUMBERS 
2Q-bar? resonances in the baryon-antibaryon system, 3:41855 
QUARKS/BAG MODEL 
Extraordinary hadrons, 3:41853 (SLAC-204) 
QUARKS/MASS SPECTRA 
Quark spectroscopy and hadron dynamics. Proceedings of summer 
institute on particle physics, 3:41850 (SLAC-204) 
QUARKS/QUANTUM CHROMODYNAMICS 
Extraordinary ~~ 3:41853 (SLAC-204) 
QUARKS/REVIEW 
Quarks and cong 3:41845 es 204) 
QUARTZ/AGE ESTIMATIO 
Fission track dating of ncn grains from the Oklo uranium ore 
deposit, 3:39226 
QUARTZ/COMPACTING 
Pressure solution experiments on quartz sand (Compacted under a 
load increased at rate of 6.7 atm/day up to 710 atm at 
temperature of 340°C and pore pressure of 160 atm), 3:41777 


RADIATION PROTECTION/STANDARDS 


QUARTZ/CRYSTAL GROWTH 
Quartz crystal fabrication facility. First semiannual report, 
October 1976-March 1977, 3:41164 (GEPP-309) 
QUARTZ/FISSION TRACKS 
Fission track dating of quartz grains from the Oklo uranium ore 
deposit, 3:39226 
QUARTZ/TOXICITY 
Fibrogenic potential of raw and spent shale particulates, 3:39199 
(PNL-2500(Pt. 1)) 
Response of lungs to intratracheally administered oil shale dusts, 
3:39201 (PNL-2500(Pt.1)) 
QUENCHING 
Stimulated fluorescence and fluorescence quenching in 
chlorophyll a and bacteriochlorophyll a, 3:41557 
QUERCUS 
See OAKS 
QUINOLINES/BIOCHEMICAL REACTION KINETICS 
Interactions of 4-nitroquinoline 1-oxide with four 
deoxyribonucleotides, 3:41555 
QUINOLINES/HYDROGENATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Eighth quarterly report, March 21-June 20, 
1977, 3:38732 (FE-2028-9) 


RADAR 
Detection, delineation, and location of hazards using ground- 
probing radar in coal mines, 3:38901 
RADAR/RADIATION HAZARDS 
Analysis of radar exposure in the San Francisco area, 3:41741 (PB- 
273188) 
RADIANT HEAT TRANSFER/NUMERICAL SOLUTION 
Combined free convection and radiation, 3:41321 
RADIATION ACCIDENTS 
Liquid pathway generic study. Impacts of accidental radioactive 
releases to the hydrosphere from floating and land-based 
nuclear power plants, 3:41483 (NUREG-0440) 
Quantitative environmental comparison of coal and nuclear 
generation workshop summary, 3:40684 (MTR-7004) 
RADIATION ATTENUATION TESTING/EQUIPMENT 
Unified series of :y-defectoscopes, 3:41332 
RADIATION BELTS/RADIATION FLUX 
Spacecraft-produced neutron fluxes on Skylab, 3:41795 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also DIELECTRIC TRACK DETECTORS 
FLOW COUNTERS 
NEUTRON DETECTORS 
NUCLEAR EMULSIONS 
POSITION SENSITIVE DETECTORS 
RADIATION MONITORS 
TELESCOPE COUNTERS 
RADIATION DETECTORS/DATA ANALYSIS 
Advances in human internal radiation counting at Los Alamos: 
a simultaneous in-vivo measurements, 3:41693 (LA-UR- 
78-1063) 
RADIATION DETECTORS/SPECIFICATIONS 
Alpha counting chamber for use with surface barrier detectors, 
3:41398 (ANL-77-65(Pt.2)) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EFFECTS 
See also PHYSICAL RADIATION EFFECTS 
RADIATION EFFECTS/REVIEWS 
Principles and techniques of radiation hardening. Volume I. 
Interaction of radiation with matter and material effects, 3:41409 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORS/DESIGN 
Advances in alpha air monitoring instrumentation (7°*Pu, 7°°Pu, 
241 Am), 3:41481 (LA-UR-78-1150) 
RADIATION PROTECTION 
Electronic structure of sulfur compounds and their protecting 
action against ionizing radiation, 3:41653 
RADIATION PROTECTION/PLANNING 
Report of state and local radiological health programs. Annual 
report for fiscal year 1976, 3:41747 (PB.275392) 
RADIATION PROTECTION/STAN 
Nuclear fuel cycle: (6) waste ante ane storage, 3:39307 





RADIATION SAFETY 


RADIATION SAFETY 
See RADIATION PROTECTION 
RADIO EQUIPMENT POWER SUPPLIES/SOLAR CELL 
ARRAYS 
DOD/ERDA terrestrial photovoltaic systems demonstration 
program, 3:39529 
India experiments with solar rays, 3:39485 
Military applications of solar cell power, 3:39530 
RADIOA( AEROSOLS/HEALTH HAZARDS 
Bone and lung tumor response following inhalation of transuranic 
nitrates, 3:41687 (PNL-2500(Pt.1)) 
Characterization of mixed LMFBR fuel-sodium aerosols 
generated by laser vaporization, 3:41485 (PNL-2500(Pt.1)) 
Deposition of 7*°Pu(NOs), aerosols in beagle dogs, 3:41709 (PNL- 
2500(Pt. 1)) 
OE Uost - 282) decay products following inhalation of 
UO.(NOs) aerosols, 3:41701 (PNL-2500(Pt. 1)) 
Disposition of 7? AmO, following inhalation by beagle dogs, 
OemtT 41710 (PNL-2500(Pt.1)) 
Disposition of **CmO, following inhalation by beagle dogs, 
3:41711 (PNL-2500(Pt. 1)) 
Dose-effect studies with inhaled plutonium oxide in beagles 
(#*PuO; and **PuOs), 3:41683 (PNL-2500(Pt.1)) 
Effects of inhaled ***PuO, on the primary immune response of 
beagle dogs, 3:41681 (PNL-2500(Pt.1)) 
Effects of ted exposures to 7°*PuOz, 3:41685 (PNL- 
oe ) 
Electron microscopic morphometry of lung (Comparison of rat 
and hamster lung morphology), 3:41675 (PNI_-2500(Pt. 1)) 
Expression of lung tumorigenesis in the hamster cheek-pouch 
lodel for 7*°PuO, aerosol carcinogenicity), 3:41674 (PNL- 
2500(Pt.1)) 
Inhalation toxicology of *' Am(NOs)s, 3:41712 (PNL-2500(Pt.1)) 
Inhaled plutonium nitrate in dogs (7** Pu(NOs)4 and **® Pu(NOs)4), 
3:41684 (PNL-2500(Pt.1)) 
Inhaled radon daughters and uranium ore dust in rodents, 3:41700 
ack 1)) 
ition of inhaled PuO, aerosols in pigs (7°*PuO2), 
nya :41708 (PNL-2500(Pt.1)) 
ymphocyte mobilization by dextran sulfate in beagles, 3:41682 
2500(Pt.1)) 
Toxicity of inhaled *** AmOnz, 3:41686 (PNL-2500(Pt.1)) 
Translocation of mixed LMFBR fuel-sodium aerosols from the 
lung following inhalation by rodents, 3:41699 (PNL-2500(Pt.1)) 
RADIOACTIVE AEROSOLS/INHALATION 
—a _s of inhaled **CmO, (In rats), 3:41697 (PNL- 
RADIOACTIVE AEROSOLS/PATHOLOGICAL CHANGES 
Statistical evaluation of lung, bone, and liver tumors in rats 
ea to i of *®PuOz, ***PuO2, and **CmOnz, 3:41688 


1) 
RADIOACTIVE AEROSOLS/RADIATION DOSE 
DISTRIBUTIONS 


Metabolic se of inhaled ***CmO, (In rats), 3:41697 (PNL- 


2 -1)) 
RADIOACTIVE AEROSOLS/RADIOACTIVITY TRANSPORT 
Breeder Reactor Aerosol Release and Transport Pro 


ORNL WUsES M73) for July-September 1977" 3:40434 


RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/DATA COMPILATION 
Radioactive materials released from nuclear power plants (1976), 
3:40343 (NUREG-0367) 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL EFFECTS 
Pollution of the ocean, 3:41784 (ORNL-tr-4622) 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 
TRANSPORT 
Atmospheric and Geophysical Sciences Division, Physics 
it program report, FY 1977 (Mathematical models for 
environmental transport of chemical and radioactive effluents), 
3:41458 (UCRL-51444-77) 
Environmental consequences of atmospheric krypton-85, 3:41480 
(COO-4364-1) 

Environmental radiation surveillance conducted in the vicinity of 
the Fort St. Vrain Nuclear Generating Station for the Public 
Service Company of Colorado, 3:41482 (NP-23184 

Environmental monitoring at the Savannah River Plant. Annual 
= a 3:41437 (DPSPU-77-302) 
tal surveillance at Hanford for CY 1977, 3:41486 
BAPNL 2614) 
Liquid discharge doses, LIDSR code (Radioactive effluent 
Be08-O1) from nuclear power plants to man), 3:41533 (NEDM- 
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Measurement of activity of radioactive effluents under normal 
UJV operation, 3:41490 (ORNL-tr-4620) 
RADIOACTIVE EFFLUENTS/MARINE DISPOSAL 
Pollution of the ocean, 3:41784 (ORNL-tr-4622) 
RADIOACTIVE EFFLUENTS/MONITORING 
Environmental monitoring at the Savannah River Plant. Annual 
report, 1976, 3:41437 (DPSPU-77-302) 
RADIOACTIVE EFFLUENTS/NUCLEAR FACILITIES 
Environmental consequences of atmospheric krypton-85, 3:41480 
(COO-4364-1) 
RADIOACTIVE EFFLUENTS/RADIATION MONITORING 
Environmental monitoring at the Savannah River Plant. Annual 
report, 1976, 3:41437 (DPSPU-77-302) 
Measurement of activity of radioactive effluents under normal 
UJV operation, 3:41490 (ORNL-tr-4620) 
RADIOACTIVE MATERIALS/AIR TRANSPORT 
Transport worker radiation exposures handling air shipments of 
radioactive materials, 3:39355 
RADIOACTIVE MATERIALS/MASS SPECTROSCOPY 
High radiation level spark source mass spectro : instrumental 
and laboratory feasibility study, 3:39318 (ORNL/TM-6203) 
RADIOACTIVE MATERIALS/PACKAGING 
Summary report of the state surveillance program on the 
transportation of radioactive materials, 3:41267 (NUREG-0393) 
RADIOACTIVE MATERIALS/RADIATION ——— 
Summary report of the state surveillance program 0} 
transportation of radioactive materials, 3:41267 (NUREG-0393) 
RADIOACTIVE MATERIALS/RAIL TRANSPORT 
Transportation of radioactive materials by rail. Final 
environmental impact statement, 3:39300 
RADIOACTIVE MATERIALS/TRANSPORT 
Analysis of the engine fragment threat and the crush environment 
for small packages carried on U.S. commercial jet aircraft, 
3:41274 (SAND-78-0244C) 
Summary report of the state surveillance program on the 
transportation of radioactive materials, 3:41267 (NUREG-0393) 
RADIOACTIVE MATERIALS/TRANSPORTATION SYSTEMS 
Department of Energy (DOE) transportation system for nuclear 
materials and the role of state law enforcement agencies, 
3:39298 (SAND-78-0150C) 
RADIOACTIVE MINERALS/RADIOMETRIC ANALYSIS 
Radioactivity of mining ores and gamma readings as a function of 
collector properties of the ores, 3:39262 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE TRACER LOGGING/EQUIPMENT 
Method of measuring horizontal flow speed of fluids in earth 
formations penetrated by a wellborehole (Patent; based on 
neutron activation of sodium), 3:39078 
RADIOACTIVE WASTE DISPOSAL 
See also SHAFT EXCAVATIONS 
LASL models for environmental transport of radionuclides in 
forests (Plutonium cycling), 3:41505 (LA-UR-78-1097) 
RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 
IMPACTS 
Environmental assessment related to Hanford radioactive waste 
burial, 3:39336 (RHO-SA-36) 
RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 
Review/workshop meeting on the rock mechanics aspects of 
radioactive waste disposal in geological formations, December 
16-17, 1976. Preprints, 3:39341 (Y/OWI/TM-49) 
Studies of nuclear-waste migration in geologic media. Annual 
report, November 1976-October 1977, 3:39329 (ANL-78-8) 
RADIOACTIVE WASTE DISPOSAL/HEARINGS 
Testimony of C.D. Zerby at hearing to show cause re testing 
operations for radioactive waste di , Baton Rouge, 
Louisiana, February 23, 1978, 3:39306 (Y/OWI/TM-51) 
RADIOACTIVE WASTE DISPOSAL/LICENSING 
High-level nuclear waste management in the United States: a time 
for decisions, 3:39342 
RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 
Radionuclide distributions in deep-ocean sediment cores. Progress 
report, 1 October 1976 - 31 December 1977, 3:41534 (COO- 
2379-18) 
Radionuclide distributions in sediments of marine areas used for 
dumping solidified radioactive wastes, 3:41532 (COO-3563-62) 
RADIOACTIVE WASTE DISPOSAL/RESEARCH 
PROGRAMS 
National Waste Terminal Storage Program. Progress report, May 
1977, 3:39340 (Y/OWI/TM-45/8) 
RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 
Testimony of C.D. Zerby at hearing to show cause re testing 
operations for radioactive waste disposal, Baton Rouge, 
Louisiana, February 23, 1978, 3:39306 (Y/OWI/TM-51) 
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RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 

Paleomagnetism of the Grande Ronde (lower Yakima) basalt 
exposed at Sentinel Gap: potential use for stratigraphic 
correlation, 3:39335 (RHO-BWI-ST-2) 

Selection of a site for the ground disposal of radioactive wastes. 
IV. Migration of multiple nuclides under the ground, 3:39350 
(ORNL-tr-4624) 

Site selection factors for repositories of solid high-level and alpha- 

ing wastes in geological formations, 3:39343 

Workshops for state review of site suitability criteria for high-level 
radioactive waste repositories: analysis and recommendations, 
3:39333 (NUREG-0354(Vol.1)) 

Workshops for state review of site suitability criteria for high-level 
radioactive waste repositories: analysis and recommendations, 
3:39334 (NUREG-0354(Vol.2)) 

RADIOACTIVE WASTE DISPOSAL/SOLID WASTES 
— look at the economic disposal of contaminated aerosol filters, 
:39325 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 

DISPOSAL 

Environmental assessment related to Hanford radioactive waste 
burial, 3:39336 (RHO-SA-36) 

Estimated erosion rate at the SRP burial ground, 3:39331 (DP- 
1493) 

High-level nuclear waste management in the United States: a time 

or decisions, 3:39342 

Selection of a site for the ground disposal of radioactive wastes. 
IV. Migration of multiple nuclides under the ground, 3:39350 
(ORNL-tr-4624) 

RADIOACTIVE WASTE FACILITIES 

Radwaste solidification system (cement), 3:39320 (RSS(C)-HN-R- 
1109(Rev.4)) 

RADIOACTIVE WASTE FACILITIES/DECOMMISSIONING 

Decommissioning high-level waste surface facilities, 3:39339 
(UCRL-13844) 

RADIOACTIVE WASTE FACILITIES/DESIGN 
Reference facility description for the recovery of iodine, carbon, 
and krypton from gaseous wastes, 3:39310 (ICP-1126) 
RADIOACTIVE WASTE FACILITIES/SAFETY 
Role of actinide behavior in waste management, 3:39309 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Role of actinide behavior in waste management, 3:39309 
RADIOACTIVE WASTE MANAGEMENT/ 

ENVIRONMENTAL EFFECTS 

Determination of performance criteria for high-level solidified 
nuclear waste from the commercial nuclear fuel cycle: a 
probabilistic safety analysis, 3:39304 (UCRL-80927) 

Determination of performance criteria for high-level solidified 
nuclear waste from the commercial nuclear fuel cycle: a 
probabilistic safety analysis, 3:39305 (UCRL-80927(Rev.1)) 

Environmental surveillance report for the INEL Radioactive 
Waste Management Complex. Annual report, 1977, 3:39351 
(TREE-1251) 

RADIOACTIVE WASTE MANAGEMENT/HAZARDS 

Determination of performance criteria for high-level solidified 
nuclear waste from the commercial nuclear fuel cycle: a 
probabilistic safety analysis, 3:39304 (UCRL-80927) 

RADIOACTIVE WASTE MANAGEMENT/SAFETY 

STANDARDS 

Determination of performance criteria for high-level solidified 
nuclear waste from the commercial nuclear fuel cycle: a 
probabilistic safety analysis, 3:39305 (UCRL-80927(Rev.1)) 

RADIOACTIVE WASTE PROCESSING 
Nuclear wastes won't go away, 3:39308 
RADIOACTIVE WASTE PROCESSING/ADSORPTION 

Development of ultrafiltration and inorganic adsorbents for 
reducing volumes of low-level and intermediate-level liquid 
waste: January-March 1978, 3:39316 (MLM-2513) 

RADIOACTIVE WASTE PROCESSING/COMBUSTION 

Effects from effluents of an incinerator for waste of low level 

activity in the environment, 3:39314 
RADIOACTIVE WASTE PROCESSING/COPRECIPITATION 

Method of flocculation precipitation of plutonium waste solution 
(Patent), 3:39327 (ORNL-tr-4628) 

RADIOACTIVE WASTE PROCESSING/ENCAPSULATION 

Development of a metal matrix for incorporating high-level 
commercial waste. Final report, 3:39312 (ICP-1144) 

RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 

Laboratory evaluation of Zeolite molecular sieve 3A for 
adsorption of tritiated water vapor from HTGR fuel 
reprocessing off-gas, 3:39311 (ICP-1137) 

Method of and apparatus for separating krypton from radioactive 
waste gases, 3:39322 

Reference facility description for the recovery of iodine, carbon, 
and krypton from gaseous wastes, 3:39310 (ICP-1126) 
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RADIOACTIVE WASTE PROCESSING/HIGH-LEVEL 

RADIOACTIVE WASTES 

Study of the separation and recovery of select radioisotopes from 
commercial nuclear fuel wastes. Final report, 3:39321 -FR- 
ER-2(Rev.1)) 

RADIOACTIVE WASTE PROCESSING/ION EXCHANGE 

Separation of cesium and strontium with zeolites, 3:39326 
(BNWL-tr-309) 

RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 

Development of ultrafiltration and inorganic adsorbents for 
reducing volumes of low-level and intermediate-level liquid 
waste: January-March 1978, 3:39316 (MLM-2513) 

RADIOACTIVE WASTE PROCESSING/SOLID WASTES 

New look at the economic disposal of contaminated aerosol filters, 

3:39325 
RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Encapsulation of nuclear wastes (Patent), 3:39323 

Inactive laboratory tests on vitrification of highly radioactive 
fission products, 3:39328 (ORNL-tr-4597) 

Potential application of microwave energy in solidifying high- 
level nuclear wastes, 3:39313 (ICP-1145) 

Radwaste solidification system (cement), 3:39320 (RSS(C)-HN-R- 
1109(Rev.4)) 

Volume reduction system for solid and liquid TRU waste from the 
nuclear fuel cycle: October-December 1977, 3:39315 (MLM- 
2509) 

RADIOACTIVE WASTE PROCESSING/ULTRAFILTRATION 

Development of ultrafiltration and inorganic adsorbents for 
reducing volumes of low-level and intermediate-level liquid 
waste: January-March 1978, 3:39316 (MLM-2513) 

RADIOACTIVE WASTE STORAGE/FORECASTING 

Okla, an experiment in long-term geologic storage, 3:39230 

RADIOACTIVE WASTE STORAGE/SALT DEPOSITS 

Site specific study for possible ongoing salt dome movement, 
3:39348 

System for the underground storage of nuclear waste materials in 
a salt dome. (Patent), 3:39349 

RADIOACTIVE WASTE STORAGE/TANKS 

Control of stress corrosion cracking in storage tanks containing 
radioactive waste, 3:39332 (DP-MS-77-94(Rev.)) 

Plan for dynamic testing of NFS tank and vault (Neutralized 
waste tanks 8D-2 and -1), 3:39338 (UCRL-13838) 

RADIOACTIVE WASTE STORAGE/UNDERGROUND 

STORAGE 

Conceptual design of a radioactive waste isolation facility in 
plutonic rock, 3:39345 

Stability of a radioactive waste repository in the Canadian shield, 
3:39346 


Suggested ranking of rock formations in the northeastern state for 
future storage underground, 3:39344 
RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/CORROSIVE EFFECTS 
Control of stress corrosion cracking in storage tanks containing 
radioactive waste, 3:39332 (DP-MS-77- ev.)) 
RADIOACTIVE WASTES/ENCAPSULATION 
Encapsulation of nuclear wastes (Patent), 3:39323 
RADIOACTIVE WASTES/ENVIRONMENTAL EFFECTS 
Quantitative environmental comparison of coal and nuclear 
generation workshop summary, 3:40684 (MTR-7004) 
RADIOACTIVE WASTES/LEACHING 
Radionuclide distributions in sediments of marine areas used for 
dumping solidified radioactive wastes, 3:41532 (COO-3563-62) 
Volume reduction system for solid and liquid TRU waste from the 
nuclear fuel cycle: October-December 1977, 3:39315 (MLM- 
2509) 
RADIOACTIVE WASTES/QUANTITATIVE CHEMICAL 
ANALYSIS 
Fission Product Stream Control Project. 1975 annual report, 
3:41185 (ORNL-tr-4514) 
RADIOACTIVE WASTES/RAIL TRANSPORT 
Transportation of radioactive materials by rail. Final 
environmental impact statement, 3:39300 
RADIOACTIVITY TRANSPORT 
Review of the radiation chemistry of iodine compounds in 
aqueous solution (PWR;BWR), 3:40122 (CEGB-RD/B/N-4009) 
RADIOAUTOGRAPHY 
See AUTORADIOGRAPHY 
RADIOBIOLOGY/PLANNING 
Report of state and local radiological health programs. Annual 
report for fiscal year 1976, 3:41747 (PB-273392) 
RADIOBIOLOGY/RESEARCH PROGRAMS 
Radiation physics, biophysics, and radiation biology. Final rt, 
October 1, 1971-September 30, 1977, 3:41642 (CO0-3243-7) 





RADIOCARBON DATING 


RADIOCARBON DATING 
See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOGRAPHS 
See IMAGES 
RADIOGRAPHY (AUTO) 
See AUTORADIOGRAPHY 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOIMMUNOASSAY/RADIOPHARMACEUTICALS 
Immunoscintillation cell (Patent), 3:41612 
RADIOIMMUNOASSA Y/TRACER TECHNIQUES 
Choice of monitoring isotope in double label radioimmunoassays 
with nonimmunological separation techniques, 3:41608 
RADIOISOTOPE HEAT SOURCES/FABRICATION 
238 Pu fuel form processes. Monthly report, October 1977 (Multi- 
Hundred Watt; Milliwatt), 3:39376 (DPST-77-128-10) 
RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 
238Py fuel form processes. Savannah River Laboratory monthly 
rt, November/December 1977, 3:39377 (DPST-77-128-11/ 
2 


RADIOISOTOPE HEAT SOURCES/SAFETY 
Environmental Development Plan (EDP): space applications, 
3:39375 (DOE/EDP-0026) 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE SCANNING 
Xenon in organ visualization (Patent), 3:41617 
RADIOISOTOPES/DEPOSITION 
Parameterizations for resuspension and for wet and dry deposition 
rw =— and gases for use in radiation dose calculations, 
41488 
RADIOISOTOPES/DISTRIBUTION 
Radionuclide distributions in d sediment cores. Progress 
318) October 1976 - 31 December 1977, 3:41534 (COO- 
RADIOISOTOPES/DOSIMETRY 
Internal and external dosimetry, 3:41671 (CONF-770901-) 
RADIOISOTOPES/ENVIRONMENTAL TRANSPORT 
— oa 5b chain transport of radionuclides, 3:41531 (CONF- 
Atmospheric transport of radionuclides, 3:41434 (CONF-770901-) 
Effects of rainstorms and runoff on consequences of atmospheric 
releases from nuclear reactor accidents, 3:41489 
Hydrologic transport of radionuclides, 3:41518 (CONF-770901-) 
LASL models for environmental transport of radionuclides in 
forests (Plutonium cycling), 3:41505 (LA-UR-78-1097) 
Proceedings of a workshop on the evaluation of models used for 
the environmental assessment of radionuclide releases, 3:41479 
(CONF-770901-) 
TeTOoOL) food chain transport of radionuclides, 3:41497 (CONF- 
RADIOISOTOPES/PARTICLE RESUSPENSION 
Parameterizations for resuspension and for wet and dry deposition 
oi] — and gases for use in radiation dose calculations, 


RADIOISOTOPES/PRECIPITATION SCAVENGING 
Parameterizations for resuspension and for wet and dry deposition 
wi — and gases for use in radiation dose calculations, 
RADIOISOTOPES/WASHOUT 
Effects of rainstorms and runoff on consequences of atmospheric 
releases from nuclear reactor accidents, 3:41489 
RADIOMETRIC SURVEYS/PATENTS 
bs, assessment and forecast. Eight report, December 
1977, 3:38836 (NP-23081) 
RADIOMETRIC SURVEYS/TECHNOLOGY ASSESSMENT 
Technology assessment and forecast. Eight report, December 
1977, 3:38836 (NP-23081) 
IONUCLIDE KINETICS 
(In living organisms.) 
RADIONUCLIDE KINETICS/SEX DEPENDENCE 
Early retention of monomeric 7°’ °° Pu(IV)-citrate in CS7BL/Do 
and BALB/cJ mice, 3:41713 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Transaxial ay imaging of canine myocardium with 'C- 
palmitic acid, 609 


Xenon in oa visualization (Patent), 3:41617 


RADIOPR 
STRUCTURE 
Electronic structure of sulfur compounds and their protecting 

action against ionizing radiation, 3:41653 

RADIOSURGERY 

See RADIOTHERAPY 
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RADIOTHERAPY/PIONS MINUS 
Hardware control system using modular software under RSX-11D 
(For beam line at LAMPF Biomedical Facility), 3:41395 (LA- 
UR-78-1196) 
RADIUM/RADIOECOLOGICAL CONCENTRATION 
Environmental impact of nuclear industry. Results of research on 
environmental radionuclide transfer, 3:41536 
RADIUM 224/DOSIMETRY 
Measurements of radioactivity in former thorium workers, 3:41667 
(ANL-77-65(Pt.2)) 
RADIUM 224/TISSUE DISTRIBUTION 
Disposition of **2U decay products following inhalation of 
2U02(NOs)2 aerosols, 3:41701 (PNL-2500(Pt. 1)) 
RADIUM 226/BIOLOGICAL EFFECTS 
Local bone mineral mass as a function of dose in radium cases 
(?7*Ra), 3:41665 (ANL-77-65(Pt.2)) 
RADIUM 226/BIOLOGICAL RADIATION EFFECTS 
Radiological and Environmental Research Division annual report, 
July 1976-June 1977, 3:41664 (ANL-77-65(Pt.2)) 
RADIUM 226/BODY BURDEN 
226Ra and calcium in the human eye, 3:41666 (ANL-77-65(Pt.2)) 
RADIUM 226/DOSE-RESPONSE RELATIONSHIPS 
Local bone mineral mass as a function of dose in radium cases 
(*Ra), 3:41665 (ANL-77-65(Pt.2)) 
RADIUM 226/MEASURING METHODS 
Precision, accuracy, and blank values in the determination of 
ean 4 the radon emanation method, 3:41182 (ANL-77- 
.2 
RADIUM 226/RADIATION MONITORING 
Detection of radium in buried remains, 3:41190 (ANL-77-65(Pt.2)) 
RADIUM 226/RADIOECOLOGICAL CONCENTRATION 
Environmental impact of nuclear industry. Results of research on 
environmental radionuclide transfer, 3:41536 
RADIUM 228/RADIOCHEMICAL ANALYSIS 
Radiochemical method for the determination of 2**Th in bone, 
3:41191 (ANL-77-65(Pt.2)) 
RADON/AERIAL MONITORING 
Advances in alpha air monitoring instrumentation (7**Pu, ***Pu, 
241 Am), 3:41481 (LA-UR-78-1150) 
RADON/AIR POLLUTION 
Inhaled radon daughters and uranium ore dust in rodents, 3:41700 
(PNL-2500(Pt.1)) 
RADON/DIFFUSION 
Radon and thoron dosimetry by plastic solid state nuclear track 
detectors, 3:41402 
RADON/RADIATION MONITORING 
Formerly utilized MED/AEC sites remedial action program. 
Radiological survey of the former VITRO Rare Metals Plant, 
Canonsburg, Pennsylania, 3:39353 (DOE/EV-005/3) 
RADON/RADIOCHEMICAL ANALYSIS 
Development of radiochemical method for analyzing radon gas in 
uranium mine atmospheres, 3:41192 (ANL-77-65(Pt.2)) 
RADON/RADIOMETRIC ANALYSIS 
Quality engineering and control semiannual progress report, May- 
October 1977, 3:41184 (RFP-2699) 
RADON 220/DOSIMETRY 
Measurements of radioactivity in former thorium workers, 3:41667 
(ANL-77-65(Pt.2)) 
RAIL TRANSPORT/FUEL CONSUMPTION 
Railroads and the environment: estimation of fuel consumption in 
rail transportation. Volume II. Freight service measurements. 
Final report, October 1974-May 1977, 3:40852 (PB-273277) 
RAILWAYS 
See also ELECTRIC RAILWAYS 
RAILWAYS/COMPARATIVE EVALUATIONS 
Slurry pipelines: innovation in energy transportation, 3:38999 
RAILWAYS/OPERATION 
Electric train operation of German railways in 1976, 3:40846 
RAILWAYS/PLANNING 
a: arena and the Burlington Northern, 3:38978 (CONF- 
RAILWAYS/SYSTEMS ANALYSIS 
Applications of the new alternative futures planning concept, 
3:40508 (CONF-780138-1) 
RAILWAYS/TERMINAL FACILITIES 
Computer controlled coal loading (Unit trains), 3:38994 
RAIN/RADIATION MONITORING 
Atmospheric tritium. Progress report, 1 July 1977-30 June 1978, 
3:41487 (UM-RSMAS-78001) 
RANGER DEPOSIT/EXPLOITATION 
a implications of environmental factors on uranium mining, 


RAPID TRANSIT SYSTEMS 
See also ELECTRIC RAILWAYS 
RAPID TRANSIT SYSTEMS/EVALUATION 


Applications of the new alternative futures planning concept, 
3:40508 (CONF-780138-1) 
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RAPID TRANSIT SYSTEMS/RESEARCH PROGRAMS 
Engineering sciences program, 3:40969 (LBL-5982) 
RARE EARTHS 


See also CERIUM 
EUROPIUM 
LUTETIUM 
PROMETHIUM 
SAMARIUM 
TERBIUM 
RARE EARTHS/ELECTRONIC STRUCTURE 
Relativistic calculations of 4f excitation energies in the rare-earth 
metals: Further results, 3:41096 
RARE EARTHS/PROSPECTING 
Thorium and rare earth resources of the Lemhi Pass area, Idaho 
and Montana, 3:39225 (RA-12) 
RATS/BIOLOGICAL RADIATION EFFECTS 
Extremely low frequency vertical, 45-hz electric field exposure of 
rats: a search for growth, food, and water consumption, blood 
metabolite, hematological, and pathological changes. Scientific 
report, 3:41656 (AD-A-045417) 
RATS/EXTERNAL IRRADIATION 
Preliminary studies with chronic krypton-85 exposure chambers 
(Shielding effects of lucite exposure chambers for rats), 3:41660 
(PNL-2500(Pt.1)) 
RATS/PATHOLOGICAL CHANGES 
Biological effects of high strength electric fields on small 
laboratory animals. Annual report, April 1977-March 1978, 
3:41740 (HCP/T 1830-03) 
RAW MATERIALS/PROCESSING 
Some economic aspects of the conversion of raw materials into 
final products, 3:40528 
RAYLEIGH-TAYLOR INSTABILITY/INSTABILITY GROWTH 
RATES 
Linear stability of self-similar flow. I. Isothermal cylindrical 
implosion and expansion, 3:41971 (NRL-MR-3745) 
RDF 
See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also ATWS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 
Occurrences resulting in reactor shutdown and their causes, 
3:40457 
REACTOR ACCIDENTS/AEROSOLS 
Reactor safety. Quarterly technical progress report, October- 
December 1977 (LMFBR), 3:40388 (AI-DOE- 13223) 
Sodium oxide aerosol study: NSPP runs 101 to 105, data record 
report (LMFBR), 3:40435 (ORNL/NUREG/TM-179) 
REACTOR ACCIDENTS/COMPUTER CALCULATIONS 
Uncertainty propagation through computer codes, 3:40441 
(SAND-78-0614C) 
REACTOR ACCIDENTS/HEAT TRANSFER 
Heat transfer from heat-generating boiling pools, 3:40474 
Transient volumetric pool boiling with foaming, 3:40475 
REACTOR ACCIDENTS/MATHEMATICAL MODELS 
Considerations on the large-scale deployment of the nuclear-fuel 
cycle, 3:40577 
Study of automatic diagnosis of abnormality, 3:40467 
REACTOR ACCIDENTS/POOL BOILING 
Heat transfer from heat-generating boiling pools, 3:40474 
Transient volumetric pool boiling with foaming, 3:40475 
REACTOR ACCIDENTS/TWO-PHASE FLOW 
Single-phase and two-phase flow measurement techniques for 
reactor safety studies, 3:40398 (EPRI-NP-195) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/CRACKS 
Assessment of integrity of structures containing cracks, 3:40295 
(IAEA-189) 
REACTOR COMPONENTS/DEFECTS 
Fracture mechanics applications: implications of detected flaws, 
3:40296 (IAEA-189) 
Irradiation effects and the duplication of detected flaws in service, 
3:40292 (IAEA-189) 
REACTOR COMPONENTS/FAILURES 
Interpretation of elevated temperature fatigue data, 3:40299 
(TRG-Report-2860(S)) 
REACTOR COMPONENTS/FRACTURE PROPERTIES 
Unified approach to elastic-plastic fracture mechanics, 3:40293 
(IAEA-189) 


REACTOR CORE RESTRAINTS/DESIGN 


REACTOR COMPONENTS/MECHANICAL PROPERTIES 
Ways of improve metallurgical technology of fabrication of large 
shapes for power generation machinery, 3:40330 
REACTOR COMPONENTS/MEETINGS 
Engineering applications of solid mechanics (Twenty papers), 
3:40939 (CONF-7606118-P1) 
REACTOR COMPONENTS/PHYSICAL RADIATION 
EFFECTS 
Irradiation creep data in support of LMFBR core design, 3:40235 
Radiation damage to and fatigue evaluation of reactor end fittings, 
3:40183 
REACTOR COMPONENTS/RELIABILITY 
Information system to obtain reliability data for power plant 
components, 3:40470 (NUREG-tr-0005) 
REACTOR COMPONENTS/STRESS ANALYSIS 
Evaluation of thermocyclic strength of structural materials and 
structural elements of nuclear power plants with sodium heat 
carrier, 3:40231 
INGEN: a general-purpose mesh generator for finite element 
codes, 3:40297 (LA-7135-MS) 
Radiation damage to and fatigue evaluation of reactor end fittings, 
3:40183 
REACTOR COMPONENTS/THERMAL CYCLING 
Evaluation of thermocyclic strength of structural materials and 
structural elements of nuclear power plants with sodium heat 
carrier, 3:40231 
Interpretation of elevated temperature fatigue data, 3:40299 
(TRG-Report-2860(S)) 
REACTOR COMPONENTS/WELDING 
Impact of codes and regulations governing the welding of nuclear 
components - Cu-based materials. Paper 24, 3:40290 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor.) 
Apparatus and method for controlling a nuclear reactor (Patent), 
:40335 


Optimal control design for load following boiling water reactor, 
3:40479 


REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also DIRECT CYCLE COOLING SYSTEMS 
PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/CORROSION PROTECTION 

Some properties of iron-base materials with calcium fluoride 

additions for frictional units of nuclear plants, 3:40230 
REACTOR COOLING SYSTEMS/HYDRAULICS 

Analogy of water as compared to sodium in cavitation (LMFBR), 
3:40209 (IWGFR-9) 

Survey of LMFBR cavitation technology in the U.S.A, 3:40210 
(IWGFR-9) 

REACTOR COOLING SYSTEMS/VALVES 

Advantages of butterfly valves for power plants, 3:40180 

REACTOR CORE DISRUPTION 

Lagrangian finite-difference calculations of an explosion in a 
partially water-filled rigid cylindrical tank (TOODY code), 
3:40439 (SAND-77-1394) 

Risk analysis methods development. Fourth quarterly report, 
October-December 1977 (LMFBR), 3:40406 (GEFR-14023-4) 

REACTOR CORE DISRUPTION/CONTAINMENT 

Effect of engineered safety features on the risk of hypothetical 

LMFBR accidents, 3:40456 
REACTOR CORE DISRUPTION/FISSION PRODUCT 

RELEASE 

Breeder Reactor Aerosol Release and Transport Program 
quarterly progress report for July-September 1977, 3:40434 
(ORNL/NUREG/TM-173) 

Radiological assessment models fourteenth quarterly report, 
December 1977-February 1978 (LMFBR), 3:40407 (GEFR- 
14034-14) 

Source term model needs and developments, 3:40404 (GEFR- 
00324) 

REACTOR CORE DISRUPTION/HYDRODYNAMICS 

Improvement and verification of fast reactor safety analysis 
techniques. Progress report, October 1, 1977-December 31, 
1977, 3:40397 (COO-2571-11) 

REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 

Condensation of fuel onto the above-core structure during an 
LMFBR core-disruptive accident, 3:40438 (PB-273304) 

Splitting method for computing coupled hydrodynamic and 
structural response, 3: 9 

REACTOR CORE RESTRAINTS/DESIGN 

Core restraint engineering. Fourteenth quarterly report, 

8 arm 1977-January 1978 (LMFBR), 3:40201 (GEFR- 
14031-14) 





REACTOR CORES/DEPARTURE NUCLEATE BOILING 


REACTOR CORES/DEPARTURE NUCLEATE BOILING 
Statistical core design (PWR), 3:40138 (BAW-10139) 
REACTOR CORES/DESIGN 
Statistical core design (PWR), 3:40138 (BAW-10139) 
REACTOR CORES/ENGINEERING 
Core engineering. Sixty-fifth quarterly report, November 1977- 
January 1978 (LMFBR; FFTF), 3:40200 (GEFR-10028-65) 
REACTOR CORES/NEUTRON DETECTION 
Reactor neutron detection using activation and fission fragment 
track detectors, 3:40302 
REACTOR CORES/RESEARCH PROGRAMS 
Core engineering. Sixty-fifth quarterly report, November 1977- 
January 1978 (LMFBR; FFTF), 3:40200 (GEFR-10028-65) 
REACTOR CORES/SEISMIC EFFECTS 
CRUNCH-2D, a two-dimensional computer program for seismic 
analysis of the HTGR core, 3:40402 (GA-A-14765) 
REACTOR DECOMMISSIONING 
Technical problems in connection with the decommissioning of 
nuclear facilities, 3:40116 
REACTOR DECOMMISSIONING/ECONOMICS 
Economical problems in connection with the decommissioning of 
nuclear facilities, 3:40275 
REACTOR DECOMMISSIONING/LEGAL ASPECTS 
Judicial problems in connection with the decommissioning of 
nuclear facilities, 3:40263 
REACTOR DISMANTLING 
Technical problems in connection with the decommissioning of 
nuclear facilities, 3:40116 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELING 
LMFBR refueling force limits criteria, testing and evaluation, 
3:40194 (GEFR-00255) 
REACTOR FUELING/NEUTRAL ATOM BEAM INJECTION 
Summary: fueling by neutral beams, 3:42032 (CONF-771129-11) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION/SEISMIC EFFECTS 
Seismic testing of electrical and control equipment. (Engineered 
safeguards test cabinet for PG and E plants) (PWR), 3:40447 
(WCAP-8021(Suppl.1)) 
REACTOR INTERNALS 
Baffle-former arrangement for nuclear reactor vessel internals 
(Patent), 3:40450 
Reactor core response to excessive secondary steam releases 
(PWR), 3:40448 (WCAP-9227) 
REACTOR KINETICS/COMPUTER CODES 
Sensitivity and uncertainty analysis for functionals of the time- 
rr ee nuclide density field (ORIGEN-A), 3:40285 (ORNL- 
Shielding Factor Method for producing effective cross sections: 
MINX/SPHINX and the CCCC interface system, 3:40284 (LA- 
UR-78-772) 
REACTOR KINETICS/HETEROGENEOUS EFFECTS 
Design considerations for large heterogeneous liquid-metal fast 
breeder reactors, 3:40227 
REACTOR KINETICS/NUCLEAR DATA COLLECTIONS 
Cooperative nuclear data and methods development. Eighth 
quarterly report, October-December 1977 (LMFBR), 3:40202 
(GEFR-14074-8) 
REACTOR KINETICS/RESEARCH PROGRAMS 
Cooperative nuclear data and methods development. Eighth 
quarterly report, October-December 1977 (LMFBR), 3:40202 
(GEFR-14074-8) 
REACTOR LICENSING 
—— supply and nuclear energy (German Federal Republic), 


Function and set up of public participation in the nuclear licensing 
procedure (German Federal Republic), 3:40252 
Function and set up of public participation in the nuclear licensing 
procedure (German Federal Republic), 3:40254 
Preliminary decision and construction design approval from the 
bed MH the licensing authorities (German Federal Republic), 
Technical aspects in connection with preliminary decision and 
= design approval (German Federal Republic), 
REACTOR LICENSING/LEGAL ASPECTS 
Indexes to Nuclear Regulatory Commission issuance, January- 
June 1977, 3:40244 (NTISUB/C/ 142-402) 
REACTOR LICENSING/POLLUTION LAWS 
Environmental compatibility examination in nuclear licensing, 


3:40346 
REACTOR LICENSING/PUBLIC RELATIONS 
Function and set up of public participation in the nuclear licensing 
procedure, 3:40267 
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Function and set up of public participation in the nuclear licensing 
procedure, 3:40268 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
Materials requirements for Canada’s nuclear power program, 
3:40179 
REACTOR MATERIALS/ARC WELDING 
Underclad cracking in nuclear vessel steels. II. Detection and 
control of underclad cracking, 3:41069 
REACTOR MATERIALS/CORROSION PROTECTION 
Some properties of iron-base materials with calcium fluoride 
additions for frictional units of nuclear plants, 3:40230 
REACTOR MATERIALS/CRACKS 
Underclad cracking in nuclear vessel steels. II. Detection and 
control of underclad cracking, 3:41069 
REACTOR MATERIALS/FATIGUE 
Interpretation of elevated temperature fatigue data, 3:40299 
(TRG-Report-2860(S)) 
REACTOR MATERIALS/FRACTURE PROPERTIES 
Comparison between four elasto-plastic fracture mechanics 
parameters (J-Contour Integral, Equivalent Energy Value, 
Value of K Corrected For Plastic Zone Size, And Crack 
Opening Displacement Value), 3:40304 
EPRI ductile fracture research review document, 3:40291 (EPRI- 
NP-701-SR) 
REACTOR MATERIALS/MATERIALS TESTING 
Heavy-Section Steel Technology Program. Quarterly progress 
report, July-September 1977, 3:41065 (ORNL/NUREG/TM- 
166) 


REACTOR MATERIALS/MECHANICAL PROPERTIES 

Heat resisting steel for water-cooled reactor shells and evaluation 
of its working capacity, 3:40135 

High-strength quenched and tempered fine-grained C-Si-Mn steels 
for nuclear power plant safety containments, 3:41039 

REACTOR MATERIALS/MEETINGS 

Properties of primary circuit structural materials including 

environmental effects (LMFBR), 3:40214 (IWGFR-22) 
REACTOR MATERIALS/PERFORMANCE TESTING 

Intermediate scale sodium-concrete reaction tests (LMFBR), 
3:40206 (HEDL-TME-77-99) 

Selecting elastomeric seals for nuclear service, 3:40301 

REACTOR MATERIALS/PHYSICAL PROPERTIES 

Heat resisting steel for water-cooled reactor shells and evaluation 

of its working capacity, 3:40135 
REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 

NisSi surface-film formation caused by radiation-induced 
segregation, 3:41122 

Stress-free swelling in type 304 stainless steel at high fluences 
(LMFBR), 3:40228 

REACTOR MATERIALS/TENSILE PROPERTIES 

Micrograin superplasticity in zircaloy at 850°c, 3:41070 

REACTOR MATERIALS/THERMAL STRESSES 

Advanced safety analysis thirteenth quarterly report, September- 

November 1977 (LMFBR), 3:40408 (GEFR-14038-13) 
REACTOR MATERIALS/ULTRASONIC TESTING 

Underclad cracking in nuclear vessel steels. II. Detection and 

control of underclad cracking, 3:41069 
REACTOR OPERATION 

Calvert Cliffs Nuclear Power Plant, Units 1 and 2. Annual 
operating report: January-December 1977, 3:40272 (DOCKET- 
50317-976) 

Fort Calhoun Station, Unit 1. Annual operation report: January- 
December 1977 (including environmental report), 3:40271 
(DOCKET-50285-960) 

Indian Point Station, Units 1, 2, and 3. Annual operations report 
No. 27: January-December 1977, 3:40270 (DOCKET-50003- 
776) 

REACTOR PROTECTION SYSTEMS/CONTROL SYSTEMS 

Environmental testing of class IE ac motor control center for 
nuclear power plants, 3:40477 

REACTOR PROTECTION SYSTEMS/ELECTRICAL 

EQUIPMENT 

Staff report on the environmental qualification of safety-related 
electrical equipment, 3:40245 (NUREG-0413) 

REACTOR PROTECTION SYSTEMS/POWER SUPPLIES 

Reliability of d-c power supplies, 3:40461 

REACTOR PROTECTION SYSTEMS/TRANSDUCERS 

—— for pressure transducer response verification, 

REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 

Generic safety issues of pressurised water reactors, 3:40468 

Nuclear plant safety, 3:40466 

Probabilistic safety analysis. III, 3:40400 (EPRI-NP-749) 
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REACTOR SAFETY/BIBLIOGRAPHIES 

Bibliography of reports on research sponsored by the NRC office 
of nuclear regulatory research, July-December 1977, 3:40433 
(ORNL/NUREG/NSIC-145) 

REACTOR SAFETY/INTERNATIONAL AGREEMENTS 
NRC international agreements on reactor safety research, 3:40472 
REACTOR SAFETY/RESEARCH PROGRAMS 

Advanced safety analysis thirteenth quarterly report, September- 
November 1977 (LMFBR), 3:40408 (GEFR-14038-13) 

Bibliography of reports on research sponsored by the NRC office 
of nuclear regulatory research, July-December 1977, 3:40433 
(ORNL/NUREG/NSIC-145) 

March 1978 monthly highlights, Office of Nuclear Regulatory 
Research Programs at Oak Ridge National Laboratory, 3:40436 
(ORNL/NUREG/TM-201) 

Nuclear reactor safety. Quarterly progress report, October 1- 
December 31, 1977 (BWR; PWR; HTGY; LMFBR; GCFR), 
3:40415 (LA-7195-PR) 

Plan for research to improve the safety of light-water nuclear 
power plants, 3:40424 (NUREG-0438) 

REACTOR SAFETY/TEST FACILITIES 

Single-phase and two-phase flow measurement techniques for 
reactor safety studies, 3:40398 (EPRI-NP-195) 

Sodium loop safety facility, 3:40462 

REACTOR SITES/EARTHQUAKES 

Methods for prediction of strong earthquake ground motion. Final 
technical report, October 1, 1976-September 30, 1977, 3:40422 
(NUREG-0406(Vol.2)) 

REACTOR SITES/PUBLIC OPINION 

Siting implications of public attitudes toward nuclear generating 

facilities. Working paper No. 38, 3:40419 (NP-22895) 
REACTOR SITES/REGULATIONS 

Analysis of federal regulations governing siting and construction 
of nuclear power piants as applied to underground or berm 
containment, 3:40340 (NP-22847) 

REACTOR SITES/SITE SELECTION 

Microwave radiometric survey of the San Joaquin nuclear project 

site, Kern County, California, 3:41510 
REACTOR SITING 

See SITE SELECTION 
REACTOR VESSELS/STRESS ANALYSIS 

Room-temperature inelastic test of a nozzle-to-spherical-shell 
model subjected to pressure and moment loading (LMFBR), 
3:40222 (ORNL/TM-6170) 

REACTORS 
See also GAS COOLED REACTORS 
POWER REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 
REACTORS/AIR FILTERS 

In-situ testing of HEPA filters in the nuclear Karlsruhe filter 

system, 3:40321 
REACTORS/HYDRAULICS 

PERM: corrections to the K-FIX code, 3:40283 (LA-NUREG- 

6623(Suppl.)) 
REACTORS/LIQUID FLOW 

PERM: corrections to the K-FIX code, 3:40283 (LA-NUREG- 

6623(Suppl.)) 
REACTORS/SIMULATION 

Modular data based systems for scientific and technical 

computation, 3:40288 
RECREATIONAL AREAS/SOLAR WATER HEATERS 

First camping site with solar system. In the High Black Forest, 63 

m? of collector suface save 12,000 1 heating oil per year, 3:39790 
RECYCLE (FUEL) 

See FUEL CYCLE 
RECYCLING/FINANCIAL INCENTIVES 

Economic incentives for the recovery of secondary lead, 3:40929 

RECYCLING (FUEL) 

See REPROCESSING 
REDOX FUEL CELLS/DESIGN 

Redox Flow System for solar photovoltaic energy storage (Iron 

and titanium redox fuel cell), 3:40752 
REFINING/SHUTDOWNS 
Hydrodesulfurization shutdown method (Patent), 3:39091 
REFORMER PROCESSES/CATALYSTS 
Method produce hydrocarbon conversion catalysts (Patent), 


REFRACTORIES/CORROSION 
Effects of alternate fuels. Report No. 4. Analysis of soaking pit 
cover refractories degraded by residual oil combustion 
products, 3:41127 (ORNL/TM-6204) 
REFRACTORIES/DECOMPOSITION 
Effects of alternate fuels. Report No. 4. Analysis of soaking pit 
cover refractories degraded by residual oil combustion 
products, 3:41127 (ORNL/TM-6204) 


RESEARCH PROGRAMS 


REFRIGERATORS 
See also MAGNETIC REFRIGERATORS 
REFRIGERATORS/WASTE HEAT UTILIZATION 
Design, development, and demonstration of a promising integrated 
appliance. Phase I: design. Final report, 3:40825 (SAN-1209-1) 
REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
REFUSE DERIVED FUELS/COMBUSTION 

Energy recovery from municipal solid waste and method of 
comparing refuse-derived fuels, 3:39417 

Solid waste as refuse-derived fuel, 3:39414 

REFUSE DERIVED FUELS/DECISION MAKING 

Energy recovery from Monroe County’s solid waste: the 
complexities of being an innovator among local government, 
3:40617 (SRC-TR-77-595-2) 

REFUSE DERIVED FUELS/FABRICATION 

Energy recovery from municipal solid waste and method of 

comparing refuse-derived fuels, 3:39417 
REGIONAL ANALYSIS 

Applications of the new alternative futures planning concept, 
3:40508 (CONF-780138-1) 

Regional and Urban Studies Section (Oak Ridge National Lab.; 
activities and research summary), 3:40520 (ORNL-5364) 

REGULATORS (VOLTAGE) 
See VOLTAGE REGULATORS 
REINDEER 
See DEER 
REINFORCED PLASTICS/TENSILE PROPERTIES 

Stress-rupture data for Kevlar 49/epoxy strands, 3:41158 (UCID- 
17738) 

REMOTE SENSING/COMPUTER GRAPHICS 

Video image processing for uranium resource assessment, 3:39237 
(GJBX-12(78)) 

REMOTE SENSING/DATA ANALYSIS 

LANDSAT Data analysis of some known uranium areas, 3:39236 
(GJBX-12(78)) 

Trends in remote sensing data processing for geological purposes, 
3:39235 (GJBX-12(78)) 

Video image processing for uranium resource assessment, 3:39237 
(GJBX-12(78)) 

REMOTE SENSING/EQUIPMENT 

Geological applications of remote sensing from space, 3:41770 
(GJBX-12(78)) 

REMOTE SENSING/OPTICAL SCANNERS 

Optimum multispectral scanner, 3:39238 (GJBX-12(78)) 

RENEWABLE ENERGY SOURCES 

See also BIOMASS 

GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
TIDAL POWER 
WAVE POWER 
WIND POWER 

How to operate an energy advisory service. Volume II. NYIT 
Energy Information Center and referral service resource 
material. Final report (Energy conservation and technical 
assistance for business, commercial, and residential sectors), 
3:40503 (COO-2977-12(Vol.2)) 

How to operate an energy advisory service. Volume III. New 
York Tech energy hot line resource material. Final r 
(Energy conservation and technical assistance for business, 
commercial, and residential sectors), 3:40504 (COO-2977- 
12(Vol.3)) 

Perspectives for world energy production > 3:40654 

RENEWABLE ENERGY SOURCES/MEETIN 

Potential for power. A symposium on the ponte for power 
from currently unconventional energy sources (For United 
Kingdom; 7 papers), 3:40720 (CONF-770155-) 

RENEWABLE ENERGY SOURCES/RISK ASSESSMENT 

Is solar power more dangerous than nuclear (Risk accounting of 4 

conventional and 6 nonconventional sources), 3:40541 
REPROCESSING 

See also CIVEX PROCESS 

THOREX PROCESS 
REPROCESSING/FORECASTING 
ao ns on long-term uranium requirements, 

RESEARCH PROGRAMS 

See also DEMONSTRATION PROGRAMS 





RESEARCH PROGRAMS/GOVERNMENT POLICIES 


RESEARCH PROGRAMS/GOVERNMENT POLICIES 
Federal —— and practices related to R and D/innovation, 
3:40567 
RESEARCH PROGRAMS/MANAGEMENT 
Energy conservation research: objectives vs. directions, 3:40604 
(LBL-5236) 
RESEARCH REACTORS 
See also FFTF REACTOR 
RESEARCH REACTORS/REACTOR ACCIDENTS 
Occurrences resulting in reactor shutdown and their causes, 
3:40457 
Occurrences resulting in reactor shutdown and their causes, 
3 


3: 
RESEARCH REACTORS/REACTOR SAFETY 
Recent occurrences at nuclear reactors and their causes, 3:40476 
RESEARCH REACTORS/REACTOR SHUTDOWN 
Recent occurrences at nuclear reactors and their causes, 3:40476 
RESERVOIR ENGINEERING 
See also WATER RESERVOIRS 
RESERVOIk ENGINEERING/COMPUTER CODES 
Geothermal reservoir modeling needs from exploration to 
utilization, 3:39869 (EPRI-ER-660-SR) 
RESERVOIR ENGINEERING/MANUALS 
Geothermal reservoir assessment techniques manual, 3:39926 
(EPRI-ER-660-SR) 
RESERVOIR ROCK/PHYSICAL PROPERTIES 
Rock properties related to assessment methods, 3:39944 (EPRI- 
ER-660-SR) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS/APPLIANCES 
Appliance efficiencies (Buildings Energy Use Data Book; by 
ORNL), 3:40712 (ORNL-5363) 
Appliances: an inventory by energy source (Buildings Energy Use 
Data Book; by ORNL), 3:40711 (ORNL-5363) 
RESIDENTIAL BUILDINGS/ENERGY CONSERVATION 
Project RETRO-TECH. Home weatherization job book, 3:40824 
(PB-273630) 
RESIDENTIAL BUILDINGS/ENERGY CONSUMPTION 
Appliance efficiencies (Buildings Energy Use Data Book; by 
ORNL), 3:40712 (ORNL-5363) 
Appliances: an inventory by energy source (Buildings Energy Use 
Data Book; by ORNL), 3:40711 (ORNL-5363) 
Buildings structure and climatological data (Buildings Energy Use 
Data Book; by ORNL), 3:40714 (ORNL-5363) 
Demographic trends and indicators (Buildings Energy Use Data 
Book; by ORNL), 3:40713 (ORNL-5363 
Introduction (Buildings Energy Use Data Book; by ORNL), 
3:40710 (ORNL-5363) 
RESIDENTIAL BUILDINGS/ENVIRONMENTAL IMPACTS 
Amendents to the Energy Resources Conservation and 
Development Commission Residential Building Standards. 
Initial study, 3:40845 (NP-22845) 
RESIDENTIAL BUILDINGS/HEATING LOAD 
Phoenix House: solar-assisted heat pump system evaluation. Final 
report, March 1978, 3:39705 (EPRI-ER-712) 
RESIDENTIAL BUILDINGS/PHOTOVOLTAIC POWER 
PLANTS 
Conceptual design and systems analysis of photovoltaic power 
systems. Final report. Volume III(2). Technology, 3:39673 
(ALO-2744-13(Vol.3)(Pt.2)) 
Regional conceptual design and analysis studies for residential 
photovoltaic systems, 3:39671 (SAND-78-7014) 
RESIDENTIAL BUILDINGS/SOLAR CELL ARRAYS 
Conceptual design and analysis of a photovoltaic powered 
experimental residence, 3:39528 
Major terrestrial applications for photovoltaic solar energy 
conversion in the 1980-2000 period, 3:39521 


Performance and cost assessment of photovoltaic system concepts, 


3:39524 
Photovoltaic system design and analysis application to a shopping 
center, 3:39526 
Technical and economic results of solar photovoltaic power 
systems analyses, 3:39525 
RESIDENTIAL BUILDINGS/SOLAR HEATING SYSTEMS 
HUD residential solar economic performance model: program 
DECK. Model-simulation, 3:39711 (PB-27359592) 
RESIDENTIAL BUILDINGS/SOLAR SPACE HEATING 
Utilization of solar energy in multi-storied city dwellings, 3:39727 
RESIDENTIAL BUILDINGS/SOLAR WATER HEATING 
Austria's first solar hotel. 96 m? collector surface save each 
summer season some 40,000 kWh energy, 3:39787 
RESIDENTIAL BUILDINGS/SPACE HEATING 
a aw supply system for a town house development, 
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RESIDENTIAL BUILDINGS/STANDARDS 

Amendents to the Energy Resources Conservation and 
Development Commission Residential Building Standards. 
Initial study, 3:40845 (NP-22845) 

RESIDENTIAL BUILDINGS/THERMAL INSULATION 

Project RETRO-TECH. Home weatherization job book, 3:40824 
(PB-273630) 

RESIDENTIAL BUILDINGS/TOTAL ENERGY SYSTEMS 

Conceptual design and systems analysis of photovoltaic power 
systems. Final report. Volume III(2). Technology, 3:39673 
(ALO-2744-13(Vol.3)(Pt.2)) 

Regional conceptual design and analysis studies for residential 
photovoltaic systems, 3:39671 (SAND-78-7014) 

Total energy systems, 3:39690 

RESIDENTIAL BUILDINGS/WIND POWER 

Total energy systems, 3:39690 

RESIDENTIAL SECTOR 

How to operate an energy advisory service. Volume I. Report and 
recommendations. Final report (Energy conservation and 
technical assistance for business, commercial, and residential 
sectors), 3:40502 (COO-2977-12(Vol.1)) 

How to operate an energy advisory service. Volume II. NYIT 
Energy Information Center and referral service resource 
material. Final report (Energy conservation and technical 
assistance for business, commercial, and residential sectors), 
3:40503 (COO-2977-12(Vol.2)) 

How to operate an energy advisory service. Volume III. New 
York Tech energy hot line resource material. Final report 
(Energy conservation and technical assistance for business, 
commercial, and residential sectors), 3:40504 (COO-2977- 
12(Vol.3)) 

RESIDENTIAL SECTOR/AIR QUALITY 

Air quality and center city residential development. 
(Environmental pollutants and the urban economy), 3:41451 
(PB-273015) 

RESIDENTIAL SECTOR/BUILDINGS 
Buildings energy use data book: edition 1 (8 chapters plus 
glossary, user’s guide, indexes, and bibliography), 3:40709 
(ORNL-5363) 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 

Critical significance of attics and basements in the energy balance 
of Twin Rivers townhouses, 3:40621 

Details of the first-round retrofits at Twin Rivers, 3:40622 

Energy Conservation Section (Oak Ridge National Lab.; activities 
and research summary), 3:40615 (ORNL-5364) 

Implementation of water conservation by a public utility, 3:40820 
(LBL-5236) 

Marketing Energy Conservation, 3:40775 (LBL-5236) 

Minimum Energy Dwelling (MED) workbook: an investigation of 
techniques and materials for energy conscious design, 3:40616 
(SAN-1198-1) 

Relationship between water and energy use and conservation, 
3:40819 (LBL-5236) 

Twin Rivers program on energy conservation in housing: 
highlights and conclusions, 3:40619 

Water conservation in California, 3:40818 (LBL-5236) 

RESIDENTIAL SECTOR/ENERGY CONSUMPTION 

Conventional energy demand projection for New England, 
3:40635 (M-75-202) 

Energy conservation techniques as innovations, and their 
diffusion, 3:40624 

Energy Conservation Section (Oak Ridge National Lab.; activities 
and research summary), 3:40615 (ORNL-5364) 

Profile of energy utilization within the conurbation of 
Nottingham, 3:40770 

Review of selected energy studies, 3:40716 (ORNL-5363) 

Small-area determination of the energy consumption in urban 
agglomerations, illustrated by the example of Duesseldorf, 
3:40795 

Twin Rivers program on energy conservation in housing: 
highlights and conclusions, 3:40619 

RESIDENTIAL SECTOR/ENERGY SUPPLIES 
Energy supply to densely populated areas exemplified by 
Manhattan Island, 3:40797 

RESIDENTIAL SECTOR/FUEL CONSUMPTION 

Fuel consumption and prices, 3:40715 (ORNL-5363) 
RESIDENTIAL SECTOR/POWER DEMAND 

Fuel consumption and prices, 3:40715 (ORNL-5363) 
RESIDENTIAL SECTOR/REGIONAL ANALYSIS 

Regional planning and power industry, 3:40694 
RESIDENTIAL SECTOR/SOLID WASTES 

— analysis of the composition of household solid wastes, 
RESIDENTIAL SECTOR/SPACE HEATING 

Two-thirds reduction in the space-heat requirement of a Twin 
Rivers townhouse, 3:40620 
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RESIDENTIAL SECTOR/WASTE MANAGEMENT 

Economic analysis of the composition of household solid wastes, 

3:40527 
RESIDENTIAL SECTOR/WATER REQUIREMENTS 

Implementation of water conservation by a public utility, 3:40820 
(LBL-5236) 

Relationship between water and energy use and conservation, 
3:40819 (LBL-5236) 

Water conservation in California, 3:40818 (LBL-5236) 

RESIDUAL FUELS/COMBUSTION PRODUCTS 

Effects of alternate fuels. Report No. 4. Analysis of soaking pit 
cover refractories degraded by residual oil combustion 
products, 3:41127 (ORNL/TM-6204) 

RESIDUAL FUELS/COMBUSTION PROPERTIES 

Problems and operating experiences with gas turbines burning 

residual and crude oils, 3:40005 
RESIDUAL FUELS/DENITRIFICATION 

Process for the hydroconversion and hydrodesulfurization of 

heavy feeds and residua (Patent), 3:39086 
RESIDUAL FUELS/DESULFURIZATION 

Method for the catalytic hydrating desulphurization of heavy 
hydrocarbon oils (Patent), 3:39094 

Process for the hydroconversion and hydrodesulfurization of 
heavy feeds and residua (Patent), 3:39086 

RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUAL PETROLEUM/MEASURING METHODS 

Quarterly technical progress report, January-March 1978, 3:39033 

(BERC/QPR-78/1) 
RESIDUES 

See also ASHES 
RESIDUES/ACTIVATION ANALYSIS 

Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 

RESIDUES/COKING 

EDS coal liquefaction process development. Phase ITIA. 
Quarterly technical progress report, January 1-June 30, 1976 
1976, 3:38773 (FE-2353-2) 

EDS coal liquefaction process development: Phase ITIA. 
Quarterly technical progress report, July 1-September 30 1976, 
3:38774 (FE-2353-6) 

EDS coal liquefaction process development: Phase IIIB. 
Quarterly technical progress report, July 1-September 30, 1977, 
3:38777 (FE-2893-3) 

RESIDUES/GASIFICATION 

EDS coal liquefaction process development: Phase IIIA. Annual 
technical progress report, 1 January-31 December 1976, 3:38775 
(FE-2353-9) 

EDS coal liquefaction process development. Phase IIIA. 
Quarterly technical progress report, January 1-June 30, 1976 
1976, 3:38773 (FE-2353-2) 

EDS coal liquefaction process development: Phase IIIA 
Quarterly technical progress report, July 1- -September 30 1976, 
3:38774 (FE-2353-6) 

EDS coal liquefaction process development: Phase IIIB. 
Quarterly technical progress report, July 1-September 30, 1977, 
3:38777 (FE-2893-3) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESISTORS/ELECTRIC CONDUCTIVITY 

Thermal degradation and termination behavior of thick film 

resistors, 3:41148 (SAND-77-1904) 
RESISTORS/THERMAL DEGRADATION 

Thermal degradation and termination behavior of thick film 

resistors, 3:41148 (SAND-77-1904) 
RESONANCE PARTICLES 

See also MESON RESONANCES 
RESONANCE PARTICLES/LEPTONIC DECAY 

Observation of a dimuon resonance near 9.5 GeV in 400 GeV 

proton-nucleus collisions, 3:41834 (SLAC-204) 
RESOURCE CONSERVATION 
oe analysis of the composition of household solid wastes, 
:40527 

Services and energy in U.S. economic growth (Projections 1975- 
2000), 3:40518 (QRAU/IEA(M)-77-33) 

RESOURCE CONSERVATION/DECISION MAKING 

Energy recovery from Monroe County’s solid waste: the 
complexities of being an innovator among local government, 
3:40617 (SRC-TR-77-595-2) 

RESOURCE DEPLETION/MANAGEMENT 

Resource management in a trading economy, 3:40513 

RESOURCE DEPLETION/OPTIMIZATION 

Optimal consumption of depletable natural resources: an 

elaboration, correction, and extension, 3:40525 
URCES 


See also GEOTHERMAL RESOURCES 
MINERAL RESOURCES 


RHO-765 RESONANCES/PARTICLE PRODUCTION 


RESOURCES/ALLOCATIONS 

Appraisal of energy analysis. Final report (As complement to 

economic analysis for decision making), 3:40509 (EPRI-EA-504) 
RESOURCES/AVAILABILITY 

Implications of alternative measures of natural resource scarcity, 

3:40552 
RESOURCES/CARTELS 

Gains to producers from the cartelization of exhaustible resources, 

3:40524 
RESOURCES/CONSUMPTION RATES 
Optimal consumption of depletable natural resources: an 
elaboration, correction, and extension, 3:40525 
RESOURCES/DEMAND FACTORS 
Demand for natural resources revisited, 3:40560 
RESOURCES/MANAGEMENT 
Resource management in a trading economy, 3:40513 
RESOURCES/RECOVERY 
Onondaga County steam station: a flawed attempt at adopting 
resource recovery, 3:40551 (SRC-TR-77-595-1) 
RESOURCES/TRADE 
Resource management in a trading economy, 3:40513 
RESPIRATORS/BIOLOGICAL E 

Maximal stress test performance while wearing a self-contained 

breathing apparatus, 3:41748 
RESPIRATORS/PERFORMANCE TESTING 

Maximal stress test performance while wearing a self-contained 

breathing apparatus, 3:41748 
RESPIRATORS/RECOMMENDATIONS 

Respirator selection, 3:41266 (LA-UR-78-119) 

RESPIRATORY EQUIPMENT 

See RESPIRATORS 
RESPIRATORY SYSTEM 

See also BRONCHI 

LUNGS 

RESPIRATORY SYSTEM/BIOLOGICAL STRESS 

Maximal stress test performance while wearing a self-contained 
breathing apparatus, 3:41748 

RESPIRATORY SYSTEM/INTERNAL IRRADIATION 

Proposed guidance on dose limits for persons exposed to 
transuranium elements in the general environment. S 
report (Pu, Am, and Cm), 3:41692 (EPA-520/4-77-016) 

RESPIRATORY SYSTEM/PATHOLOGICAL CHANGES 

Biological effects of inhaled cigarette smoke in beagle dogs 
(Hazards to uranium mines), 3:41727 (PNL-2500(Pt.1)) 

Carcinogenic potential of raw and spent shale particulates, 3:39200 
(PNL-2500(Pt.1)) 

Dose-effect studies with inhaled plutonium oxide in beagles 
(?°PuO2 and ***PuO,), 3:41683 (PNL-2500(Pt.1)) 

Fibrogenic potential of raw and spent shale particulates, 3:39199 
(PNL-2500(Pt.1)) 

Initial deposition of inhaled PuO: aerosols in pigs (7°°PuOz), 
3:41708 (PNL-2500(Pt.1)) 

Toxicology of sodium (Following inhalation by rats), 3:41726 
(PNL-2500(Pt.1)) 

RESPIRATORY SYSTEM DISEASES 
See also PREUMOCONIOSES 
RESPIRATORY SYSTEM DISEASES/ETIOLOGY 

Pulmonary disease models in the guinea pig: asthma, bronchitis, 
and emphysema (Toxicity of inhaled sulfuric acid aerosols), 
3:41735 (PNL-2500(Pt.1)) 

RETINA/PHOTOCHEMICAL REACTIONS 

Photo-initiated processes in version. Final report, 3:41552 (COO- 

1627-32) 
RETROFITTING 

How to operate an energy advisory service. Volume II. NYIT 
Energy Information Center and referral service resource 
material. Final report (Energy conservation and technical 
assistance for business, commercial, and residential sectors), 
3:40503 (COO-2977-12(Vol.2)) 

How to operate an energy advisory service. Volume III. New 
York Tech energy hot line resource material. Final report 
(Energy conservation and technical assistance for business, 
commercial, and residential sectors), 3:40504 (COO-2977- 
12(Vol.3)) 

RETROFITTING/PAYBACK PERIOD 

Identifying retrofit projects for buildings. Federal ener, 

management program (Handbook), 3:40598 (FEA/D-76/467) 
RHABDOMYOSARCOMAS/BIOLOGICAL RADIATION 

EFFECTS 

Preliminary studies on factors controlling the rate of regrowth of 
heavily x-irradiated rat rhabdomyosarcoma tumors, 3:41658 
(LBL-7406) 

RHO-765 RESONANCES/PARTICLE PRODUCTION 

Comparative study of rho®, w, K*°(890), and K-bar*°(890) 
production by charge-exchange reactions, 3:41835 





RHODIUM/RADIOACTIVE WASTE PROCESSING 


RHODIUM/RADIOACTIVE WASTE PROCESSING 
Study of the separation and recovery of select radioisotopes from 
commercial nuclear fuel wastes. Final report, 3:39321 (XN-FR- 
ER-2(Rev.1)) 
RHODIUM ALLOYS/MAGNETIC PROPERTIES 
ism in transition-group alloys and rare-earth compounds. 
Final technical report 1 Apr 74-30 Jun 76 (Pr-Ag, DySb, Ni-Rh, 
Pd-Ni, Fe-Cr, Cu-Mr), 3:41084 (AD-A-046632) 
RHYOLITES/AGE ESTIMATION 
Pleistocene rhyolite of the Mineral Mountains, Utah: geothermal 
and archeological significance, 3:39871 
RIBONUCLEIC ACID 
See RNA 
RIBOSOMES /SPECIFICITY 
= specificity of Bacillus stearothermophilus ribosomes, 
:41625 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-RE1CTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGS (STORAGE) 
See STORAGE RINGS 
RIO GRANDE RIFT/GEOLOGIC STRUCTURES 
Structure of the Rio Grande rift in southern New Mexico and 
West Texas based on gravity interpretation, 3:39886 
RIO GRANDE RIFT/GRAVITY SURVEYS 
Structure of the Rio Grande rift in southern New Mexico and 
West Texas based on gravity interpretation, 3:39886 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT/MATHEMATICAL MODELS 
Probability and risk assessment: the subjectivistic viewpoint and 
some suggestions, 3:40459 
AD DOSEMETERS 


Dielectric relaxation in rare-earth doped calcium fluoride crystals. 
Final report 1976-1977, 3:41405 (AD-A-045376) 
RNA 


(Ribonucleic acid.) 
See also TRANSFER RNA 
Interaction of elongation factor 1 with aminoacylated brome 
mosaic virus and tRNA’s, 3:41632 
RNA/BIOCHEMISTRY 
Composition and characterization of tRNA from Methanococcus 
vannielii, 3:41558 


Porcine retrovirus: hybridization studies (Tritium tracer), 3:41586 
(PNL-2500(Pt.1)) 
RNA/NUCLEOTIDES 
Inhibition of Rous sarcoma virus replication and cell 
transformation by a specific oligodeoxynucleotide, 3:41626 
ROADS/BUILDING MATERIALS 
Development of potential uses for the residue from fluidized bed 
combustion processes, 3:38807 (FE-2549-12) 
ROADS/CONSTRUCTION 
Waste and byproduct utilization in highway construction, 3:40918 
ROADS/LIG iG SYSTEMS 
Syracuse street lighting: defensive decision-making by a city faced 
with escalating energy costs, 3:40919 (SRC-TR-77-595-4) 
ROADS/WASTE PRODUCT UTILIZATION 
Waste and byproduct utilization in highway construction, 3:40918 
ROCK BURSTS/FORECASTING 
Gas emission characteristics of coal and methods of determining 
the desorbable gas content by means of desorbometers, 3:38801 
ROCK BURSTS/ORIGIN 
Interrelations between the geological structure of the strata and 
gas outbursts, 3:38867 
ROCK BURSTS/REGULATORY GUIDES 
bag ent on = nen of “ cee | Office of the Land North 
Rhine Westphalia (German Federal Republic), 3:38916 
ROCK MECHANICS 
Direct measurement of long-term stress variations in rock, 3:41760 
Review/workshop meeting on the rock mechanics aspects of 
radioactive waste disposal in geological formations, December 
16-17, 1976. Preprints, 3:39341 (Y/OWI/TM-49) 
Rock mass characterization for location and design of an 
underground oil storage facility, 3:39136 
a oC) following nuclear waste disposal, 3:39337 (SAND-77- 
ROCK MECHANICS/MEASURING METHODS 
Studying rock mass behavior associated with longwall mining of 
coal by installing instruments from surface, 3:38905 
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ROCK MECHANICS/MEETINGS 
Energy resources and excavation technology, 3:38902 
Energy resources and excavation technology, 3:38909 
ROCK MECHANICS/MONITORING 
Rock mechanics study for the shortwall mining at the Valley 
Camp No. 3 Coal mine, Triadelphia, WV. Final report, 3:38855 
(NP-23099) 
ROCK MECHANICS/RESEARCH PROGRAMS 
Rock mechanics research on rock caverns for energy storage, 
3:39160 
ROCK MECHANICS/REVIEWS 
Application of mechanics to rock engineering, 3:41353 (CONF- 
76061 18-P2) 
ROCK SPRINGS SITES/SEISMIC SURVEYS 
Dynamic modeling of Rock Springs oil shale using a 
homogeneous equilvalent Maxwell model, 3:39161 
ROCKS 
See also IGNEOUS ROCKS 
RESERVOIR ROCK 
SEDIMENTARY ROCKS 
ROCKS/HYDRAULIC FRACTURING 
Rate controlled hydraulic fracturing laboratory experiments and 
the use of mud, cement, and thin flexible memLranes in 
hydraulic fracturing, 3:39933 (NP-22781) 
ROCKS/ROCK-FLUID INTERACTIONS 
Rock-brine chemical correlations, 3:39950 (EPRI-ER-660-SR) 
ROCKS/STRESSES 
Direct measurement of long-term stress variations in rock, 3:41760 
ROCKY MOUNTAIN REGION/ENERGY SOURCE 
DEVELOPMENT 
Policy implications of locating energy development facilities in the 
Rocky Mountain region, 3:40534 
ROCKY MOUNTAIN REGION/REGIONAL ANALYSIS 
Policy implications of locating energy development facilities in the 
Rocky Mountain region, 3:40534 
ROOF BOLTS/GROUTING 
Application of cement grout to coal mine roof bolting, 3:38900 
ROOFS/CONTROL 
= control studies at Olga No. 1 coal mine, Coalwood, WV, 
38911 
ROOFS/STABILITY 
Non-metric close range photogrammetric system for mapping 
geologic structures in mines, 3:38927 
ROOFS/SUPPORTS 
Roof support frame (Patent), 3:41281 
ROOM AND PILLAR MINING 
Mechanised underground methods at Matla, 3:38885 
ROOM AND PILLAR MINING/COMPARATIVE 
EVALUATIONS 
Advantages of longwall mining in western coal production, 
3:38848 (CONF-7706107-) 
ROOM AND PILLAR MINING/MINING EQUIPMENT 
Sasol II's giant mine gets into gear, 3:38864 
ROOM AND PILLAR MINING/SUPPORTS 
Coal mine pillar strength and deformation prediction through 
laboratory sample testing, 3:38899 
Relationship between the ultimate compressive strength of cubes 
and cylinders for coal specimens, 3:38799 
ROTORS 
See also DARRIEUS ROTORS 
ROTORS/COOLING SYSTEMS 
Coolant circuit for the rotor of an electric machine having a 
superconductive excitation winding (Patent), 3:41262 
ROUS SARCOMA VIRUS 
See ONCOGENIC VIRUSES 
RUBBERS/PRODUCTION 
Arab cooperation in the synthetic rubber industry, 3:40667 
RUBIDIUM/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
RUBIDIUM/ION EXCHANGE 
Cation exchange at pressures up to 400 MPa, 3:41202 
RUBIDIUM COMPLEXES/RAMAN SPECTRA 
—— studies of some uranyl nitrate complexes, 
4122 
RUMEN 
See STOMACH 
RUTHENIUM COMPLEXES/CATALYTIC EFFECTS 
Synthesis of tetrahedral mixed-metal clusters of the iron triad. 
Preparation and characterization of H2FeRu2Os(CO):3 and 
H2FeRuOs,(CO):s, 3:41205 (AD-A-046356) 
RUTHENIUM COMPLEXES/SYNTHESIS 
Synthesis of tetrahedral mixed-metal clusters of the iron triad. 
Preparation and characterization of H2FeRu2zOs(CO):3 and 
H2FeRuOs2(CO):s, 3:41205 (AD-A-046356) 
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SABOTAGE 
Solar and Special Studies (Oak Ridge National Lab.; annual 
summary of activities), 3:40724 (ORNL-5364) 
SACCHARIDES 
See also GLUCOPROTEINS 
SACCHARIDES/BIOSYNTHESIS 
Chemical process research and development program, 3:38778 
(LBL-5982) 
Degradation of cellulosic biomass and its subsequent utilization for 
the production of chemical feedstocks, 3:39663 (COO-4198-4) 
SACCHAROMYCES CEREVISIAE/BIOLOGICAL RADIATION 
EFFECTS 


Pathways of DNA repair in yeast (UV radiation, Saccharomyces 
cerevisiae), 3:41649 (UR-3490-1333) 
SACCHAROMYCES CEREVISIAE/GENES 
Pathways of DNA repair in yeast (UV radiation, Saccharomyces 
cerevisiae), 3:41649 (UR-3490-1333) 
SACCHAROSE/METABOLISM 
Spatial and temporal patterns in transport and respiratory 
allocation of [?*C]sucrose by white oak (Quercus alba) roots, 


See also PHYSICAL PROTECTION DEVICES 
SAFEGUARDS/MATHEMATICAL MODELS 
Considerations on the large-scale deployment of the nuclear-fuel 
cycle, 3:40577 
SAFEGUARDS/RESEARCH PROGRAMS 
Nuclear safeguards research and development program status 
report. Progress report, May-August 1977, 3:39357 (LA-7030- 
PR 


SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SALMONELLA/MUTATIONS 
Ames test evaluation of mutagenicity of shale oil fractions, 3:39203 
(PNL-2500(Pt. 1)) 
Mutagenicity of fractionated test material from the synthetic fuel 
technology with bacterial systems, 3:41519 (CONF-780230-1) 
SALT D ITS/CREEP 
Evaluation of an inelastic law for salt creep, 3:39347 
SALT DEPOSITS/DEFORMATION 
Salt motion following nuclear waste disposal, 3:39337 (SAND-77- 
226C 


1 
SALT DEPOSITS/GEOLOGY 
Site specific study for possible ongoing salt dome movement, 
3:39348 


SALT DEPOSITS/SOLUTION MINING 
Structural analysis of salt cavities formed by solution mining: II. 
Time-dependent behavior of progressively-mined cavities of 
different shapes under arbitrary initial stress fields, 3:41776 (Y/ 
OWI/SUB-77/22303/2) 
SALT DEPOSITS/THERMAL STRESSES 
oe following nuclear waste disposal, 3:39337 (SAND-77- 
1 
SAMARIUM/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
SAMARIUM 141/ENERGY LEVELS 
Nuclear data sheets for A= 141, 3:41889 
SAMARIUM 152 TARGET/OXYGEN 16 REACTIONS 
Evidence for a Coulomb absorption term in the optical model for 
heavy ions (72-MeV '*O + *52Sm), 3:41894 (COO-1265-190) 
SAMPLE HOLDERS/DESIGN 
Variable-temperature sample system for ion implantation at -192 to 
+500°C, 3:41241 (SAND-78-0520) 
SAN FRANCISCO BAY/WATER POLLUTION 
Environmental research program (Environmental health hazards 
in ye 3:41440 (LBL-5982) 
SAND/CONTRO. 
Method of A non-supporting underground formations 
(Patent), 3:41354 
SANDIA LABORATORIES/COMPUTERS 
NOS operating system base for Sandia's scientific computer 
network, 3:42091 (SAND-78-0132) 
SANDIA LABORATORIES/EDUCATION 
“ne education annual report, 1977, 3:42081 (SAND-78- 
INES/BLAST EFFECTS 
Probability of specified ground vibrations from blasting, 3:41356 
SANDSTONES/PERMEABILITY 
Experimental investigation of the permeability of Kayenta and St. 
Peter sandstones to hypersaline brine in the temperature interval 
= a at 10.3-MPa confining pressure, 3:39946 (UCRL- 


SCRAP METALS/ECONOMIC IMPACT 


SANDSTONES/RADIONUCLIDE MIGRATION 
Studies of nuclear-waste migration in geologic media. Annual 
report, November 1976-October 1977, 3:39329 (ANL-78-8) 
SANDSTONES/ROCK DRILLING 
Mechanism of chip formation in spark drilling of unconfined 
rocks, 3:41357 
Water jet drilling in sandstone and granite, 3:39919 
SANITARY LANDFILLS/LEACHING 
Studies for design of a solid waste management program, 3:38805 
(CONF-780305-13) 
SAPPHIRE/DEPOSITION 
Optical coatings 2-6 microns. Technical report, January-June 
1977, 3:41162 (AD-A-045598) 
SASKATCHEWAN/ELECTRIC UTILITIES 
Optimal power supply expansion and the discount rate: evidence 
for Saskatchewan Power, 3:40691 
SASKATCHEWAN/URANIUM DEPOSITS 
Criteria for northern Saskatchewan type uranium deposits in the 
U.S., 3:39223 (GIBX-12(78)) 
Evaluation of modern uranium prospecting techniques, 3:39231 
(AECL-5713) 
Overview of uranium in metamorphic rocks, 3:39221 (GJBX- 
12(78)) 
SASOL PROCESS 
Sasol II's giant mine gets into gear, 3:38864 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
MANAGEMENT 
Environmental monitoring at the Savannah River Plant. Annual 
report, 1976, 3:41437 (DPSPU-77-302) 
SAVANNAH RIVER PLANT/WASTE MANAGEMENT 
Environmental monitoring at the Savannah River Plant. Annual 
report, 1976, 3:41437 (DPSPU-77-302) 
SCALING/COMPUTER CODES 
Brine chemistry/combined heat and mass transfer, 3:39921 (EPRI- 
ER-660-SR 
SCANDIUM/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
SCANDIUM 45 TARGET/NEUTRON REACTIONS 
Resonant neutron capture in “Sc below 100 keV, 3:41880 
SCANDIUM 46/ENERGY LEVELS 
Resonant neutron capture in “*Sc below 100 keV, 3:41880 
SCANDIUM OXIDES/CRYSTAL DEFECTS 
Defect structure in Sc203; doped with MgO, 3:41137 
SCANNING (RADIOISOTOPE) 
See RADIOISOTOPE SCANNING 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS/SOLAR HEATING SYSTEMS 
Energy conservation and total environmental control for school 
and institutional buildings. A study in heat pump application 
engineering, 3:40842 
SCHOOL BUILDINGS/WASTE HEAT UTILIZATION 
Energy conservation and total environmental control for school 
and institutional buildings. A study in heat pump application 
engineering, 3:40842 
SCHOTTKY BARRIER DIODES/DIFFUSION LENGTH 
Diffusion length measurement by a simple photoresponse 
technique, 3:39559 
SCHOTTKY BARRIER DIODES/ELECTRIC CURRENTS 
Cuprous oxide Schottky barrier photovoltaic cells, 3:39551 
SCHOTTKY BARRIER DIODES/ELECTRICAL PROPERTIES 
Controlling open circuit voltage in silicon Schottky (MIS) solar 
cells, 3:39552 
Effects of illumination on the depletion-region recombination 
currents in Schottky-barrier solar cells, 3:39561 
Efficiency calculations for thin film polycrystalline semiconductor 
Schottky barrier solar cells, 3:39597 
SCHOTTKY BARRIER DIODES/FABRICATION 
Controlling open circuit voltage in silicon Schottky (MIS) solar 
cells, 3:39552 
Cuprous oxide Schottky barrier photovoltaic cells, 3:39551 
Structure and Schottky barrier diode properties of polycrystalline 
GaAs films grown by the close spaced vapour transport 
technique on Mo substrates, 3:39569 
SCHOTTRY BARRIER DIODES/MATHEMATICAL MODELS 
Contribution to Schottky barrier solar cell theory, 3:39549 
SCHOTTKY BARRIER DIODES/PERFORMANCE 
Cuprous oxide Schottky barrier photovoltaic cells, 3:39551 
Schottky diodes on I-ITI-Se. compounds, 3:41337 
SCRAP METALS/DELAYED NEUTRON ANALYSIS 
Design of a *°*Cf neutron assay system for evaluation at the 
aD River Plant fuel fabrication facility, 3:39359 (LA-UR- 
SCRAP METALS/ECONOMIC IMPACT 
Scrap in world metals economies, 3:40558 





SCRAP METALS/MATERIALS RECOVERY 


SCRAP METALS/MATERIALS RECOVERY 
Recycling of precious metals, 3:40907 
SCRAP METALS/RECYCLING 
a a forging and sintering for the recycling of machining swarf, 
:40914 
Tinplate recycling, 3:40912 
SCRUBBERS/COMPARATIVE EVALUATIONS 
Environmental control implications of generating electric power 
from coal. 1977 technology status report (300 references), 
3:38802 (ANL/ECT-3(App.E)) 
SCRUBBERS/DESIGN 
Performance of steam scrubbers at San Diego Gas and Electric 
Company's Geothermal Test Facility, Niland, California, 
3:39913 (CONF-770440-) 
Regenerative process for flue gas desulfurization (Patent), 3:41363 
Removal of SO, from gases (Patent), 3:41365 
SCRUBBERS/PERFORMANCE 
Performance of steam scrubbers at San Diego Gas and Electric 
Company’s Geothermal Test Facility, Niland, California, 
3:39913 (CONF-770440-) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEALS/PERFORMANCE TESTING 
— elastomeric seals for nuclear service, 3:40301 


See also ATLANTIC OCEAN 
PACIFIC OCEAN 
SEAS/WATER POLLUTION 
Pollution of the ocean, 3:41784 (ORNL-tr-4622) 
SEAWATER/CONTAMINATION 
Radionuclide distributions in deep-ocean sediment cores. Pro 
report, 1 October 1976 - 31 December 1977. 3:41534 (COO- 
2379-18) 
SEAWATER/CORROSIVE EFFECTS 
Zinc-rich coatings for aluminum in seawater. Technical note, 
3:41106 (AD-915753) 
SEAWATER/DESALINATION 
Integration of municipal wastes incineration: sea water desalting 
processes, 3:39416 
Sea water desalination with solar energy, 3:39803 
Winning fresh water from the sea. Present state and development 
trends, 3:41233 (AED-Conf-76-528-002) 
SEAWATER/PRESSURE GRADIENTS 
Onslow Bay physical/dynamical experiments, summer 1976, 
3:41782 (SRO-902-7(Vol.1)) 
Onslow Bay physical/dynamical experiments, summer, 1976. 
Volume II. Data products, 3:41783 (SRO-902-7(Vol.2)) 
SEAWATER/QUANTITATIVE CHEMICAL ANALYSIS 
Desorption of metals from suspended material in the Rhine 
estuary, 3:41529 
SEAWATER/SOLAR DISTILLATION 
ms multipurpose utilization of solar energy system, 
SEAWATER/SUPERSATURATION 
Literature review of the saturation state of seawater with respect 
to calcium carbonate and its possible significance for scale 
formation on OTEC heat exchangers, 3:39692 (PNL-2605) 
SEAWATER/TEMPERATURE GRADIENTS 
Onslow Bay p hysical/dynamical experiments, summer 1976, 
3:41782 (SRO-902-7(Vol.1)) 
Onslow Bay physical/dynamical experiments, summer, 1976. 
Volume II. Data products, 3:41783 (SRO-902-7(Vol.2)) 
SEAWATER/WATER CURRENTS 
Onslow Bay physical/dynamical experiments, summer 1976, 
3:41782 (SRO-902-7(Vol.1)) 
Onslow Bay physical/dynamical experiments, summer, 1976. 
Volume II. Data products, 3:41783 (SRO-902-7(Vol.2)) 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY COOLANT CIRCUITS/ACTIVITY LEVELS 
Comparison of measured and calculated nitrogen-16 activity in 
be A “7 application to nuclear-powered ship reactor designs, 
SECONDARY COOLANT CIRCUITS/FLOWMETERS 
Application of the pulsed-neutron activation technique for flow 
measurement at EBR-II, 3:40349 (ANL-77-52) 
SECONDARY COOLANT CIRCUITS/WATER CHEMISTRY 
Technical specifications for PWR secondary water chemistry, 
3:40140 (BNL-NUREG-23292) 


DOE-sponsored evaluations of interior intrusion detection 
systems, 3:41414 (SAND-77-1505C) 
Nuclear plant security: plant physical design features, 3:40478 
SEALS/FILLERS 
Support cushion filled with solids used for the safety of hanging 
wall, especially for mining (Patent), 3:38921 
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SEDIMENTARY ROCKS 
See also LIMESTONE 
SEDIMENTARY ROCKS/URANIUM DEPOSITS 
ONare). of uranium in sedimentary rocks, 3:39207 (GJBX- 
12(78)) 
SEDIMENTS/CONTAMINATION 
Radionuclide distributions in d sediment cores. Progress 
rt, 1 October 1976 - 31 December 1977, 3:41534 (COO- 
2379-18) 
Radionuclide distributions in sediments of marine areas used for 
dumping solidified radioactive wastes, 3:41532 (COO-3563-62) 
SEDIMENTS/RADIONUCLIDE MIGRATION 
Radionuclide distributions in deep-ocean sediment cores. Progress 
report, 1 October 1976 - 31 December 1977, 3:41534 (COO- 
2379-18) 
ae distributions in sediments of marine areas used for 
umping solidified radioactive wastes, 3:41532 (COO-3563-62) 
SEISMI DETECTORS/PERFORMANCE TESTING 
Development of high-temperature acoustic instrumentation for 
c terization of hydraulic fractures in dry hot rock, 3:39935 
SEISMIC DETECTORS/USES 
Development of a microseismic borehole probe for monitoring the 
stability of geologic structures, 3:41769 
SEISMIC EFFECTS/COMPUTER CALCULATIONS 
LLL/DOR seismic conservatism of operating plants project. 
Interm report on Task II.1.3: soil-structure interaction. 
Deconvolution of the June 7, 1975, Ferndale Earthquake at the 
Humboldt Bay Power Plant, 3:41756 (UCID-17776) 
SEISMIC SURVEYS/AMPLIFIERS 
Effect of automatic amplification regulators (AAR) for 
reproducing seismic — on the amplitude spectra of 
seismic recordings, 3:3904 
SEISMIC SURVEYS/PATENTS 
Technology assessment and forecast. Eight report, December 
1977, 3: 53836 (NP-23081) 
SEISMIC SURVEYS/TECHNOLOGY ASSESSMENT 
Technology assessment and forecast. Eight report, December 
1977, 3:38836 (NP-23081) 
SEISMOLOGY/COMPUTER CALCULATIONS 
Analyzing the effectiveness of the system computer-special 
rocessor in the treatment of seismic information, 3:41763 
SEISMOLOGY/DATA ANALYSIS 
Analyzing the effectiveness of the system computer-special 
rocessor in the treatment of seismic information, 3:41763 
Ss ABSORPTION SPECTROSCOPY 
Determination of arsenic, antimony, and selenium in coal by 
ped absorption spectrometry with a graphite tube atomizer, 
:411 
SELENIUM/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
SELENIUM 75/COMPARATIVE EVALUATIONS 
Choice of monitoring isotope in double label radioimmunoassays 
with nonimmunological separation techniques, 3:41608 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 
SEMICONDUCTOR DEVICES/PHYSICAL RADIATION 


Principles and techniques of radiation hardening. Volume 2. 
Transient radiation effects in electronics (TREE), 3:41410 
SEMICONDUCTOR DIODES 
See also LIGHT EMITTING DIODES 
PHOTODIODES 
SEMICONDUCTOR DIODES/PERFORMANCE TESTING 
Active devices for high temperature microcircuitry (Silicon and 
ium arsenide devices), i. 39895 (SAND-77-1145) 
SEMICONDUCTOR DIODES/TEMPERATURE E 
Active devices for high temperature microcircuitry (Silicon and 
allium arsenide devices), 3:39895 (SAND-77-1145) 
S CONDUCTOR LASERS/DESIGN 
Light vet nem | semiconductor laser device (Patent), 3:41302 
Ss CONDU MATERIALS 


(See also specific semiconductor materials.) 
SEMICONDUCTOR MATERIALS/CRYSTAL DOPING 
Device applications of ternary compounds, 3:39493 
SEMICONDUCTOR MATERIALS/DIFFUSION LENGTH 
Diffusion length measurement by a simple photoresponse 
technique, 3:39559 
SEMICONDUCTOR MATERIALS/OPTICAL PROPERTIES 
ee crystals for nonlinear optical applications, 
SENSIBLE HEAT STORAGE 
Level of development of solar boilers. Concepts and products for 
short-term storage in domestic engineering, 3:39847 
Solar heating system using building thermal mass as energy 
storage, 3:39852 
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SENSIBLE HEAT STORAGE/TRANSIENTS 
Transient behavior of solid sensible heat thermal storage units for 
solar energy systems, 3:39850 
SENSIBLE HEAT STORAGE/UNDERGROUND 
Central solar energy utilization system, 3:39851 
SEPARATION NOZZLE METHOD/TEMPERATURE 
DEPENDENCE 
Influence of process gas temperature on the uranium isotope 
separation in the separation nozzle, 3:39277 (KFK-2466) 
SEPARATION PROCESSES 
See also DIALYSIS 
ISOTOPE SEPARATION 
REFINING 
REPROCESSING 
Method of encapsulating polyaminopolycarboxylic acid chelating 
agents in liposomes (Patent), 3:41573 
SERUM (BLOOD) 
See BLOOD SERUM 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SEWAGE 
See LIQUID WASTES 
SEWAGE/HEAT RECOVERY 
Heat recuperation from domestic sewage, 3:40930 
SEWAGE/ODOR 
Novel combination method assesses sewage odors, 3:40927 
SEWAGE/WASTE PROCESSING 
Process for dewatering organic waste product (Patent), 3:40926 
Systems approach to the economics of waste handling, 3:40917 
SEWAGE SLUDGE/WASTE DISPOSAL 
Cost and value of pathogen reduction for land application of 
sludges, 3:40923 (SAND-77-2045C) 
SEWAGE SLUDGE/WASTE PROCESSING 
Process for dewatering organic waste product (Patent), 3:40926 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SGHWR REACTOR/COMPARATIVE EVALUATIONS 
Choice of thermal reactor systems: a report, 3:40115 
SGHWR REACTOR/FUEL PINS 
Pellet-cladding interactions and length changes in SGHWR fuel 
om 1. Fundamental equations, 3:40178 (CEGB-RD/B/N- 
SGHWR REACTOR/FUEL-CLADDING INTERACTIONS 
Pellet-cladding interactions and length changes in SGHWR fuel 
= Part 1. Fundamental equations, 3:40178 (CEGB-RD/B/N- 
972) 
SHAFT EXCAVATIONS 
See also MINING 
RADIOACTIVE WASTE DISPOSAL 
SHAFT EXCAVATIONS/PLANNING 
Selby takes the plunge, 3:38889 
SHAFTS/MACHINING 
New technique for coupling and machining turbine and generator 
shafts for the ust-ilimskaya hydroelectric power plant, 3:39435 
SHALE OIL/OPTICAL ACTIVITY 
= _— of shale oil for parameter study in retorting, 
SHALE OIL/PHYSICAL PROPERTIES 
Compositional variation of retorted shale oils with stratiography: 
Wyoming core, northern Green River basin, 3:39192 
SHALE OIL/PRODUCTION 
Potential shale oil production processes, 3:39171 
SHALE OIL/THERMAL CRACKING 
Thermal cracking of shale oil (Patent), 3:39185 
SHALES 


See also OIL SHALES 
SPENT SHALES 
SHALES/BLAST EFFECTS 
Probability of specified ground vibrations from blasting, 3:41356 
SHALES/RADIONUCLIDE MIGRATION 
Studies of nuclear-waste migration in geologic media. Annual 
report, November 1976-October 1977, 3:39329 (ANL-78-8) 
SHAPE MEMORY EFFECT/FATIGUE 
Shape memory effect and the high damping in copper-zinc- 
aluminium alloys, 3:41071 
SHAPE MEMORY EFFECT/MATHEMATICAL MODELS 
Determination of the recovery stresses developed by shape 
memory alloys, 3:41055 (LBL-6884) 
SHAPE MEMORY EFFECT/REVIEWS 
Shape memory effect and the high damping in copper-zinc- 
aluminium alloys, 3:41071 
SHEARER LOADERS 
See CUTTER LOADERS 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 


SILICA/COPRECIPITATION 


SHIELDING/NEUTRON TRANSPORT 

NJOY: a comprehensive ENDF/B processing system, 3:41921 
(LA-UR-78-771) 

Shielding Factor Method for producing effective cross sections: 
MINX/SPHINX and the CCCC interface system, 3:40284 (LA- 
UR-78-772) 

SHIELDING MATERIALS/PRODUCTION 

Concrete or mortar to be used as material in radiation protection 

building and method for its fabrication (Patent), 3:41136 
SHIFT PROCESSES/CATALYSTS 

Shift conversion catalysts comparison. Final report, 3:38746 (FE- 
2240-48) 

SHIFT PROCESSES/ECONOMICS 

Shift conversion catalysts comparison. Final report, 3:38746 (FE- 
2240-48) 

SHIP PROPULSION REACTORS/DESIGN 

Some aspects of nuclear physics and safety design for the 
operational needs of nuclear propelled ships, 3:40385 

SHIP PROPULSION REACTORS/ENVIRONMENTAL 

EFFECTS 

Some aspects of nuclear physics and safety design for the 
operational needs of nuclear propelled ships, 3:40385 

SHIP PROPULSION REACTORS/LOSS OF COOLANT 

Some aspects of nuclear physics and safety design for the 

operational needs of nuclear propelled ships, 3:40385 
SHIP PROPULSION REACTORS/REACTOR PROTECTION 

SYSTEMS 

Some aspects of nuclear physics and safety design for the 
operational needs of nuclear propelled ships, 3:40385 

SHIP PROPULSION REACTORS/SAFETY ENGINEERING 

Some aspects of nuclear physics and safety design for the 

operational needs of nuclear propelled ships, 3:40385 
SHIP PROPULSION REACTORS/SECONDARY COOLANT 

CIRCUITS 

Comparison of measured and calculated nitrogen-16 activity in 
water for application to nuclear-powered ship reactor designs, 
3:40386 

SHIPPINGPORT REACTOR/REACTOR OPERATION 

Shippingport Atomic Power Station (PWR). Technical progress 
report, July 26, 1977-January 25, 1978 (LWBR Demonstration 
Program), 3:40226 (WAPD-MRP-149) 

SHIPS 
See also NUCLEAR SHIPS 
TANKER SHIPS 
SHIPS/GAS TURBINES 

ARPA/Navy ceramic engine progress, 3:40960 (CONF-7701 10-) 

Navy interests in the development of ceramics for gas turbine 
engine applications, 3:40957 (CONF-770110-) 

SHIVA FACILITY/CONTROL SYSTEMS 

Information transmission via fiber optics in the shiva laser control 
system, 3:42048 (UCID-17771) 

SHIVA FACILITY/DATA TRANSMISSION 

Information transmission via fiber optics in the shiva laser control 
system, 3:42048 (UCID-17771) 

SHIVA FACILITY/RESEARCH PROGRAMS 

Solid state program, 3:42049 (UCRL-50021-76) 

SHOCK HEATING 

Investigation of shock compression in toroidal geometry in the 

high voltage belt pinch, 3:41934 (IPP-1/162) 
SHOCK WAVES/REFLECTION 

Variation of coefficients of a stationary shock wave reflected from 

a rigid wall, for a profiled pressure, 3:41945 
SHORTWALL MINING/ROCK MECHANICS 

Rock mechanics study for the shortwall mining at the Valley 
Camp No. 3 Coal mine, Triadelphia, WV. Final report, 3:38855 
(NP-23099) 

SHOWERS/RETROFITTING 

Implementation of water conservation by a public utility, 3:40820 
(LBL-5236) 

SHOWERS/WATER REQUIREMENTS 

Implementation of water conservation by a public utility, 3:40820 
(LBL-5236) 

Relationship between water and energy use and conservation, 
3:40819 (LBL-5236) 

Water conservation in California, 3:40818 (LBL-5236) 

SIBERIA/VOLCANISM 
Volcanic zones of central Priamur’ya, 3:41768 
SILANES/CHEMICAL PREPARATION 

Synthesis of silane and silicon in a non-equilibrium plasma jet. 
Sixth quarterly report, November 1, 1977-January 31, 1978, 
3:39471 (DOE/JPL/954560-6) 

SILANES/SYNTHESIS 

Energy requirement for the production of silicon solar arrays. 
Final report, September 21, 1977-December 20, 1977, 3:39472 
(DOE/JPL/954606-4) 

SILICA/COPRECIPITATION 
Silica scale of the Onuma Geothermal Power Plant, 3:39924 





SILICA/ELECTRICAL INSULATORS 


SILICA/ELECTRICAL INSULATORS 
Polysil shows promise (Made by combining silica or ground rock 
(90%), an organic binder, and reinforcing fibers (10%)), 3:40089 
SILICA/HOT PRESSING 
Ceramic materials for high temperature turbines, 3:41129 (CONF- 
770110-) 
SILICA/PHASE DIAGRAMS 
Ceramic materials for high temperature turbines, 3:41129 (CONF- 
770110-) 
SILICA/SOLUBILITY 

Solubility of amorphous silica in water at high temperatures and 

high pressure, 3:39954 
SILIC RPTIVE PROPERTIES 

Characterization of porous catalysts and catalyst-support 

interactions, 3:38784 (ORNL/MIT-261) 
SILICATES/CRYSTAL STRUCTURE 
Structure of glasses containing transition metal ions, 3:41 167 
(COO-27543-3) 
SILICATES/IONIC CONDUCTIVITY 
New battery materials. Progress report, April 1,-September 30, 
1977, 3:40496 (COO-4506-1) 
SILICON/CARRIER LIFETIME 

Lifetime characterization of silicon ribbons grown by the capillary 

action shaping technique (CAST), 3:39607 
SILICON/CASTING 

Heat exchanger method: ingot casting; fixed abrasive method: 
multi-wire slicing (Phase II). Silicon sheet growth development 
for the Large Area Silicon Sheet Task of the Low Cost Silicon 
Solar Array Project. Quarterly progress report No. 1, 

Pott ay 21, 1977-December 31, 1977, 3:39464 (DOE/JPL/ 
SILICON/CHEMICAL COMPOSITION 

Novel duplex vapor-electrochemical method for silicon solar cells. 
Quarterly progress report No. 7, August 1, 1977-October 31, 
1977, 3:39468 (DOE/JPL/954471-4) 

SILICON/CHEMICAL PREPARATION 

Silicon halide-alkali metal flames as a source of solar grade silicon. 
Third quarterly report, 3:39473 (DOE/JPL/954777-3) 

Synthesis of silane and silicon in a non-equilibrium piasma jet. 
Sixth quarterly report, November 1, 1977-January 31, 1978, 
3:39471 (DOE/JPL/954560-6) 

SILICON/CHEMICAL VAPOR DEPOSITION 

Silicon fluoride transport: summary of current results and interim 
assessment, 3:39604 

Silicon solar cells on metallurgical silicon substrates, 3:39592 

SILICON/CRYSTAL DEFECTS 

Structural and electrical characterization of silicon ribbons, 
3:39480 (ERDA/JPL/954144-77/2) 

X-ray measurements of stresses and defects in EFG and large 
enh polycrystalline silicon ribbons. First quarterly report, 

39474 (DOE/JPL/954851-1) 
“Saataeeee: GROWTH 
wth (50 mm-wide ribbon growth), 3:39479 (ERDA/ 
iw, 54144-77/2) 

Directional solidification of large silicon single crystals, 3:39605 

Economic analysis of low cost silicon sheet produced from 
Czochralski grown material, 3:39544 

Effect of secondary impurities on solar cell performance, 3:39600 

~~ requirement for the production of silicon solar arrays. 

ay ay September 21, 1977-December 20, 1977, 3:39472 
DOE! PL/954606-4) 
—_- area Czochralski icon. Final report, 3:39482 (ERDA/ 
JPL/954475-77/4) 

Ribbon-to-ribbon crystal growth (Silicon substrates for solar 
cells), 3:39610 

Silicon Materials Task of the Low Cost Solar Array Project 
(Phase II). Ninth quarterly report, October 1-December 31, 
1977, 3:39466 (DOE/JPL/954431-1) 

Silicon ribbon growth by a capillary action shaping technique. 
Quraterly technical progress report No. 8, 3: 50478 (ERDA/ 
JPL/954144-77/2) 

Silicon sheet growth by the inverted Stepanov technique. Final 
report, March 22, 1976-May 31, 1977, 3:39467 (DOE/JPL/ 
954465-2) 

Silicon solar cells from transition metal doped Czochralski and 
web crystals, 3:39599 

Simulated comparison between Czochralski and Float-Zone 
material throughput, 3:39481 (ERDA/JPL/954144-77/2) 

Some —— on the characteristics of low-cost silicon 
sheets, 3:39601 

SILICON/CUTTING 

Array automated assembly: Phase 2. Quarterly report, 3:39475 
(DOE/JPL/954853-1) 

Heat exchanger method: ingot casting; fixed abrasive method: 
multi-wire slicing (Phase II). Silicon sheet growth development 
for the Large Area Silicon Sheet Task of the Low Cost Silicon 
Solar Array Project. Quarterly progress report No. 1, 
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November 21, 1977-December 31, 1977, 3:39464 (DOE/JPL/ 
954373-5) 
Large area Czochralski silicon. Final report, 3:39482 (ERDA/ 
JPL/954475-77/4) 
Some observations on the characteristics of low-cost silicon 
sheets, 3:39601 
SILICON/DEPOSITION 
Solar cells by ionized-cluster beam deposition and epitaxial 
techniques, 3:39589 
SILICON/DIELECTRIC PROPERTIES 
Dielectric screening and zone-center phonons in Si, 3:41175 
SILICON/DIP COATING 
Dip-coated sheet silicon solar cells, 3:39606 
SILICON/ELECTRON-PHONON COUPLING 
Dielectric screening and zone-center phonons in Si, 3:41175 
SILICON/ENVIRONMENTAL TRANSPORT 
Hourly variation of aerosol composition in the Great Lakes Basin, 
3:41468 
SILICON/EPITAXY 
Solar cells by ionized-cluster beam deposition and epitaxial 
techniques, 3:39589 
SILICON/IMPURITIES 
Existence of an isotope shift for the sulfur deep level in silicon, 
3:41179 
Silicon Materials Task of the Low Cost Solar Array Project 
(Phase II). Ninth quarterly report, October 1-December 31, 
1977, 3:39466 (DOE/JPL/954431-1) 
SILICON/PHASE STUDIES 
Stability of SiC, SisNs, SizN2O and Sialon in coal gasification 
environments. Second quarterly progress report, 3:38755 (TID- 
28422) 
SILICON/PHOTOLUMINESCENCE 
Photoluminescence recovery in rehydrogenated amorphous 
silicon, 3:41173 
SILICON/PHYSICAL RADIATION EFFECTS 
Proton damage to silicon from laboratory and space sources, 
3:39616 
Unidirectional contraction in boron-implanted laser-annealed 
silicon, 3:41178 
SILICON/PROCESSING 
Processing ramifications of textured surfaces, 3:39630 
SILICON/PRODUCTION 
Evaluation of selected chemical processes for production of low- 
cost silicon (Technological/economic analysis), 3:3960 
Novel duplex vapor-electrochemical method for silicon solar cells. 
Quarterly progress pepent No. 7, August 1, 1977-October 31, 
1977, 3:39468 (DOE/. PL/954471-4) 
SILICON/PURIFICATION 
—_ requirement for the production of silicon solar arrays. 
Aye September 21, 1977-December 20, 1977, 3: 39472 
(DOE/IP 'L/954606-4) 
Production of solar-grade silicon from purified metallurgical 
silicon, 3:39602 
Silicon fluoride transport: summary of current results and interim 
assessment, 3:39604 
SILICON/RECRYSTALLIZATION 
Fabrication and characterization of solar cells using dendritic 
silicon thin films grown on alumina ceramic, 3:39593 
SILICON/ROLLING 
Experiments to evaluate high-temperature rolling as a low-cost 
process for silicon solar cells, 3:39609 
SILICON/SURFACE PROPERTIES 
Processing ramifications of textured surfaces, 3:39630 
SILICON/VACUUM COATING 
Vacuum deposited polycrystalline silicon solar cells, 3:39598 
SILICON 28. TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
SILICON 28/ENERGY LEVELS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
SILICON 28/M1-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
SILICON 28 TARGET/OXYGEN 16 REACTIONS 
Elastic scattering of **O on **Si between 45.0 and 73.5 MeV 
+ Caren analysis of angular distributions), 3:41883 (COO- 
SILICON 29/E2-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
SILICON 29/ENERGY LEVELS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
SILICON 29/M1-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
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SILICON 29 TARGET/OXYGEN 16 REACTIONS 
Elastic scattering of *O on **Si between 45.0 and 73.5 MeV 
or ee analysis of angular distributions), 3:41883 (COO- 
SILICON 30/E2-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
SILICON 30/ENERGY LEVELS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
SILICON 30 TARGET/OXYGEN 16 REACTIONS 
DWBA analysis of the *°Si(*'O,!5N)*'P (g.s.) reaction at 60 MeV, 
3:41875 (COO-1265-190) 
Elastic scattering of '*O on **Si between 45.0 and 73.5 MeV 
+ carr analysis of angular distributions), 3:41883 (COO- 
-1 
SILICON ALLOYS/MANUFACTURING 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Second quarterly progress report, December 1, 1977-February 
28, 1978, 3:41037 (TID-28386) 
SILICON ALLOYS/PHYSICAL RADIATION EFFECTS 
NisSi surface-film formation caused by radiation-induced 
segregation, 3:41122 
SILICON CARBIDES/FLEXURAL STRENGTH 
Characterization and properties of turbine ceramics, 3:41144 
(CONF-770110-) 
SILICON CARBIDES/MECHANICAL PROPERTIES 
Silicon nitride and silicon carbide: a manufacturer's perspective, 
3:41133 (CONF-770110-) 
SILICON CARBIDES/POROSITY 
Characterization and properties of turbine ceramics, 3:41144 
(CONF-770110-) 
SILICON CARBIDES/STABILITY 
Surface stability of ceramics applied to energy conversion systems, 
3:41152 (CONF-770110-) 
SILICON CARBIDES/THERMAL DIFFUSIVITY 
Characterization and properties of turbine ceramics, 3:41144 
(CONF-770110-) 
SILICON CARBIDES/THERMODYNAMIC PROPERTIES 
Silicon nitride and silicon carbide: a manufacturer's perspective, 
3:41133 (CONF-770110-) 
SILICON CARBIDES/USES 
Coal fired prototype high temperature continuous flow heat 
exchanger. AF-684 research project 545-1. Final report, 
February 1978, 3:40019 (EPRI-AF-684) 
SILICON FLUORIDES/CHEMICAL REACTIONS 
Novel duplex vapor-electrochemical method for silicon solar cells. 
Quarterly progress report No. 7, August 1, 1977-October 31, 
1977, 3: 39468 (DOE/JP PL/954471-4) 
SILICON FLUORIDES/INTERMOLECULAR FORCES 
Anharmonic splittings and vibrational energy levels of octahedral 
molecules: application to the nvs manifold of **SF¢, 3:41213 
SILICON FLUORIDES/VIBRATIONAL STATES 
Anharmonic splittings and vibrational energy levels of octahedral 
molecules: application a the nvs manifold of **SF¢, 3:41213 
SILICON HALIDES/RED ON 
er requirement Ao gt production of silicon solar arrays. 
rt, September 21, 1977-December 20, 1977, 3:39472 
(DOE/IPL7954606-4 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES/FLEXURAL STRENGTH 
Application of proof testing to silicon nitride, 3:41142 (CONF- 
770110-) 
Characterization and properties of turbine ceramics, 3:41144 
(CONF-770110-) 
SILICON NITRIDES/FRACTURE PROFERTIES 
Life prediction: a simplified approach, 3:41143 (CONF-770110-) 
SILICON NITRIDES/HOT P ING 
TIO) for high temperature turbines, 3:41129 (CONF- 
Hot op silicon nitride to shape, 3:41128 (CONF-770110-) 
SILIC IDES/MECHANICAL PROPERTIES 
ase technology readiness development program. Phase I. 
Conceptual designs and material screening. 6th monthly 
technical progress report for March 1978, 3:40022 (FE- 5786-12) 
Silicon nitride and silicon carbide: a manufacturer's perspective, 
3:41133 (CONF-770110-) 
SILICON NITRIDES/MICROSTRUCTURE 
Sintering of silicon nitride, 3:41130 (CONF-770110-) 
SILICON NITRIDES/PHASE DIAGRAMS 
ay A io for high temperature turbines, 3:41129 (CONF- 
SILICON NITRIDES/POROSITY 
Characterization and properties of turbine ceramics, 3:41144 
(CONF-770110-) 


SILICON SOLAR CELLS/ELECTRICAL PROPERTIES 


SILICON NITRIDES/SINTERING 
Sintering of silicon nitride, 3:41130 (CONF-770110-) 
SILICON NITRIDES/STABILITY 
Surface stability of ceramics applied to energy conversion systems, 
3:41152 (CONF-770110-) 
SILICON NITRIDES/THERMAL DIFFUSIVITY 
Characterization and properties of turbine ceramics, 3:41144 
(CONF-770110-) 
SILICON NITRIDES/THERMODYNAMIC PROPERTIES 
Silicon nitride and silicon carbide: a manufacturer's perspective, 
3:41133 (CONF-770110-) 
SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/DEPOSITION 
Optical coatings 2-6 microns. Technical report, January-June 
1977, 3:41162 (AD-A-045598) 
SILICON OXIDES/SPUTTERING 
Triode rf-sputtering system for film deposition in the 10~‘ torr 
range, 3:41796 (BNWL-tr-308) 
SILICON SOLAR CELLS/AMORPHOUS STATE 
Solar cells using Schottky barriers on amorphous silicon, 3:39554 
SILICON SOLAR CELLS/ANTIREFLECTION COATINGS 
Black and thin silicon solar cells, 3:39512 
Fired through printed contacts on antireflection coated silicon 
terrestrial solar cells, 3:39637 
SILICON SOLAR CELLS/CALIBRATION 
High altitude calibration of thirty-three silicon and gallium 
arsenide solar cells on a sounding rocket, 3:39505 
SILICON SOLAR CELLS/CARRIER LIFETIME 
Lifetime characterization of silicon ribbons grown by the capillary 
action shaping technique (CAST), 3:39607 
SILICON SOLAR CELLS/COMPOUND PARABOLIC 
CONCENTRATORS 
Novel versions of the compound parabolic concentrator for 
photovoltaic power generation, 3:39533 
SILICON SOLAR CELLS/COST 
Automated Array Assembly Task, Phase I. Final report. Texas 
Instrument report No. 03-77-44, 3:39465 (DOE/JPL/954405-7) 
Economic analysis of low cost silicon sheet produced from 
Czochralski grown material, 3:39544 
SILICON SOLAR CELLS/COVERINGS 
Evaluation of European integral solar cell covers deposited by rf 
sputtering, 3:39508 
SILICON SOLAR CELLS/CRYSTAL DEFECTS 
Role of defects on the performance of epitaxial and diffused solar 
cells fabricated on EFG “ribbon” silicon, 3:39582 
SILICON SOLAR CELLS/CRYSTAL DOPING 
Electrical properties of neutron transmutation doped 
polycrystalline silicon, 3:39590 
SILICON SOLAR CELLS/DESIGN 
Design criteria for high efficiency silicon solar cells with 
concentration (Concentration range of 1 to 109), 3:39532 
High intensity solar cell, 3:39538 
SILICON SOLAR CELLS/ECONOMIC ANALYSIS 
Energy requirement for the production of silicon solar arrays. 
Final report, September 21, 1977-December 20, 1977, 3:39472 
(DOE/JPL/954606-4) 
SILICON SOLAR CELLS/EFFICIENCY 
Analysis of factors influencing the efficiency of EFG silicon 
ribbon solar cells, 3:39611 
Design criteria for high efficiency silicon solar cells with 
concentration (Concentration range of 1 to 109), 3:39532 
Improvement of efficiency in Si Schottky barrier solar cells, 
3:39560 
SILICON SOLAR CELLS/ELECTRIC CONTACTS 
Application of thick-film technology to solar cell fabrication, 
3:39628 
Fired through printed contacts on antireflection coated silicon 
terrestrial solar cells, 3:39637 
Inversion layer silicon solar cells with MIS contact grids, 3:39558 
Optimized metallization patterns for large-area silicon solar cells, 
3:39633 
SILICON SOLAR CELLS/ELECTRICAL PROPERTIES 
Controlling open circuit voltage in silicon Schottky (MIS) solar 
cells, 3:39552 
Effects of illumination on the depletion-region recombination 
currents in Schottky-barrier solar cells, 3:39561 
Electrical properties of neutron transmutation doped 
polycrystalline silicon, 3:39590 
Inversion layer silicon solar cells with MIS contact grids, 3:39558 
Investigation of the double exponential in the current-voltage 
characteristics of silicon solar cells, 3:39587 


Large open-circuit photovoltages in silicon minority carrier MIS 
solar cells, 3:39555 
Photocurrent analysis in MIS silicon solar cells, 3:39557 
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SILICON SOLAR CELLS/ENCAPSULATION 
Investigation of test methods, material properties, and processes 
for solar cell encapsulants. Seventh quarterly progress report, 
November 12, 1977-February 12, 1978, 3:39470 (DOE/JPL/ 
954527-5) 
SILICON SOLAR CELLS/ENERGY DEMAND 
Total energy use in the production of silicon solar cells from raw 
materials to finished product, 3:39635 
SILICON SOLAR CELLS/FABRICATION 
Application of thick-film technology to solar cell fabrication, 
3:39628 
Array automated assembly: Phase 2. Quarterly report, 3:39475 
(DOE/JPL/954853-1) 
Automated Array Assembly Task, Phase I. Final report. Texas 
Instrument report No. 03-77-44, 3:39465 (DOE/JPL/954405-7) 
Controlling open circuit voltage in silicon Schottky (MIS) solar 
cells, 3:39552 
Dip-coated sheet silicon solar cells, 3:39606 
Economic analysis of low cost silicon sheet produced from 
Czochralski grown material, 3:39544 
Experiments to evaluate high-temperature rolling as a low-cost 
process for silicon solar cells, 3:39609 
Fabrication of OSOS cells by neutral ion beam sputtering (Oxide 
semiconductor on silicon), 3:39571 
Fabrication and characterization of solar cells using dendritic 
silicon thin films grown on alumina ceramic, 3:39593 
Heat exchanger method: ingot casting; fixed abrasive method: 
multi-wire slicing (Phase IT). Silicon sheet growth development 
for the Large Area Silicon Sheet Task of the ogo <. Silicon 
Solar Array Project. Quarterly progress report 
November 21, 1977-December 31, 1977, 3: Bouse (DOE/JPL/ 
954373-5) 
High efficiency solar cells, 3:39634 
High performance, inexpensive solar cell process capable of a high 
degree of automation, 3:39625 
Improved Helios cell output, 3:39510 
oe of efficiency in Si Schottky barrier solar cells, 
3:395 


Inversion layer silicon solar cells with MIS contact grids, 3:39558 
Inversion layer silicon solar cells with 10-12% AMI efficiencies, 
39575 


Low cost solar cells based on large area unconventional silicon 
(Polycrystals), 3:39595 
Merits of ion-implantation process in conjunction with appropriate 
annealing procedure for fabrication of silicon solar cells 
(Theoretical and experimental study), 3:39626 
New developments in vertical-junction solar cells, 3:39584 
New lightweight solar cell, 3:39588 
Phase I of the automated array assembly task of the low cost 
silicon solar array project. Technical quarterly report No. 4. 
Motorola report No. 2258/5, 3:39462 E/JPL/954363-5) 
Production of solar-grade silicon from purified metallurgical 
silicon, 3:39602 
Silicon ribbon growth by a capillary action shaping technique. 
Quraterly technical progress report No. 8, 3:39478 (ERDA/ 
JPL/954144-77/2) 
Silicon solar cells on metallurgical silicon substrates, 3:39592 
Silicon solar cells from transition metal doped Czochralski and 
web crystals, 3:39599 
Silicon solar cells by ion implantation and pulsed energy 
processing, 3:39627 
Simulated comparison between Czochralski and Float-Zone 
material throughput, 3:39481 (ERDA/JPL/954144-77/2) 
Solar cells using Schottky barriers on amorphous silicon, 3:39554 
Solar cells by ionized-cluster beam deposition and epitaxial 
techniques, 3:39589 
Solar cell processing with spin-on diffusion sources, 3:39624 
Some observations on the characteristics of low-cost silicon 
sheets, 3:39601 
Tubular silicon solar cell: a new concept for photovoltaic power 
generation (Solar cell incorporated in solar collector), 3:39608 
Vacuum deposited polycrystalline silicon solar cells, 3:39598 
SILICON SOLAR CELLS/HYBRID SYSTEMS 
Tubular silicon solar cell: a new concept for photovoltaic power 
generation (Solar cell incorporated in solar collector), 3:39608 
SILICON SOLAR CELLS/IMPURITIES 
Effect of secondary impurities on solar cell performance, 3:39600 
SILICON SOLAR CELLS/INTERFACES 
Interface study of MIS silicon solar cells, 3:39556 
SILICON SOLAR CELLS/ION IMPLANTATION 
Merits of ion-implantation process in conjunction with appropriate 
annealing procedure for fabrication of silicon solar cells 
(Theoretical and experimental study), 3:39626 
SILICON SOLAR CELLS/MANUFACTURING 
Array Automated Assembly Task. Phase 2. Low Cost Silicon 
Solar Array Project. Quarterly technical report No. 1, October- 
December 1977, 3:39476 (DOE/JPL/954865-1) 
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Phase I of the automated array assembly task of the low cost 
silicon solar array project. Technical quarterly report No. 6. 
Motorola report No. 2258/7, 3:39463 (DOE/JPL/954363-7) 

SILICON SOLAR CELLS/MATHEMATICAL MODELS 

Analysis of epitaxial drift field N on P silicon solar cells, 3:39581 

Inversion layer silicon solar cells with 10-12% AMI efficiencies, 
3:39575 

SILICON SOLAR CELLS/OPTIMIZATION 

Study of improvements in silicon solar cell efficiency due to 

various geometrical and doping modifications, 3:39583 
SILICON SOLAR CELLS/PAYBACK PERIOD 

Total energy use in the production of silicon solar cells from raw 

materials to finished product, 3:39635 
SILICON SOLAR CELLS/PERFORMANCE 

Analysis of epitaxial drift field N on P silicon solar cells, 3:39581 

Characteristics of high intensity (HI) edge-illuminated 
multijunction silicon solar cells: experimental results and theory, 
3:39536 

Crystallite size considerations in polycrystalline solar cells, 

:39657 


Improved performance of solar cells for high intensity 
applications, 3:39542 

Interface study of MIS silicon solar cells, 3:39556 

Large open-circuit photovoltages in silicon minority carrier MIS 
solar cells, 3:39555 

Lifetime characterization of silicon ribbons grown by the capillary 
action shaping technique (CAST), 3:39607 

Recent experimental results on high intesity (HI) edge-illuminated 
multijunction silicon solar cells, 3:39537 

Role of defects on the performance of epitaxial and diffused solar 
cells fabricated on EFG “ribbon” silicon, 3:39582 

Silicon Materials Task of the Low Cost Solar Array Project 
(Phase II). Ninth quarterly report, October 1-December 31, 
1977, 3:39466 (DOE/JPL/954431-1) 

Silicon solar cells from transition metal doped Czochralski and 
web crystals, 3:39599 

SILICON SOLAR CELLS/PERFORMANCE TESTING 

Comparative testing of high efficiency silicon solar cells, 3:39618 

High intensity solar cell, 3:39538 

Inversion layer silicon solar cells with 10-12% AMI efficiencies, 

39575 


Testing of specially designed silicon solar cells under high sunlight 
illumination, 3:39531 
SILICON SOLAR CELLS/PHYSICAL RADIATION EFFECTS 
Comparative testing of high efficiency silicon solar cells, 3:39618 
Electron and photon degradation in aluminum, gallium and boron 
doped float zone silicon solar cells, 3:39623 
Electron beam irradiationeffecgs on SnO2-Si photodiodes, 3:41408 
Influence of silicon impurity content on photon induced variation 
of solar cell parameters after particle irradiation, 3:39622 
Investigation of the double exponential in the current-voltage 
characteristics of silicon solar cells, 3:39587 
Photon degradation of electron and proton irradiated silicon solar 
cells, 3:39621 
— to silicon from laboratory and space sources, 
3961 
Qualification of European high efficiency solar cells for future 
ESA satellites, 3:39617 
SILICON SOLAR CELLS/POLYCRYSTALS 
— size considerations in polycrystalline solar cells, 
Semi-crystalline silicon solar cells, 3:39594 
SILICON SOLAR CELLS/PROCESSING 
Processing ramifications of textured surfaces, 3:39630 
SILICON SOLAR CELLS/PRODUCTION 
Phase I of the automated array assembly task of the low cost 
silicon solar array project. Technical quarterly report No. 6. 
Motorola report No. 2258/7, 3:39463 (DOE/JPL/954363-7) 
Total energy use in the production of silicon solar cells from raw 
materiais to finished product, 3:39635 
SILICON SOLAR CELLS/PROTECTIVE COATINGS 
—— of thick-film technology to solar cell fabrication, 
Status of electrostatically bonded integral covers for silicon solar 
cells, 3:39507 
SILICON SOLAR CELLS/RADIATION HARDENING 
New developments in vertical-junction solar cells, 3:39584 
SILICON SOLAR CELLS/SHAPE 
Array automated assembly: Phase 2. Quarterly report, 3:39475 
(DOE/JPL/954853-1) 
SILICON SOLAR CELLS/SOLAR CONCENTRATORS 
Improved performance of solar cells for high intensity 
applications, 3:39542 
Testing of specially oe silicon soiar cells under high sunlight 
illumination, 3:3953 
SILICON SOLAR CELLS/SPECTRAL RESPONSE 
Photocurrent analysis in MIS silicon solar cells, 3:39557 
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SILICON SOLAR CELLS/STANDARDIZATION 
Status of the NASA specification for space silicon solar cell 
assemblies, 3:39513 
SILICON SOLAR CELLS/STORAGE 
Degradation of SnO2/Si heterojunction solar cells, 3:39572 
SILICON SOLAR CELLS/SUBSTRATES 
Ribbon-to-ribbon crystal growth (Silicon substrates for solar 
cells), 3:39610 
SILICON SOLAR CELLS/SURFACE FINISHING 
Textured surface cell performance characteristics, 3:39511 
SILICON SOLAR CELLS/TECHNOLOGY ASSESSMENT 
Automated Array Assembly Task, Phase I. Final report. Texas 
Instrument report No. 03-77-44, 3:39465 (DOE/JPL/954405-7) 
Energy requirement for the production of silicon solar arrays. 
Final report, September 21, 1977-December 20, 1977, 3:39472 
(DOE/JPL/954606-4) 
SILICON SOLAR CELLS/TEMPERATURE EFFECTS 
Temperature dependence of the photovoltaic performance of Si 
cells under blue, white and near-bandgap irradiation, 3:39586 
SILICON SOLAR CELLS/TESTING 
X-ray measurements of stresses and defects in EFG and large 
grained polycrystalline silicon ribbons. First quarterly report, 
3:39474 (DOE/JPL/954851-1) 
SILICON SOLAR CELLS/THERMAL DEGRADATION 
Degradation of SnO2/Si heterojunction solar cells, 3:39572 
SILICON SOLAR CELLS/USES 
Practical examples for the application of silicon solar cells in 
appliances and installations, 3:39491 
SILICONES 
Development of alternate silicone potting compounds. Vol. 2. 
Development of the primary alternate for Dow Corning’s 
Aerospace Sealant, DC 93-119, 3:41157 (UCRL-52434(Vol.2)) 
SILICOSIS 
See PREUMOCONIOSES 
SILVER ALLOYS/MAGNETIC PROPERTIES 
Magnetism in transition-group alloys and rare-earth compounds. 
Final technical report 1 Apr 74-30 Jun 76 (Pr-Ag, DySb, Ni-Rh, 
Pd-Ni, Fe-Cr, Cu-Mr), 3:41084 (AD-A-046632) 
SILVER COMPOUNDS/LUMINESCENCE 
Luminescent decay and spectra of impurity-activated alkali halides 
under high pressure (Doped with Cu*, Ag*, In*, or Tl*), 
3:41168 (COO-1198-1191) 
SILVER IODIDES/LATTICE VIBRATIONS 
Lattice dynamics of B- (silver iodide) by neutron scattering, 
3:41176 
SILVER SELENIDES/CRYSTAL GROWTH 
Ternary semiconductor crystals for nonlinear optical applications 
(AgGa Se. and CdGeAsz), 3:41166 
SILVER-ZINC BATTERIES/CURRENT DENSITY 
Distribution of current density at electrodes of silver-zinc storage 
battery during discharge, 3:40495 
SINGLE CELL PROTEIN/BIOSYNTHESIS 
Studies on cellulose degradation by a Thermoactinimyces Sp, 
3:39661 (COO-4070-2) 
SINGLE CELL PROTEIN/EXTRACTION 
Effect of thiol reagents on extractability of protein from yeast, 
3:41619 
SITE SELECTION/DOCUMENTATION 
Survey of historical and current site selection techniques for the 
placement of small wind energy conversion systems, 3:39979 
(BNWL-WIND-9) 
SITE SELECTION/METEOROLOGY 
Measurement program to characterize the wind at a potential 
WECS site, 3:39980 (PNL-2516) 
SITES (REACTOR) 
See REACTOR SITES 
SKELETON 
See also VERTEBRAE 
SKELETON/RADIATION MONITORING 
Detection of radium in buried remains, 3:41190 (ANL-77-65(Pt.2)) 
SKELETON/RADIOISOTOPE SCANNING 
Bone imaging after total replacement arthroplasty of the hip joint. 
A follow-up with different radiopharmaceuticals, 3:41613 
SKIN 
See also HAIR 
SKIN/RADIATION DOSES 
Preliminary studies with chronic krypton-85 exposure chambers 
(Shielding effects of lucite exposure chambers for rats), 3:41660 
(PNL-2500(Pt.1)) 
SKYLAB/BACKGROUND RADIATION 
Spacecraft-produced neutron fluxes on Skylab, 3:41795 
SKYLAB/NEUTRON FLUX 
Spacecraft-produced neutron fluxes on Skylab, 3:41795 
SLAGS/USES 
—— of waste materials and their potential for use in concrete, 
40915 
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SLAGS/VISCOSITY 
Gas generator research and development: BI-GAS process. 
Quarterly report, July-September 1977. BCR report L-852, 
3:38741 (FE-1207-37) 
Gas generator research and development BI-GAS process. 79th 
monthly progress report, March 1978, 3:38742 (FE-1207-44) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRY PIPELINES/COMPARATIVE EVALUATIONS 
Slurry pipelines: innovation in energy transportation, 3:38999 
SLURRY PIPELINES/ECONOMICS 
Remarks on transportation, 3:38976 (CONF-770136-) 
Slurry pipelines: innovation in energy transportation, 3:38999 
SLURRY PIPELINES/FORECASTING 
Overview of current development in Wyoming's Powder River 
Basin, 3:38852 (CONF-7706107-) 
SLURRY PIPELINES/LEGAL ASPECTS 
Remarks on transportation, 3:38976 (CONF-770136-) 
SLURRY PIPELINES/LEGISLATION 
Technology assessment of coal slurry pipelines, 3:38985 (OTA-E- 
60 


) 
SLURRY PIPELINES/TECHNOLOGY ASSESSMENT 
Technology assessment of coal slurry pipelines, 3:38985 (OTA-E- 
60 


SLURRY PIPELINES/WATER REQUIREMENTS 
Technology assessment of coal slurry pipelines, 3:38985 (OTA-E- 
60 


) 
SMOG/ENVIRONMENTAL TRANSPORT 
International conference on oxidant problems: analysis of the 
evidence/viewpoints presented. II. Evidence/viewpoints on key 
issues, 3:41459 
SMOKES/ENVIRONMENTAL TRANSPORT 
Computer simulation of the visual effects of smoke plumes, 
3:41438 (LA-UR-78-689) 
SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/VALVES 
Cavitation experiments at butterfly valves in water and in sodium 
at 850K, 3:40212 (IWGFR-9) 
SNR-300 REACTOR 
See SNR-1 REACTOR 
SOCIAL IMPACT/ENERGY MODELS 
Summary description of SEAM: the social and economic 
assessment model, 3:40514 (ANL/IAPE/TM-78-9) 
SODIUM/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
SODIUM/CAVITATION 
Actual status of sodium cavitation studies in Japan, 3:40213 
(IWGFR-9) 
Analogy of water as compared to sodium in cavitation, 3:40209 
(IWGFR-9) 
Cavitation experiments at butterfly valves in water and in sodium 
at 850K, 3:40212 (IWGFR-9) 
Onset of cavitation in pressure dropping devices in water and 
sodium, 3:40211 (IWGFR-9) 
SODIUM/CORROSIVE EFFECTS 
Breeder reactor materials development program quarterly 
progress report for period ending September 30, 1977, 3:41036 
(ORNL-5366) 
Effect of carbides on the decarburization behavior of 2.25 Cr-1 
Mo steel in high temperature sodium, 3:41110 
Sodium/cavity gas effect on fatigue crack growth in 304SS under 
FFTF primary cold leg piping conditions, 3:40446 (WARD- 
CG-3045-2) 
SODIUM/HEALTH HAZARDS 
Translocation of mixed LMFBR fuel-sodium aerosols from the 
lung following inhalation by rodents, 3:41699 (PNL-2500(Pt.1)) 
SODIUM/THERMODYNAMIC PROPERTIES 
Experimental studies in solid state and low temperature physics. 
Progress report (Univ. of Minnesota School of Physics and 
Astronomy), 3:41928 (AD-A-046529) 
SODIUM/TOXICITY 
Toxicology of sodium (Following inhalation by rats), 3:41726 
(PNL-2500(Pt.1)) 
SODIUM 22/COMPARATIVE EVALUATIONS 
Choice of monitoring isotope in double label radioimmunoassays 
with nonimmunological separation techniques, 3:41608 
SODIUM 23/E2-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
SODIUM 23/ENERGY LEVELS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
SODIUM 23/M1-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
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SODIUM CHLORIDES/CREEP 
Evaluation of an inelastic law for salt creep, 3:39347 
SODIUM CHLORIDES/ELECTROLYSIS 
Ocean thermal energy conversion: test facilities study. Volume 2. 
Test facility requirements, energy utilization, and integrated test 
program. Final report, 3:39694 (TID-27815/2) 
SODIUM CHLORIDES/MECHANICAL PROPERTIES 
Review/workshop meeting on the rock mechanics aspects of 
radioactive waste disposal in geological formations, December 
16-17, 1976. Preprints, 3:39341 (Y/OWI/TM-49) 
SODIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Review/workshop meeting on the rock mechanics aspects of 
radioactive waste disposal in geological formations, December 
16-17, 1976. Preprints, 3:39341 (Y/OWI/TM-49) 
SODIUM HYDROXIDES/MELTING 
Experiments on the role of natural convection in the melting of 
solids, 3:41313 
SODIUM HYDROXIDES/NATURAL CONVECTION 
Experiments on the role of natural convection in the melting of 
solids, 3:41313 
SODIUM NITRATES/MELTING 
Experiments on the role of natural convection in the melting of 
solids, 3:41313 
SODIUM NITRATES/NATURAL CONVECTION 
Experiments on the role of natural convection in the melting of 
solids, 3:41313 
SODIUM OXIDES/FORMATION FREE ENTHALPY 
Enthalpies of formation of low albite (NaAISisOs), gibbsite 
(Al(OH)s), and NaAlO:; revised values for AH/sub f 298/° and 
AG/sub f 298/° of some aluminosilicate minerals, 3:39949 
SOILS 
Heating a single-family house with a heat pump with solar heat 
stored in the earth of a garden, 3:40831 
Operating results of a soil-to-water heat pump, 3:40832 
SOILS/CHEMICAL ANALYSIS 
— content in mountain brown soils of khanlar region, 
:41781 


SOILS/CHEMICAL COMPOSITION 
eae? controls on mercury in soils of geothermal areas, 
SOILS/CONTAMINATION 
Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV-0539-13) 
Method for collecting spores from a mold (Patent), 3:41504 
oe for assessing dose commitment to individuals and to 
the population from ingestion of terrestrial foods contaminated 
by emissions from a nuclear fuel reprocessing plant at the 
Savannah River Plant, 3:41672 (U 1D-17743) 
en ee HEATING ‘ 
eothe and roject report for April 1, 1977-September 
30, 1977, 3:39912 (TREE-1256) 
SOILS/MOISTURE 
Evaluation of soil moisture measurement using gamma ray 
spectroscopy, 3:41496 (GJBX-49(78)) 
Moisture and solute transport in porous media, 3:41755 
SOILS/RADIOACTIVITY 
Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV-0539-13) 
SOILS/RADIONUCLIDE MIGRATION 
Application of the box model theory to the geophysical transport 
of PuO»: geochemistry of Pu(NOs)., 3:41500 
Chemical characterization of local and stratospheric plutonium in 
Ohio soils, 3:41503 
Selection of a site for the ground disposal of radioactive wastes. 
IV. Migration of multiple nuclides under the ground, 3:39350 
(ORNL-tr-4624) 
Uranium in the soils and certain agricultural plants of the 
Lenin region, 3:41501 (ORNL-tr-4541 
SOILS/SENSIBLE HEAT STORAGE 
Central solar energy utilization system, 3:39851 
SOLAR ABSORBERS/ANTIREFLECTION COATINGS 
we the manufacture of a solar absorber layer (Patent), 
SOLAR ABSORBERS/COATINGS 
Alcoa 655 selective surface for aluminum, 3:39836 
SOLAR ABSORBERS/DESIGN 
Vacuum flow panels for solar collector absorber plates, and for 
—— heating and cooling wall panels: economic benefits, 
SOLAR ABSORBERS/SPECTRALLY SELECTIVE SURFACES 
Selective solar absorbers, 3:39829 
Selective coatings for aluminium and steel absorbers, 3:39830 
Solaronyx. Selective coating for solar energy absorbers, 3:39831 
SOLAR ACTIVITY 


See also SOLAR FLARES 
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Overview of solar-terrestrial physics phenomena for the 
retrospective world interval of 20 March-5 May 1976. Interim 
report, 3:41788 (AD-A-045405) 

SOLAR ACTIVITY/FLUCTUATIONS 
Sun as a maker of weather and climate, 3:41432 
SOLAR AIR CONDITIONERS/ABSORPTION 

REFRIGERATION CYCLE 

Solar cooling for air-conditioning, 3:39726 

Survey of absorption cooling technology in solar applications, 
3:39703 (BNL-50704) 

SOLAR AIR CONDITIONERS/DESIGN 

Design and development of a solar powered air-conditioning 
system. Technical Memorandum No. 46, 3:39709 (NP-23067) 

Solar total energy system: large scale experiment. Phase II. 
Conceptual design. Final technical progress report 77-266 
(Knitwear factory in Shenandoah, Georgia), 3:39688 (SE-3986- 
1 


) 
SOLAR AIR CONDITIONERS/EVAPORATIVE COOLING 
Solar air conditioning, 3:39725 
SOLAR AIR CONDITIONERS/RESEARCH PROGRAMS 
Solar energy program, 3:39438 (LBL-5982) 
SOLAR AIR CONDITIONERS/SPECIFICATIONS 
Design and development of a solar powered air-conditioning 
system. Technical Memorandum No. 46, 3:39709 (NP-23067) 
SOLAR AIR CONDITIONERS/TECHNOLOGY ASSESSMENT 
Survey of absorption cooling technology in solar applications, 
3:39703 (BNL-50704) 
SOLAR AIR CONDITIONERS/TECHNOLOGY UTILIZATION 
Minimum Energy Dwelling (MED) workbook: an investigation of 
techniques and materials for energy conscious design, 3:40616 
(SAN-1198-1) 
SOLAR AIR CONDITIONERS/TESTING 
Solar energy research at LASL. Progress report, July 1, 1976- 
September 30, 1977, 3:39706 (LA-7115-PR) 
SOLAR AIR CONDITIONING/DEMONSTRATION 
PROGRAMS 
Clouded progress: an evaluation of the HUD Residential Solar 
Energy Program, 3:39737 
SOLAR AIR CONDITIONING/LATENT HEAT STORAGE 
Thermal energy storage for heating and air conditioning, 3:39849 
SOLAR AIR CONDITIONING/RECOMMENDATIONS 
ae to encourage solar energy use for individual buildings, 
SOLAR AIR HEATERS/DESIGN 
a of a new air-liquid combination collector for 12 
month operation, 3:39754 
SOLAR AIR HEATERS/PERFORMANCE 
Solar air heaters used as auxiliary heat source for a single family 
home, 3:39814 
SOLAR AIR HEATERS/SOLAR ABSORBERS 
Do-it-yourself, retrofit, solar heating system, 3:39844 
SOLAR ATMOSPHERE/HYDROMAGNETIC WAVES 
Solar magneto-atmospheric waves and penumbral waves. Final 
report Sep 74-30 Sep 76, 3:41790 (AD-A-046276) 
Solar magneto-atmospheric waves. Interim report, 3:41791 (AD- 
A-046291) 
SOLAR BATTERY CHARGERS/SOLAR CELL ARRAYS 
DOD/ERDA terrestrial photovoltaic systems demonstration 
program, 3:39529 
LAR CELL ARRAYS 
Albedo contribution to satellite solar array performance, 3:39506 
India experiments with solar rays, 3:39485 
SOLAR CELL ARRAYS/CONNECTORS 
Advanced interconnect for use with ultrasonic seam welding on 
solar cells, 3:39639 
Improved mesh interconnector technology for the METEOSAT 
solar array, 3:39638 
Novel solar cell interconnection design, 3:39640 
SOLAR CELL ARRAYS/COST 
Automated Array Assembly Task, Phase I. Final ao Texas 
Instrument report No. 03-77-44, 3:39465 (DOE/JPL/954405-7) 
—- : simulation of the solar array manufacturing industry, 
SOLAR CELL ARRAYS/DEMONSTRATION PROGRAMS 
Conceptual design and analysis of a photovoltaic powered 
experimental residence, 3:39528 
DOD/ERDA terrestrial photovoltaic systems demonstration 
program, 3:39529 
SOLAR CELL ARRAYS/DESIGN 
185 W/kg solar array for Naval Sea Control Systems, 3:39645 
Array automated assembly: Phase 2. Quarterly report, 3:39475 
(DOE/JPL/954853-1) 
Concentrator solar arrays for space power, 3:39651 
Conceptual design and analysis of a photovoltaic powered 
experimental residence, 3:39528 
Development of a multi-kW roll-out solar generator, 3:39646 
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Development status of the ultralightweight solar array ULP, 
3:39648 

Interface design considerations for terrestrial solar cell modules, 
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SOLAR HEATING SYSTEMS/MARKET 
Market chances of solar plants up to 1985. Two million 
households will use solar energy - the number at the end of 1977 
gone up thirty times, 3:39712 
SOLAR HEATING SYSTEMS/MATHEMATICAL MODELS 
HUD residential solar economic performance model: program 
DECK. Model-simulation, 3:39711 (PB-27359592) 
Models for the analysis of the thermal behaviour of solar energy 
systems, 3:39721 
SOLAR HEATING SYSTEMS/OPERATION 
Report on ormance of the Acorn solar heated house for the 
winter of 1975-1976, 3:39768 
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SOLAR HEATING SYSTEMS/OPTIMIZATION 
Energy conserving construction and utilization of a residential 
home, 3:39728 
SOLAR HEATING SYSTEMS/PERFORMANCE 
Assessment of solar heated buildings and collectors, 3:39770 
Energy and economic performance of wind and solar heated 
houses, 3:39746 
Minimum —— building's first winter, 3:39751 
Performance of the Zero Energy House in Denmark, 3:39717 
Report on performance of the Acorn solar heated house for the 
winter of 1975-1976, 3:39768 
Solar air heaters used as auxiliary heat source for a single family 
home, 3:39814 
Solar house of the Eindhoven University of Technology, 3:39710 
(NP-23100) 
SOLAR HEATING SYSTEMS/PERFORMANCE TESTING 
Junkers Tritherm-House, 3:39718 
Philips experimental house: results and experiences, 3:39716 
Report on two 100% solar-heated houses in Waltham, 
Massachusetts, 3:39771 
SOLAR HEATING SYSTEMS/PLANNING 
Optimal complete system with new type storage unit for solar 
water heating, 3:39723 
— aw systems and industrialized building fabrication, 
SOLAR HEATING SYSTEMS/RETROFITTING 
Do-it-yourself, retrofit, solar heating system, 3:39844 
Retrofitting homes for solar energy oe 3:39765 
SOLAR HEATING SYSTEMS/SAFETY ENGINEE 
Safety requirements for solar heating systems: considerations from 
a practical point of view, 3:39735 
SOLAR HEATING SYSTEMS/SENSIBLE HEAT STORAGE 
Central solar energy utilization system, 3:39851 
Collectors on a pergola. Solution for an installation at a later date 
in the solar house Wettringen, 3:39715 
Heating fuel oil tank as a solar store, 3:39848 
SOLAR HEATING SYSTEMS/SIMULATION 
Computer simulated performance and cost comparison of active 
vs. passive solar heating systems, 3:39758 
New method for solar system simulation: methodology and 
results, 3:39759 
a energy research at LASL. Progress report, July 1, 1976- 
tember 30, 1977, 3:39706 (LA-7115-PR) 
SOLA HEATING SYSTEMS/SMALL BUSINESSES 
How to become a solar contractor, 3:39742 
SOLAR HEATING SYSTEMS/TESTING 
Solar house Hoehenkirchen. Converting an experimental facility 
into a commercial system, 3:39713 
SOLAR HEATING SYSTEMS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Heating fuel oil tank as a solar store, 3:39848 
SOLAR HEATING SYSTEMS/THERMOSTATS 
— circuit for temperature differences using diodes, 


SOLAR INDUSTRY/COMMERCIALIZATION 
Solar energy’s Sun Day punch, 3:40725 
SOLAR INDUSTRY. LOYMENT 
CETA shines in California sun power, 3:40726 
SOLAR INDUSTRY/SMALL BUSINESSES 
How to become a solar contractor, 3:39742 
SOLAR PONDS/PAYBACK PERIOD 
Industrial process heat from shallow solar ponds, 3:39845 
SOLAR PONDS/SOLAR PROCESS HEA 
Industrial process heat from shallow solar ponds, 3:39845 
SOLAR POWER PLANTS 
See also ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/EVALUATION 
Solar, geothermal, hydrogen, and hydraulic power, 3:40705 
SOLAR PROCESS HEAT 
Final design report for application of solar energy to industrial 
drying of soybeans, 3:39782 (ORO-5122-1) 
Industrial utilization of solar energy: feedwater heating in an 
overcoat factory at Nienburg, 3:39785 
Industrial process heat from shallow solar ponds, 3:39845 
Solar total energy system: large scale experiment. Phase II. 
Conceptual design. Final technical progress report 77-266, 
3:39688 (SE-3986-1) 
SOLAR PROCESS HEAT/ECONOMIC ANALYSIS 
Application of solar energy to the supply of industrial process hot 
water. Energy reduction and economic analysis report. 
Aerotherm report TR-76-220 (Can washing at Campbell Soup 
Company in California), 3:39784 (SAN-1218-2) 
SOLAR PROCESS HEAT/ENVIRONMENTAL IMPACTS 
Environmental Development Plan (EDP). Solar agricultural and 
industrial process heat, 1977, 3:39460 (DOE/EDP-0002) 
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SOLAR PROCESS HEAT/EVALUATION 
Application of solar energy to the supply of industrial process hot 
water. Energy reduction and economic analysis report. 
Aerotherm report TR-76-220 (Can washing at Campbell Soup 
Company in California), 3:39784 (SAN-1218-2) 
SOLAR PROCESS HEAT/RESEARCH PROGRAMS 
Solar and Special Studies (Oak Ridge National Lab.; annual 
summary of activities), 3:40724 (ORNL-5364) 
SOLAR PROCESS HEAT/SOLAR PROCESS HEAT 
Environmental Development Plan (EDP). Solar agricultural and 
industrial process heat, 1977, 3:39460 (DOE/EDP-0002) 
SOLAR PROMINENCES 
Cooperative studies of solar activity and chromospheric structure. 
Final report, 1 October 1975-30 October 1976, 3:41789 (AD-A- 
045590) 
SOLAR RADIATION/DATA 
Sun-path diagrams with examples from the northern to the 
southern German border, 3:39450 
SOLAR RADIATION/MONITORING 
Solar radiation measurements within the framework of WMO, 
3:39445 
SOLAR REFLECTORS/DESIGN 
New design for selective solar heat mirrors: thin film grids, 
3:39837 
SOLAR REFLECTORS/FABRICATION 
New design for selective solar heat mirrors: thin film grids, 
3:39837 
SOLAR REFRIGERATION 
— system for low-grade (solar) heat utilization (Patent), 
:39801 


SOLAR REFRIGERATORS/ABSORPTION REFRIGERATION 
CYCLE 


Solar absorption cooling plant for food storage, 3:39802 
SOLAR REFRIGERATORS/MOLECULAR SIEVES 
Sorption system for low-grade (solar) heat utilization (Patent), 
39801 


SOLAR SIMULATORS 
Simulation of the terrestrial solar radiation by use of a solar- 
simulator for testing of solar collectors indoor, 3:39825 
SOLAR SIMULATORS/CALIBRATION 
New rapid method of solar simulator calibration, 3:39452 
What is simulated AMO. A comparison of CNR and violet cell 
measurements across USA and Europe, 3:39504 
SOLAR SIMULATORS/SPECTRA 
New rapid method of solar simulator calibration, 3:39452 
SOLAR SPACE HEATING 
Solar plant as a preheater. Positive results with Austrian 
experimental house, 3:39738 
SOLAR SPACE HEATING/CONTROL EQUIPMENT 
Control concept of Arbonia. Does the solar circuit flow 
adjustment make sense, 3:39733 
SOLAR SPACE HEATING/DEMONSTRATION PROGRAMS 
Clouded progress: an evaluation of the HUD Residential Solar 
Energy Program, 3:39737 
SOLAR SPACE HEATING/ECONOMICS 
Incremental solar heating for houses, 3:39764 
Making use of the chances offered by the sun. The planner: 
decisions between national economical viability and economical 
non-viability in business. Interviews on solar techniques, 3:39739 
SOLAR SPACE HEATING/ENERGY SOURCE 
DEVELOPMENT 
Constraints and incentives to the widespread use of solar heating 
and cooling systems, 3:40731 
SOLAR SPACE HEATING/EVALUATION 
Constraints and incentives to the widespread use of solar heating 
and cooling systems, 3:40731 
SOLAR SPACE HEATING/MEETINGS 
Heat and tc cool with Sun: but how, 3:39701 (AED-Conf-76-622- 


000) 
SOLAR SPACE HEATING/PLANNING 
Advantages of low temperature heating systems with regard to 
heating comfort, thermodynamics and energy supply, 3:39730 
SOLAR SPACE HEATING/RECOMMENDATIONS 
ee to encourage solar energy use for individual buildings, 
SOLAR SPACE HEATING/RESEARCH PROGRAMS 
Solar energy use in Austria. State of the art, development and 
application - already more than 500 plants in operation, 3:39697 
SOLAR SPACE HEATING/REVIEWS 
Solar energy: the power available and the practical limitations, 
3:40722 (CONF-770155-) 
SOLAR SPACE HEATING/SECURITY 
Solarheating and measures of security, 3:39734 
SOLAR SPACE HEATING/TECHNOLOGY UTILIZATION 
Minimum Energy Dwelling (MED) workbook: an investigation of 
techniques and materials for energy conscious design, 3:40616 
(SAN-1198-1) 


SOLAR WATER HEATERS/RETROFITTING 


SOLAR STILLS 
Sea water desalination with solar energy, 3:39803 
SOLAR STILLS/DESIGN 
MUSES: a multipurpose utilization of solar energy system, 
3:39805 
SOLAR STILLS/HEAT TRANSFER 
Processes of heat and mass transfer in plane solar evaporators, 
3:39804 
SOLAR STILLS/MASS TRANSFER 
Processes of heat and mass transfer in plane solar evaporators, 
3:39804 
SOLAR THERMAL POWER PLANTS/ECONOMIC ANALYSIS 
Simple model for solar energy economics in the U.K., 3:39545 
SOLAR THERMAL POWER PLANTS/FEASIBILITY 
STUDIES 
Analysis of a solar thermal, wind assisted, turboelectric 
community power system with excess heat recovery aspects, 
3:39681 
SOLAR THERMAL POWER PLANTS/LIFE-CYCLE COST 
Institutional applications of solar total energy systems. Third 
quarterly report, 3:39686 (ALO-3786-2) 
SOLAR THERMAL POWER PLANTS/MATHEMATICAL 
MODELS 
Simple model for solar energy economics in the U.K., 3:39545 
SOLAR THERMAL POWER PLANTS/PILOT PLANTS 
Small solar power plant with a freon turbine (10-kW Rankine 
cycle), 3:39680 
SOLAR THERMAL POWER PLANTS/PLANNING 
Solar total-energy large-scale experiment at Shenandoah, Georgia, 
3:39687 (SAND-77-2075C) 
SOLAR THERMAL POWER PLANTS/RESEARCH 
PROGRAMS 
Development of solar thermal power plants, 3:39679 
Solar thermal power plants in the USA, 3:39678 
SOLAR THERMAL POWER PLANTS/WASTE HEAT 
Solar thermal power plants, 3:39689 
SOLAR WATER HEATERS 
Design of a low-energy house in Denmark heated by a 
combination of solar and wind energy, 3:40837 
Indoor swimming pool with bivalent heating in Kassel. Project 
investigation in cooperation with the Gesamthochschule Kassel 
and Section 35 Kassel of the DGS, 3:39791 
Solar house Weiz. Saving electricity by going over from the ‘all- 
electric’ house to solar technology - solar water heating and 
heat recovery for 33 apartments, 3:39788 
SOLAR WATER HEATERS/CONSTRUCTION 
Two-week training program for building solar thermosiphon 
domestic water-heating systems, 3:39786 (UCID-17595) 
SOLAR WATER HEATERS/CONTRACTS 
Climate maintenance contracting: bridging the confidence gap in 
the solar market, 3:39749 
SOLAR WATER HEATERS/CORROSION 
Materials problems encountered when using aluminum liquid type 
absorbers for domestic hot water heating (life with Murphy’s 
Law), 3:39797 
SOLAR WATER HEATERS/DESIGN 
Discussion of solar domestic water heating, 3:39799 
First camping site with solar system. In the High Black Forest, 63 
m? of collector suface save 12,000 | heating oil per year, 3:39790 
Solar systems with water-to-air heat pump auxiliary units, 3:39776 
SOLAR WATER HEATERS/EFFICIENCY 
Swimming pool heating with open circuit collector panels, 
3:39795 
SOLAR WATER HEATERS/FEEDWATER HEATERS 
Industrial utilization of solar energy: feedwater heating in an 
overcoat factory at Nienburg, 3:39785 
SOLAR WATER HEATERS/ITALY 
Solar water heating system of Joannes S.p.A.: extension of 
practical Italian experience to German conditions, 3:39793 
SOLAR WATER HEATERS/MANUALS 
Two-week training program for building solar thermosiphon 
domestic water-heating systems, 3:39786 (UCID-17595) 
SOLAR WATER HEATERS/MATERIALS 
Materials problems encountered when using aluminum liquid type 
absorbers for domestic hot water heating (life with Murphy’s 
Law), 3:39797 
SOLAR WATER HEATERS/OPTIMIZATION 
Simulation calculations and optimization of solar hot water 
systems, 3:39792 
SOLAR WATER HEATERS/PERFORMANCE 
Solar snow melting and water heating at an altitude of 3020 
meters, 3:39794 
SOLAR WATER HEATERS/RETROFITTING 
Design and operation of east west solar collector arrays. 1. 
Reflector augmentation and results, 3:39800 
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SOLAR WATER HEATERS/REVIEWS 
Solar water heating system of Joannes S.p.A.: extension of 
practical Italian experience to German conditions, 3:39793 
SOLAR WATER HEATING 
Solar plant as a preheater. Positive results with Austrian 
experimental house, 3:39738 
SOLAR WATER HEATING/COST 
Is solar heating cost effective in England, 3:39750 
SOLAR WATER HEATING/DEMONSTRATION PROGRAMS 
Clouded progress: an evaluation of the HUD Residential Solar 
Energy Program, 3:39737 
Department of Defense residential solar heating demonstration 
program, 3:39752 
SOLAR WATER HEATING/ECONOMICS 
Cost effective retrofitted solar heated indoor swimming pool, 
3:39798 
Discussion of solar domestic water heating, 3:39799 
Incremental solar heating for houses, 3:39764 
SOLAR WATER HEATING/RESEARCH PROGRAMS 
Solar energy use in Austria. State of the art, development and 
application - already more than 500 plants in operation, 3:39697 
SOLAR WATER HEATING/SOLAR COLLECTORS 
Solar energy use in Austria. State of the art, development and 
application - already more than 500 plants in operation, 3:39697 
SOLAR WATER HEATING/TECHNOLOGY UTILIZATION 
Minimum Energy Dwelling (MED) workbook: an investigation of 
techniques and materials for energy conscious design, 3:40616 
(SAN-1198-1) 
SOLAR-ASSISTED HEAT PUMPS 
Solar assisted heat pump system utilizing air and water collectors, 
3:39745 
SOLAR-ASSISTED HEAT PUMPS/CONSTRUCTION 
Solar energy collection utilizing a heat pump, 3:39756 
SOLAR-ASSISTED HEAT PUMPS/EVALUATION 
Phoenix House: solar-assisted heat pump system evaluation. Final 
report, March 1978, 3:39705 (EPRI-ER-712) 
SOLAR. ASSISTED HEAT PUMPS/HEAT RECOVERY 
Solar energy storage problem solved by total energy system, 


SOLAR-ASSISTED HEAT PUMPS/MATHEMATICAL 
MODELS 


Absorption cycle solar heat pump, 3:39747 
SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 
Absorption cycle solar heat pump, 3:39747 
Heat pump assisted solar space and water heating at Hotel 
Hudemuehle, Hodenhagen, 3:39724 
SOLAR-ASSISTED HEAT PUMPS/SYSTEMS ANALYSIS 
Using the heat pump for solar energy utilization, 3:39702 (AED- 
Conf-77-263-005) 
SOLFATARAS/INFRARED SURVEYS 
Field measurements of irradiation: first use in Italian geology, 
3:39887 (NP-22879) 
SOLID FUELS 
See also DISPERSION NUCLEAR FUELS 
SOLID FUELS/IGNITION 
— fuel (Patent; cellulose and petroleum fractions), 


SOLID STATE LASERS/DESIGN 
Tunable laser system (Patent), 3:41299 
SOLID STATE LASERS/MODULATION 
Direct measurement of gain recovery in a saturated Nd-glass 
amplifier, 3:41293 
SOLID STATE LASERS/RESEARCH PROGRAMS 
Monolithic laser. Final technical report, 1 May 1973-31 January 
1977, 3:41284 (AD-A-045672) 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MINERAL WASTES 
REFUSE DERIVED FUELS 
SCRAP METALS 
SOLID WASTES/ANAEROBIC DIGESTION 
Packed bed digestion of solid wastes, 3:39405 
SOLID WASTES/COMBUSTION 
Systems’ description of UOP solid waste resource recovery 
facilities, 3:40922 (NP-23149) 
Waste burning plant at Coventry, 3:40916 
SOLID WASTES/ECONOMIC ANALYSIS 
——— analysis of the composition of household solid wastes, 
SOLID WASTES/ENERGY SUBSTITUTION EQUIVALENT 
Evaluation of energy substitution equivalent, 3:39392 
SOLID WASTES/ENVIRONMENTAL E 
Development of potential uses for the residue from fluidized bed 
combustion processes, 3:38807 (FE-2549-12) 
SOLID WASTES/LEACHING 
Development of potential uses for the residue from fluidized bed 
combustion processes, 3:38807 (FE-2549-12) 
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Studies for design of a solid waste management program, 3:38805 
(CONF-780305-13) 

SOLID WASTES/MATERIALS RECOVERY 

Cost of recycling waste material from family housing. Final 
report, 3:40920 (AD-A-045421) 

Energy recovery from Monroe County’s solid waste: the 
complexities of being an innovator among local government, 
3:40617 (SRC-TR-77-595-2) 

SOLID WASTES/PELLETIZING 
Solid waste as refuse-derived fuel, 3:39414 
SOLID WASTES/RECYCLING 

Economic analysis of the composition of household solid wastes, 
3:40527 

On the possibilities of using the ash of Kansk--Achinsk coal in the 
production of calcium carbide and cyanamide, 3:40911 

Recovery of potentially re-usable materials from domestic refuse 
by physical sorting, 3:40931 

Systems’ description of UOP solid waste resource recovery 
facilities, 3:40922 (NP-23149) 

SOLID WASTES/REFUSE DERIVED FUELS 

Energy recovery from Monroe County's solid waste: the 
complexities of being an innovator among local government, 
3:40617 (SRC-TR-77-595-2) 

SOLID WASTES/WASTE DISPOSAL 

Studies for design of a solid waste management program, 3:38805 
(CONF-780305-13) 

SOLID WASTES/WASTE PROCESSING 

Recycling of precious metals, 3:40907 

Three key factors in refuse size reduction, 3:40935 

Waste and pollution control techniques within the framework of 
environmental protection as seen on the ‘Hannover Fair 1977’ 
and the Basle fair ‘pro aqua - pro vita 1977’, 3:41525 

SOLID WASTES/WASTE PRODUCT UTILIZATION 

Development of potential uses for the residue from fluidized bed 

combustion processes, 3:38807 (FE-2549-12) 
SOLIDS/ION CHANNELING 

Effective-charge theory and the electronic stopping power of 

solids, 3:41918 
SOLIDS/REMOVAL 

Performance of steam scrubbers at San Diego Gas and Electric 
Company's Geothermal Test Facility, Niland, California, 
3:39913 (CONF-770440-) 

SOLIDS/STOPPING POWER 

Effective-charge theory and the electronic stopping power of 

solids, 3:41918 
SOLIDS/VIBRATIONAL STATES 

Coherence and relaxation in energy transfer processes in 

condensed phases, 3:41924 (LBL-7339) 
SOLUTIONS 

(For mathematical solutions see ANALYTICAL SOLUTION or 

NUMERICAL SOLUTION.) 
See also PROCESS SOLUTIONS 
SOLUTIONS/THERMODYNAMIC PROPERTIES 
Chemical potential for dilute hard-sphere mixtures, 3:41211 
SOLVENT-REFINED COAL/ACTIVATION ANALYSIS 

Study of trace element distribution in the Solvent Refined Coal 

(SRC) process using neutron activation analysis, 3:41186 
SOLVENT-REFINED COAL/CHEMICAL PROPERTIES 

Chemical characterization, handling, and refining of solvent 

refined coal to liquid fuels. Final report, 3:38770 (FE-2003-27) 
SOLVENT-REFINED COAL/COMBUSTION 

Method and apparatus for operating an internal combustion engine 

with solid fuel (Patent), 3:40944 
SOLVENT-REFINED COAL/FILTRATION 

Chemical process research and development program, 3:38778 
(LBL-5982) 

SOLVENT-REFINED COAL/HYDROGENATION 

Catalytic conversion of solvent refined coal to liquid products, 
3:38779 (LBL-6807) 

SOLVENT-REFINED COAL/MATERIALS HANDLING 

Chemical characterization, handling, and refining of solvent 
refined coal to liquid fuels. Final report, 3:38770 (FE-2003-27) 

SOLVENT-REFINED COAL/NUCLEAR MAGNETIC 

RESONANCE 

Catalytic conversion of solvent refined coal to liquid products, 
3:38779 (LBL-6807) 

SOLVENT-REFINED COAL/PHYSICAL PROPERTIES 

Chemical characterization, handling, and refining of solvent 
refined coal to liquid fuels. Final report, 3:38770 (FE-2003-27) 

SOLVENT-REFINED COAL/REFINING 

Chemical characterization, handling, and refining of solvent 

refined coal to liquid fuels. Final report, 3:38770 (FE-2003-27) 
SOLVENT-REFINED COAL/SOLVENT EXTRACTION 

Catalytic conversion of solvent refined coal to liquid products, 

3:38779 (LBL-6807) 
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SOLVENT-REFINED COAL/STORAGE 
Chemical characterization, handling, and refining of solvent 
refined coal to liquid fuels. Final report, 3:38770 (FE-2003-27) 
SOLVENT-REFINED COAL/STRUCTURAL CHEMICAL 
ANALYSIS 
Catalytic conversion of solvent refined coal to liquid products, 
3:38779 (LBL-6807) 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SONIC LOGGING/EQUIPMENT 
Sensor application survey. Technical report, task 1, 3:39896 (TID- 
27941) 
SONIC LOGGING/SEISMIC DETECTORS 
Development of high-temperature acoustic instrumentation for 
characterization of hydraulic fractures in dry hot rock, 3:39935 
SOOT/AIR POLLUTION 
Identification of surface nitrogen complexes on graphite particle 
surfaces, 3:41445 (LBL-6819) 
SOOT/SORPTIVE PROPERTIES 
Identification of surface nitrogen complexes on graphite particle 
surfaces, 3:41445 (LBL-6819) 
SORGHUM/CULTIVATION TECHNIQUES 
Fuels from sugar crops. Third quarterly report, 3:39665 (TID- 
28191) 
SORGHUM/YIELDS 
Fuels from sugar crops. Third quarterly report, 3:39665 (TID- 
28191) 
SOUTH AFRICA 
See also SOUTH WEST AFRICA 
SOUTH AFRICA/COAL DEPOSITS 
Amcoal’s new power colliery, 3:38860 
SOUTH AFRICA/COAL MINING 
First strip mine coal from Kilbarchan this month, 3:38861 
SOUTH AFRICA/COAL RESERVES 
Amcoal’s new power colliery, 3:38860 
SOUTH AFRICA/NUCLEAR INDUSTRY 
Atomic research expanding, 3:40576 
SOUTH CAROLINA/GEOCHEMICAL SURVEYS 
Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Orientation study data release VI: 
Leesville, South Carolina, area. National Uranium Resource 
Evaluation Program, 3:39234 (DPST-78-141-1) 
SOUTH DAKOTA/RESOURCE POTENTIAL 
Uranium in the Precambrian conglomerates of the Black Hills, 
South Dakota, 3:39241 (GJBX-12(78)) 
SOUTH DAKOTA/URANIUM DEPOSITS 
Uranium in the Precambrian conglomerates of the Black Hills, 
South Dakota, 3:39241 (GJBX-12(78)) 
SOUTH DAKOTA/WATER RESOURCES 
Hydrologic characteristics of the Madison Limestone, the 
Minnelusa Formation, and equivalent rocks as determined by 
well-logging formation evaluation, Wyoming, Montana, South 
Dakota, and North Dakota, 3:41541 
SOUTH WEST AFRICA/URANIUM DEPOSITS 
Calcretes and their uranium potential in the southwestern United 
States, 3:39209 (GJBX-12(78)) 
Palaeomagnetism and uranium exploration, 3:39253 
SOVIET UNION 
See USSR 
SOYBEANS/SOLAR DRYING 
Final design report for application of solar energy to industrial 
drying of soybeans, 3:39782 (ORO-5122-1) 
SPACE/SIMULATION 
9th conference on space simulation (Conference), 3:40941 (NASA- 
CP-2007) 
SPACE HEATERS/EFFICIENCY 
Full efficiency zone heating systems, 3:41338 (BNL-23035) 
SPACE HEATERS/OPERATION 
Full efficiency zone heating systems, 3:41338 (BNL-23035) 
SPACE HEATING 
See also ANNUAL CYCLE ENERGY SYSTEM 
GEOTHERMAL SPACE HEATING 
SPACE HEATING/ENERGY CONSERVATION 
Two-thirds reduction in the space-heat requirement of a Twin 
Rivers townhouse, 3:40620 
SPACE HEATING/FUEL CONSUMPTION 
Modeling residential demand for natural gas as a function of the 
coldness of the month, 3:40644 
SPACE HEATING/HEAT STORAGE 
Electric Utility Rate Design Study: measuring the potential cost 
advantages of peak-load pricing. Topic 6 (Phase B), 3:40686 
(NP-22553) 
SPACE HEATING/POWER DEMAND 
Electric Utility Rate Design Study: measuring the potential cost 
advantages of peak-load pricing. Topic 6 (Phase B), 3:40686 
(NP-22553) 


SPECTROSCOPY/ERRORS 


SPACE HEATING/RADIATORS 
Use of conventional type radiators in low-temperature heating 
systems, 3:40808 
SPACE HEATING/TEMPERATURE CONTROL 
Energy saving through the correct regulation of heating, 
ventilation and air-conditioning units. Pt. 2, 3:40814 
SPACE POWER REACTORS/DESIGN 
Heat pipe nuclear reactors for space applications, 3:40240 (LA- 
UR-78-643) 
SPACE VEHICLES/MEETINGS 
9th conference on space simulation (Conference), 3:40941 (NASA- 
CP-2007) 
SPACECRAFT POWER SUPPLIES/ENVIRONMENTAL 
IMPACTS 
Environmental Development Plan (EDP): space applications, 
3:39375 (DOE/EDP-0026) 
SPACECRAFT POWER SUPPLIES/GALLIUM ARSENIDE 
SOLAR CELLS 
Potential of GaAs solar cells for Air Force Space Power Systems, 
3:39509 
SPACECRAFT POWER SUPPLIES/SILICON SOLAR CELLS 
Qualification of European high efficiency solar cells for future 
ESA satellites, 3:39617 
SPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
Albedo contribution to satellite solar array performance, 3:39506 
ATS-5 solar cell experiment after 6-1/2 years in synchronous 
orbit, 3:39612 
ATS-6 solar cell flight experiment through 2 years in orbit, 
3:39613 
Comparison of foldout and rollout solar generators in the multi- 
kW-range, 3:39647 
Concentrator solar arrays for space power, 3:39651 
Development of a multi-kW roll-out solar generator, 3:39646 
Development status of the ultralightweight solar array ULP, 
3:39648 
ESRO IV orbital performance assessment of the solar array, 
3:39649 
Flight performance of the CTS body mounted and deployable 
solar arrays, 3:39650 
Improved mesh interconnector technology for the METEOSAT 
solar array, 3:39638 
NTS-1 solar cell experiment after two years in orbit, 3:39614 
Protons isotropic irradiation of solar cells, 3:39615 
Results of accelerated thermal cycle tests of solar cells modules, 
3:39641 
Solar generator (Patent), 3:39487 
SPARK DRILLS/PERFORMANCE 
Mechanism of chip formation in spark drilling of unconfined 
rocks, 3:41357 
SPARK IGNITION ENGINES/FUEL ECONOMY 
Heavy duty fuel economy program. Phase II. Evaluation of 
emission control technology approaches. Final report on phase 
2, 3:40948 (PB-273427) 
SPARK IGNITION ENGINES/FUEL SYSTEMS 
System for controlling vaporized hydrocarbon of fuel for a 
gasoline engine (Patent), 3:41022 
SPARK IGNITION ENGINES/POLLUTION CONTROL 
EQUIPMENT 
System for controlling vaporized hydrocarbon of fuel for a 
gasoline engine (Patent), 3:41022 
SPARK MASS SPECTROMETERS/REMOTE CONTROL 
High radiation level spark source mass spectrometry: instrumental 
and laboratory feasibility study, 3:39318 (ORNL/TM-6203) 
SPECIFIC HEAT/MEASURING METHODS 
Materials chemistry, 3:41086 (LBL-6016) 
SPECIFICITY/MESSENGER-RNA 
Translational specificity of Bacillus stearothermophilus ribosomes, 
3:41625 
SPECTRALLY SELECTIVE SURFACES/ELECTROPLATING 
Selective coatings for aluminium and steel absorbers, 3:39830 
Solaronyx. Selective coating for solar energy absorbers, 3:39831 
SPECTRALLY SELECTIVE SURFACES/OPTICAL 
PROPERTIES 
Optical properties and composition of electroplated black chrome, 
3:39809 
SPECTRALLY SELECTIVE SURFACES/REVIEWS 
Selective solar absorbers, 3:39829 
SPECTRALLY SELECTIVE SURFACES/TESTING 
Alcoa 655 selective surface for aluminum, 3:39836 
SPECTROSCOPY 
See also ABSORPTION SPECTROSCOPY 
GAMMA SPECTROSCOPY 
SPECTROSCOPY/ERRORS 
Wavenumber calibration of tunable diode lasers using etalons, 
3:41301 





SPENT FUEL CASKS/DESIGN 


SPENT FUEL CASKS/DESIGN 
Conceptual designs of spent-fuel shipping casks for the U.S. 
Breeder Reactor Technology Program, 3:41275 (SAND-78- 
0247C) 
SPENT FUEL CASKS/LAND TRANSPORT 
Safety and economic study of special trains for shipment of spent 
fuel, 3:41269 (BNWL-2263) 
SPENT FUEL CASKS/MECHANICAL VIBRATIONS 
SAVIT: a dymanic model to predict vibratory motion within a 
- ae shipping cask; rail car system, 3:41272 (HEDL-TME- 
4 


SPENT FUEL ELEMENTS/RAIL TRANSPORT 
SAVIT: a dymanic model to predict vibratory motion within a 
- eee shipping cask; rail car system, 3:41272 (HEDL-TME- 
SPENT FUEL ELEMENTS/REPROCESSING 
Pilot plant verification of operating conditions for the Rover 
Secondary Burner, 3:39295 (ICP-1147) 
SPENT FUELS/RAIL TRANSPORT 
Transportation of radioactive materials by rail. Final 
environmental impact statement, 3:39300 
SPENT FUELS/REPROCESSING 
Review of thorium fuel reprocessing experience, 3:39290 (CONF- 
780223-3) 
SPENT SHALES/BIOLOGICAL EFFECTS 
Pacific Northwest Laboratory annual report for 1977 to the DOE 
Assistant Secretary for Environment. Part 1. Biomedical 
sciences, 3:39016 (PNL-2500(Pt.1)) 
SPENT SHALES/CHEMICAL COMPOSITION 
Ash deposits, high-temperature corrosion and heating-surface 
erosion in steam generators fired with oil shales, 3:39196 (AED- 
Conf-77-195-009) 
SPENT SHALES/CORROSIVE EFFECTS 
Ash deposits, high-temperature corrosion and heating-surface 
erosion in steam generators fired with oil shales, 3:39196 (AED- 
Conf-77-195-009) 
SPENT SHALES/HEALTH HAZARDS 
Generation and characterization of oil shale and spent shale 
aerosols for animal inhalation, 3:39198 (PNL-2500(Pt.1)) 
SPENT SHALES/TOXICITY 
Carcinogenic = of raw and spent shale particulates, 3:39200 
(PNL-2500(Pt.1)) 
Fibrogenic potential of raw and spent shale particulates, 3:39199 
(PNL-2500(Pt.1)) 
Response of lungs to intratracheally administered oil shale dusts, 
3:39201 (PNL-2500(Pt.1)) 
SPICULES 
See SOLAR PROMINENCES 
SPINE 
See VERTEBRAE 
SPINELS/PERMEABILITY 
High temperature properties and processes in ceramics: 
thermomigration. Annual report, January 1, 1977-December 31, 
1977, 3:41147 (COO-2923-02) 
SPINELS/THERMAL DIFFUSION 
High temperature properties and processes in ceramics: 
thermomigration. Annual report, January 1, 1977-December 31, 
1977, 3:41147 (COO-2923-02) 
SPOIL BANKS/ACID MINE DRAINAGE 
Pyrite morphology in lignitic coal and associated strata of east 
Texas, 3:38829 
SPOIL BANKS/REVEGETATION 
Effects of wetting agents on water infiltration into water-repellent 
coal mine spoils, 3:38830 
SPONDYLITIS/DIAGNOSIS 
Radiologic aspects of diffuse idiopathic skeletal hyperostosis in the 
spine, 3:41655 
SPONTANEOUS COMBUSTION/COMPARATIVE 
EVALUATIONS 
= velocity detonation, steam explosion, bubble resonance 
xplosion - common properties, 3:41422 
SPO ANEOUS COMBUSTION/MONITORING 
Conditions for the initiation of spontaneous combustion: 
application to prevention and monitoring, 3:38939 
SPORES/SAMPLING 
Method for collecting spores from a mold (Patent), 3:41504 
SPRAYS/PERFORMANCE 
Dust control on auger-type mining machines, using the wet auger 
system. Final yt Ry a —_ (PB-273517) 
SPUTTERING 
Triode rf-sputtering system ie film deposition in the 10~* torr 
range, 3:41796 (BNWL-tr-308) 
SRC PROCESS 
Chemical characterization, handling, and refining of solvent 
refined coal to liquid fuels. Final report, 3:38770 (FE-2003-27) 
Solvent Refined Coal (SRC) process: trace elements. Research 
and development report No. 53; interim report No. 26. Volume 
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III. Pilot plant development work. Part 6. The fate of trace 
elements in the SRC process for the period August 1, 1974-July 
31, 1976, 3:38769 (FE-496-T17) 

SRC PROCESS/CHEMICAL REACTORS 

In-service inspection of the dissolver tank in the Solvent-Refined 
Coal Pilot Plant at Wilsonville, Alabama, 3:38780 (ORNL/TM- 
6277) 

SRC PROCESS/ECONOMICS 

Economic screening evaluation of upgrading coal liquids to 

turbine fuels. Final report, 3:38768 (EPRI-AF-710) 
SRC PROCESS/ENVIRONMENTAL EFFECTS 

Solvent Refined Coal (SRC) process: environmental program. 
Research and development report No. 53, interim report No. 25. 
Volume III. Pilot plant development work. Part 5. 
Environmental program for the period January 1, 1972-June 30, 
1977, 3:38821 (FE-496-T 16) 

SRC PROCESS/PILOT PLANTS 

In-service inspection of the dissolver tank in the Solvent-Refined 
Coal Pilot Plant at Wilsonville, Alabama, 3:38780 (ORNL/TM- 
6277) 

Solvent Refined Coal (SRC) process: environmental program. 
Research and development report No. 53, interim report No. 25. 
Volume III. Pilot plant development work. Part 5. 
Environmental program for the period January 1, 1972-June 30, 
1977, 3:38821 (FE-496-T 16) 

STABLE ISOTOPES/TRADE 
Stable isotope sales; Mound Facility customer and shipment 
summaries, FY 1977, 3:39369 (MLM-2504) 
STACKS/RELIABILITY 
Cooling of gases in chimney stacks, 3:40035 
STAINLESS STEEL-16-8-2/MECHANICAL PROPERTIES 

Breeder reactor materials development program quarterly 
progress report for period ending September 30, 1977, 5: 41036 
(ORNL-5366) 

STAINLESS STEEL-304/CHEMICAL COMPOSITION 

Mechanical property characterization in support of elevated 
temperature reactor design, 3:41058 

STAINLESS STEEL-304/CLEANING 

Radiation cleanup of vacuum systems (radiation-induced 
outgassing). Final report, September 15, 1976-November 14, 
1977, 3:42072 (COO-4093-2) 

STAINLESS STEEL-304/CORROSION 

Sodium/cavity gas effect on fatigue crack growth in 304SS under 
FFTF primary cold leg piping conditions, 3:40446 (WARD- 
CG-3045-2) 

— 3 * ramen that affect the corrosion of sour water strippers, 

STAINLESS STEEL-304/CREEP 

Creep-rupture properties of a weld-overlaid type 304 stainless- 

steel forging, 3:40375 
STAINLESS STEEL-304/GRAIN SIZE 

Mechanical property characterization in support of elevated 

temperature reactor design, 3:41058 
STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 

Interaction of xenon light with the surface of 304 stainless steel, 
3:41115 (RFP-2647) 

Irradiation creep data in support of LMFBR core design, 3:40235 

— swelling in type 304 stainless steel at high fluences, 


STAINLESS STEEL-304/PITTING CORROSION 
Localized corrosion and stress corrosion cracking behavior of 
austenitic stainless steel weldments containing retained ferrite. 
Annual progress report, June 1, 1977-March 31, 1978, 3:41108 
(COO-2462-4) 
STAINLESS STEEL-304L/PHYSICAL RADIATION EFFECTS 
In-reactor deformation of solution annealed type 304L stainless 
steel, 3:40234 
STAINLESS STEEL-308/MECHANICAL PROPERTIES 
Breeder reactor materials development program quarterly 
progress report for period ending September 30, 1977, 3:41036 
(ORNL-5366) 
AINLESS STEEL-316/CHEMICAL COMPOSITION 
Mechanical property characterization in support of elevated 
temperature reactor design, 3:41058 
STAINLESS STEEL-316/CHEMICAL REACTIONS 
Formation of iron carbonyl between a 1/2% Mo steel and high- 
pressure gases containing carbon monoxide, 3:41209 (ORNL- 


5410) 
STAINLESS STEEL-316/GRAIN SIZE 
Mechanical property characterization in support of elevated 
temperature reactor design, 3:41058 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Irradiation creep data in support of LMFBR core design, 3:40235 
STAINLESS STEEL-316, SILE PROPERTIES 
Breeder reactor materials development program 


quarterly 
progress report for period ending September 30, 1977, 5 41036 
(ORNL-5366) 
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STAINLESS STEEL-403/FRACTURE PROPERTIES 
—— damage to and fatigue evaluation of reactor end fittings, 
40183 
STAINLESS STEEL-403/PHYSICAL RADIATION EFFECTS 
Radiation damage to and fatigue evaluation of reactor end fittings, 
3:40183 
STAINLESS STEELS 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-316 
STAINLESS STEEL-403 
STAINLESS STEELS/EMBRITTLEMENT 
Temper brittleness and intergranular segregations in steels of the 
20 CND 10-10 type, 3:41062 (BNWL-tr-296) 
STAINLESS STEELS/IMPACT STRENGTH 
Temper brittleness and intergranular segregations in steels of the 
20 CND 10-10 type, 3:41062 (BNWL-tr-296) 
STAINLESS STEELS/JOINING 
Breeder reactor materials development program quarterly 
progress report for period ending September 30, 1977, 3:41036 
(ORNL-5366 
STAINLESS STEELS/MECHANICAL PROPERTIES 
Breeder reactor materials development program quarterly 
progress report for period ending September 30, 1977, 3:41036 
(ORNL-5366) 
STAINLESS STEELS/MICROSTRUCTURE 
Effect of microsegregation on the eta solvus temperature and 
forged microstructure of JBK-75 (y-strengthened ss: 30 Ni-14 
Cr-2 Ti-1.2 Mo), 3:41057 (SAND-77-8289) 
Studies of microstructure-property relationships in austenitic 
stainless steels. Final report, 3:41056 (ORO-4044-7) 
STAINLESS STEELS/PHYSICAL RADIATION EFFECTS 
Heavy irradiation damage at high temperature in metallic 
materials. Problem of void swelling, 3:41124 
ery creep due to point defect absorption at dislocations, 
41118 
STAINLESS STEELS/SPECIFIC HEAT 
Application of adiabatic calorimetry to metal systems. Progress 
eport, 1976-1977, 3:41088 (ORO-3291-21) 
STAINLESS STEELS/STABILITY 
Studies of microstructure-property relationships in austenitic 
stainless steels. Final report, 3:41056 (ORO-4044-7) 
STAINLESS STEELS/STANDARDS 
Forgings and bars for nuclear and other special applications 
(ASME SA-654 with additional requirements), 3:41033 (RDT- 
M-2-21T(12-77)) 
STAINLESS STEELS/WELDING 
Breeder reactor materials development program quarterly 
progress report for period ending September 30, 1977, %. 41036 
(ORNL-5366) 
STANDARDS/TABLES 
RDT Standards status report, 3:40246 (RDT-STATUS-(4-78)) 
STANDING CROP 
See BIOMASS 
STATE GOVERNMENT/ENERGY CONSERVATION 
Annual report to the President and the Congress on the State 
Energy Conservation Program, 3:40596 (DOE/CS-0019/1) 
STATE GOVERNMENT/PUBLIC HEALTH 
Report of state and local radiological health programs. Annual 
report for fiscal year 1976, 3:41747 (PB-273392) 
STATISTICS 
Energy systems and statistics, October-December 1977 
(Assessment activities of Group Q-12), 3:40510 (LA-7240-PR) 
STEAM/CORROSIVE EFFECTS 
est aa corrosion studies. Final report, 3:39920 (AD-A- 
1 
STEAM/HEAT TRANSFER 
Ignition of in situ oil-shale retorts with hot inert gas, 3:39174 
(UCRL-80594) 
STEAM/SCRUBBING 
Performance of steam scrubbers at San Diego Gas and Electric 
Company's Geothermal Test Facility, Niland, California, 
3:39913 (CONF-770440-) 
STEAM/TRANSPORT 
Equipment for conveying steam from a steam source to the place 
of use by reducing the steam pressure and subsequent 
— increase of the steam at reduced pressure (Patent), 
STEAM/TWO-PHASE FLOW 
Measurement of true volumetric steam content in a steam by an 
instrument based on the resistive method, 3:41315 
STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATION 
Onondaga County steam station: a flawed attempt at adopting 
resource recovery, 3:40551 (SRC-TR-77-595-1) 


STEAM TURBINES/SEALS 


STEAM GENERATORS/BURNOUT 
Direct and indirect heating effect in the DNB tests for sodium 
heated steam generators for LMFBR’s, 3:40237 
STEAM GENERATORS/COMBUSTION CHAMBERS 
Once-through steam generator, 3:40060 
STEAM GENERATORS/COMBUSTORS 
Investigation of aerodynamics and of the process of combustion in 
the furnace chamber of the TPP-312A steam generator, 3:40025 
STEAM GENERATORS/CORROSION 
Ash deposits, high-temperature corrosion and heating-surface 
erosion in steam generators fired with oil shales, 3:39196 (AED- 
Conf-77-195-009) 
STEAM GENERATORS/DESIGN 
Once-through steam generator, 3:40060 
Solar Pilot Plant, Phase I. Preliminary design report. Volume IV. 
Receiver subsystem (CDRL item 2) (Contains engineering 
drawings), 3:39684 (SAN-1109-8/6) 
Steam generator (Patent), 3:40058 
Steam or hot water generator with catalytic combustion of 
carbohydrates (Patent), 3:41350 
STEAM GENERATORS/DRYOUT 
Direct and indirect heating effect in the DNB tests for sodium 
heated steam generators for LMFBR’s, 3:40237 
STEAM GENERATORS/FAILURES 
Failure analysis of steam generator tubes with dented and wastage 
configurations, 3:40139 (BNL-NUREG-23121) 
STEAM GENERATORS/FEASIBILITY STUDIES 
Case study: proposal to convert Gulf Coast plant from gas/oil to 
coal, 3:39981 (CONF-770136-) 
STEAM GENERATORS/HEAT TRANSFER 
Direct and indirect heating effect in the DNB tests for sodium 
heated steam generators for LMFBR’s, 3:40237 
Heat transfer stability in free-convective boiling on nonisothermal 
surface, 3:41326 
NOTRUMP: a nodal transient steam generator and general 
network code (PWR), 3:40144 (WCAP-9237) 
STEAM GENERATORS/HYDRAULICS 
NOTRUMP: a nodal transient steam generator and general 
network code (PWR), 3:40144 (WCAP-9237) 
STEAM GENERATORS/LEAKS 
Experimental results of sodium-water reaction test No. 1 in 
LLTR, 3:40204 (HEDL-TI-45-LME-006) 
STEAM GENERATORS/REGULATIONS 
BMA: technical rules for steam boilers (TRD). Publication of the 
BMA dated 25th Nov. 1977, 3:40023 
STEAM GENERATORS/RUPTURES 
Experimental results of sodium-water reaction test No. 3 in 
LLTR, 3:40409 (HEDL-TI-45-LMB-009) 
Experimental results of sodium-water reaction test No. 2 in 
LLTR, 3:40410 (HEDL-TI-45-LME-007) 
STEAM GENERATORS/SPECIFICATIONS 
Helically coiled ‘once through’ steam generators at Hartlepool, 
3:40163 


Technical regulations for steam boilers - compilation of the main 
standards, specifications, and the like, 3:40040 
STEAM GENERATORS/THERMAL STRESSES 
Experiment data report for semiscale MOD-1 tests S-28-8, S-28-10, 
and S-28-11 (steam generator tube rupture tests) (PWR), 3:40442 
(TREE-NUREG-1155) 
STEAM GENERATORS/TUBES 
Critical heat flux data with stress calculations in an LMFBR steam 
generator tube, 3:40186 (ANL-CT-78-27) 
Denting of Inconel steam generator tubes in pressurized water 
reactors. Final report, 3:40141 (BNL-NUREG-50778) 
Experiment data report for semiscale MOD-1 tests S-28-8, S-28-10, 
and S-28-11 (steam generator tube rupture tests) (PWR), 3:40442 
(TREE-NUREG-1155) 
Fracture mechanics approaches for assessment of HTGR steam 
generator tube weld integrity, 3:40153 (BNL-NUREG-23131) 
STEAM INJECTION/EQUIPMENT 
Steam deflector for use in a well (Patent), 3:39057 
Steam distribution system for use in a well (Patent), 3:39058 
STEAM SYSTEMS/FAILURES 
Reactor core response to excessive secondary steam releases 
(PWR), 3:40448 (WCAP-9227) 
STEAM TURBINES/CONTROL EQUIPMENT 
Methods of determination of the technico-economic efficiency of 
automatic starting regulators, 3:40033 
STEAM TURBINES/EFFICIENCY 
Effect of deviation of the first stage diaphragm from its rated area 
on characteristics of two-stage turbine sections, 3:40029 
STEAM TURBINES/MAINTENANCE 
Some characteristics of steam turbine parameter quantifying the 
steam of breakdown requiring repair, 3:40031 
STEAM TURBINES/SEALS 
Investigation of the discharge of superheated steam from axial 
labyrith seals, 3:40028 





STEAM TURBINES/VALVES 


STEAM TURBINES/VALVES 
Use of diffusers in steam turbine control valves, 3:40030 
STEEL-ASTM-A508/ARC WELDING 
Underclad cracking in nuclear vessel steels. II. Detection and 
control of underclad cracking, 3:41069 
STEEL-ASTM-AS508/CRACKS 
Underclad cracking in nuclear vessel steels. II. Detection and 
control of underclad cracking, 3:41069 
STEEL-ASTM-A508/FORGING 
Tendency of forgings for light water reactor. Advance of design 
using large ring forgings, 3:41041 
STEEL-ASTM-A508/FRACTURE PROPERTIES 
Dynamic fracture toughness of ASME SA508 Class 2a ASME 
SA533 grade A Class 2 base and heat affected zone material and 
applicable weld metals, 3:41068 (WCAP-9292) 
STEEL-ASTM-A508/ULTRASONIC TESTING 
Underclad cracking in nuclear vessel steels. II. Detection and 
control of underclad cracking, 3:41069 
STEEL-ASTM-A533/FORGING 
Tendency of forgings for light water reactor. Advance of design 
using large ring forgings, 3:41041 
STEEL-ASTM-A533/FRACTURE PROPERTIES 
Dynamic fracture toughness of ASME SA508 Class 2a ASME 
SA533 grade A Class 2 base and heat affected zone material and 
applicable weld metals, 3:41068 (WCAP-9292) 
STEEL-ASTM-A533-B/ARC WELDING 
Underclad cracking in nuclear vessel steels. II. Detection and 
control of underclad cracking, 3:41069 
STEEL-ASTM-AS533-B/CHARPY TEST 
Computer simulation of plastic deformation in the Charpy V- 
notch impact test, 3:41067 (UCRL-80868) 
STEEL-ASTM-A533-B/CRACKS 
Underclad cracking in nuclear vessel steels. II. Detection and 
control of underclad cracking, 3:41069 
STEEL-ASTM-A533-B/ULTRASONIC TESTING 
Underclad cracking in nuclear vessel steels. II. Detection and 
control of underclad cracking, 3:41069 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEEL-ASTM-A533 
STEELS/ANNEALING 
Annealing P/M forging for machinability, 3:41043 
STEELS/ATOMIZATION 
Atomization of metal powders using the vibrating electrode 
method, 3:41047 
STEELS/CHEMICAL REACTIONS 
Formation of iron carbonyl between a 1/2% Mo steel and high- 
= gases containing carbon monoxide, 3:41209 (ORNL- 
10) 
STEELS/CORROSION 
Ash deposits, high-temperature corrosion and heating-surface 
erosion in steam generators fired with oil shales, 3:39196 (AED- 
Conf-77-195-009) 
— 4 — that affect the corrosion of sour water strippers, 
391 
STEELS/EMBRITTLEMENT 
Investigations on cracking and embrittlement of welded seams 
during stress-relief heat treatment of pressure vessel steels, 
3:40137 (INEL-tr-26) 
STEELS/HARDENING 
Properties of high strength Ni-Mo-P P/M steels, 3:41077 
STEELS/HOT PRESSING 
Correlation between individual mechanical properties and fracture 
analysis of hot formed P/M steels, 3:41079 
STEELS/MATERIALS RECOVERY 
Tinplate recycling, 3:40912 
STEELS/MATERIALS TESTING 
2000-hour heat exchanger study, 3:39923 (EPRI-ER-660-SR) 
Development of the methods of evaluation of service properties of 
heat resistant materials, 3:41076 
Heavy-Section Steel Technology Program. Quarterly progress 
— July-September 1977, 3:41065 (ORNL/NUREG/TM- 


STEELS/MECHANICAL PROPERTIES 
Correlation between individual mechanical properties and fracture 
analysis of hot formed P/M steels, 3:41079 
Hardenability and mechanical properties of hot forged Mn-Mo 
steels made from prealloyed powders, 3:41042 


ERA Vol. 3, No. 17 


Introduction of high oxygen affinity elements manganese, 
chromium, and vanadium in the powder metallurgy of P/M 
parts, 3:41078 

Iron-copper-tellurium: a new machinable iron-base P/M alloy, 
3:41081 

Properties of hot formed Mo--Ni--Mn P/M steels with admixed 
copper, 3:41051 

Properties of high strength Ni-Mo-P P/M steels, 3:41077 

STEELS/MICROSTRUCTURE 
Annealing P/M forging for machinability, 3:41043 
STEELS/PHYSICAL PROPERTIES 

Iron-copper-tellurium: a new machinable iron-base P/M alloy, 

3:41081 
STEELS/POWDER METALLURGY 

Properties of hot formed Mo--Ni--Mn P/M steels with admixed 

copper, 3:41051 
STEELS/PRODUCTION 

Potential for cogeneration development in six major industries by 
1985, 3:40580 (HCP/M60172-01/2) 

U.S. metallurgical coal supply-demand, 3:39011 (CONF-7706107-) 

STEELS/QUENCH HARDENING 

Hardenability and mechanical properties of hot forged Mn-Mo 

steels made from prealloyed powders, 3:41042 
STEELS/QUENCHING 
High-strength quenched and tempered fine-grained C-Si-Mn steels 
for nuclear power plant safety containments, 3:41039 
STEELS/SPECTRALLY SELECTIVE SURFACES 
Selective coatings for aluminium and steel absorbers, 3:39830 
STEELS/STANDARDS 

Forgings and bars for nuclear and other special applications 
(ASME SA-654 with additional requirements), 3:41033 (RDT- 
M-2-21T(12-77)) 

STEELS/TENSILE PROPERTIES 

High-strength quenched and tempered fine-grained C-Si-Mn steels 

for nuclear power plant safety containments, 3:41039 
STIRLING ENGINES/HEAT RECOVERY EQUIPMENT 

Compact ceramic recuperator preheater for Stirling engine 
(Patent), 3:40985 

Stirling cycle thermal devices (Patent), 3:41383 

STIRLING ENGINES/MATERIALS 

Opportunities for ceramics in the ERDA/NASA continuous 
combustion propulsion systems program, 3:40955 (CONF- 
770110-) 

STOMACH/BIOLOGICAL RADIATION EFFECTS 

Spontaneous disappearance of gastric polyps: report of four cases, 

3:41654 
STOMACH/MALFORMATIONS 
Spontaneous disappearance of gastric polyps: report of four cases, 
3:41654 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
TERMINAL FACILITIES 
STORAGE FACILITIES/ENVIRONMENTAL IMPACT 

STATEMENTS 

Crude oil transport alternate from Naval Petroleum Reserve No. 
1: Elk Hills/SOHIO Pipeline Connection Conveyance System, 
Terminal Tank Farm relocation to Rialto, California, 3:39128 
(DOE/EIS-0020) 

STORAGE FACILITIES/FAILURES 

Failure of Indiana limestone under a tension-tension-compression 

stress state, 3:39159 
STORAGE RINGS/BEAM INJECTION 

Further parametric studies of the accelerator system for heavy ion 

fusion: addendum, 3:41396 (TID-28316) 
STOVES/ENERGY EFFICIENCY 

Energy efficiency program for kitchen ranges and ovens, 3:40815 

(HCP/M60727-01) 
STOVES/PERFORMANCE TESTING 

Energy efficiency program for kitchen ranges and ovens, 3:40815 

(HCP/M60727-01) 
STOVES/WASTE HEAT UTILIZATION 

Design, development, and demonstration of a promising integrated 

appliance. Phase I: design. Final report, 3:40825 (SAN-1209-1) 
BREAKS/BIOLOGICAL REPAIR 

Repair of DNA damaged by alkylating carcinogens is defective in 

xeroderma pigmentosum-derived fibroblasts, 3:41719 
STRAND BREAKS/RADIOINDUCTION 

Induction of thioguanine- and ouabain-resistant mutants and 
single-strand breaks in the DNA of Chinese hamster ovary cells 
by *H-thymidine (X and uv radiation), 3:41646 

STRATEGIC PETROLEUM RESERVE 

Strategic petroleum reserve plan (Accelerated schedule of 

development; 500 mmb by 1980), 3:39135 (TID-28392) 
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STRATEGIC PETROLEUM RESERVE/ENVIRONMENTAL 
IMPACTS 
Strategic Petroleum Reserve. Texoma group salt domes. West 
Hackberry Expansion, Black Bayou, Vinton, Big Hill. Volume 
I. Draft environmental impact statement, 3:39113 (PB-274182) 
Strategic Petroleum Reserve. Texoma group salt domes. West 
Hackberry Expansion, Black Bayou, Vinton, Big Hill. Volume 
II. Appendices A and B. Draft environmental impact statement, 
3:39114 (PB-274183) 
Strategic Petroleum reserve. Texoma group salt domes. West 
Hackberry Expansion, Black Bayou, Vinton, Big Hill. Volume 
III. Appendix C. Draft environmental impact statement, 3:39115 
(PB-274184) 
Strategic Petroleum Reserve. Texoma group salt domes. West 
Hackberry Expansion, Black Bayou, Vinton, Big Hill. Volume 
IV. Appendices D-S. Draft environmental impact statement, 
3:39116 (PB-274185) 
STRATIFIED CHARGE ENGINES/DESIGN 
Internal combustion engine (Patent), 3:40995 
STRATIFIED CHARGE ENGINES/EFFICIENCY 
Efficiency and emissions of a stratified charge engine optimized 
for various fuels, 3:40949 
STRATIFIED CHARGE ENGINES/EXHAUST GASES 
Efficiency and emissions of a stratified charge engine optimized 
for various fuels, 3:40949 
STRATOSPHERE/RADIATION MONITORING 
Atmospheric tritium. Progress report, 1 July 1977-30 June 1978, 
3:41487 (UM-RSMAS-78001) 
STRESSES 
(Mechanics.) 
STRESSES/MEASURING METHODS 
Rock mechanics study for the shortwall mining at the Valley 
Camp No. 3 Coal mine, Triadelphia, WV. Final report, 3:38855 
(NP-23099) 
STRING MODELS/VIBRATIONAL STATES 
Vibrational states in a heavy quark bound system, 3:41856 
STRONTIUM/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
STRONTIUM/ION EXCHANGE 
Separation of cesium and strontium with zeolites, 3:39326 
(BNWL-tr-309) 
STRONTIUM/RADIOACTIVE WASTE PROCESSING 
Study of the separation and recovery of select radioisotopes from 
commercial nuclear fuel wastes. Final report, 3:39321 (XN-FR- 
ER-2(Rev.1)) 
STRONTIUM 90/BIOLOGICAL RADIATION EFFECTS 
Porcine retrovirus: an in vitro model, 3:41680 (PNL-2500(Pt.1)) 
STRONTIUM 90/RADIATION MONITORING 
Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV-0539-13) 
STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 
Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV-0539-13) 
STRONTIUM 90/RADIONUCLIDE MIGRATION 
Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV-0539-13) 
STRONTIUM FLUORIDES/DEPOSITION 
Optical coatings 2-6 microns. Technical report, January-June 
1977, 3:41162 (AD-A-045598) 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
SUBBITUMINOUS COAL/RESEARCH PROGRAMS 
ERDA’s research program relating to lignite and other low-rank 
coals, 3:38740 (CONF-7706107-) 
SUBCRITICAL FLOW 
See LAMINAR FLOW 
SUCROSE 
See SACCHAROSE 
SUGAR CANE/CULTIVATION TECHNIQUES 
Fuels from sugar crops. Third quarterly report, 3:39665 (TID- 
28191) 
SUGAR CANE/YIELDS 
Fuels from sugar crops. Third quarterly report, 3:39665 (TID- 
28191) 
SUGARS 
See SACCHARIDES 
SULFATES/HEALTH HAZARDS 
Environmental quality and the extractive industries: the sulfate 
issue, 3:41717 
SULFATES/SAMPLING 
Size discrimination and chemical composition of ambient airborne 
sulfate particles by diffusion sampling, 3:41471 
SULFHYDRYL COMPOUNDS 
See THIOLS 


SULFUR DIOXIDE/HEALTH HAZARDS 


SULFONIC ACID ESTERS/MUTAGENS 
Methyl methanesulfonate-induced dominant lethal mutations in 
male mice detected in vitro, 3:41587 
SULFUR/CHEMICAL REACTIONS 
Geochemical origin of organic sulfur compounds: thiophene 
derivatives from ethylbenzene and sulfur, 3:39131 
SULFUR/ENVIRONMENTAL EFFECTS 
Hourly variation of aerosol composition in the Great Lakes Basin, 
3:41468 
SULFUR/ENVIRONMENTAL TRANSPORT 
Hourly variation of aerosol composition in the Great Lakes Basin, 
3:41468 
SULFUR/GEOCHEMISTRY 
Geochemical origin of organic sulfur compounds: thiophene 
derivatives from ethylbenzene and sulfur, 3:39131 
Sulfur in heavy oils, oil sands, and oil shales, 3:39042 
SULFUR/MATERIALS RECOVERY 
Reactions between solid carbon and gaseous sulphur dioxide at 
elevated temperatures, 3:40908 
SULFUR/MINING 
Duval Corporation application study: nuclear process energy from 
PE-CNSG, 3:40281 (ORNL/Sub-4390/5) 
SULFUR/RECOVERY 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Progress report No. 1, July 12-September 30, 
1977, 3:38733 (FE-2757-1) 
Recovery of sulphur, uranium, and gold from residues, 3:41203 
SULFUR/REMOVAL 
Chemical characterization, handling, and refining of solvent 
refined coal to liquid fuels. Final report, 3:38770 (FE-2003-27) 
Combustion of coal in a fluidised bed boiler, 3:39004 (NP-23163) 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Eighth quarterly report, March 21-June 20, 
1977, 3:38732 (FE-2028-9) 
Process and equipment for fulfurization of solid fuels 
underground, 3:38765 
SULFUR/SCAVENGING 
Process for producing low-sulfur liquid and solid fuels from coal 
(Patent), 3:38781 
SULFUR/USES 
Massive sulfur applications to highly calcareous agricultural soil as 
a sink for waste sulfur, 3:40913 
SULFUR 32/E2-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
SULFUR 32/ENERGY LEVELS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
SULFUR 33/E2-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
SULFUR 33/ENERGY LEVELS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
SULFUR 33/M1-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
SULFUR 34/E2-TRANSITIONS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
SULFUR 34/ENERGY LEVELS 
Coulomb excitation of sd shell nuclei: a self-contained set of B(E2) 
values and lifetime measurements, 3:41874 
SULFUR COMPOUNDS/RADIOSENSITIVITY EFFECTS 
Electronic structure of sulfur compounds and their protecting 
action against ionizing radiation, 3:41653 
SULFUR COMPOUNDS/WATER POLLUTION CONTROL 
Oxidation process for improving the environmental quality of 
water containing sulfur and/or inorganic sub-six-sulfur- 
containing impurities (Patent), 3:41381 
SULFUR DIOXIDE/AIR POLLUTION CONTROL 
Method for removing nitrogen oxides using ferricion-EDTA 
complex solutions (Patent), 3:40080 
Process and apparatus for removing undesirable gases from flue 
gases (Patent), 3:41364 
Process for removing nitrogen oxides and sulfur dioxide from 
effluent gases (Patent), 3:41372 
Regenerative process for flue gas desulfurization (Patent), 3:41363 
Removal of SO: from gases (Patent), 3:41365 
SULFUR DIOXIDE/CHEMICAL REACTION KINETICS 
Catalysis research on the modified Claus process, 3:38813 
SULFUR DIOXIDE/HEALTH HAZARDS 
Environmental quality and the extractive industries: the sulfate 
issue, 3:41717 





SULFUR DIOXIDE/MONITORING 


SULFUR DIOXIDE/MONITORING 
Common practice of emission monitoring for all federal lands. 
Here: applicability of measuring instruments for continuous 
emission monitoring, 3:41463 
SULFUR DIOXIDE/OXIDATION 
Catalytic oxidation of SO. on carbon in aqueous suspension 
(Formation of atmospheric sulfate), 3:41444 (LBL-6819) 
Further studies on the oxidation of sulfur dioxide in coal-fired 
power plant plumes, 3:41475 
Plume model for the soot-catalyzed oxidation of SOz, 3:41446 
(LBL-6819) 
SULFUR DIOXIDE/POLLUTION CONTROL 
Choice of efficient pollution policies: technology and economics in 
the control of sulphur dioxide, 3:40544 
SULFUR DIOXIDE/REMOVAL 
Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:38806 (EPRI-FP-13-SY(Vol.1)) 
SULFUR DIOXIDE/SAMPLING 
Air quality and center city residential development. 
(Environmental pollutants and the urban economy), 3:41451 
(PB-273015) 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume I. Final report, 3:41453 (PB-273177) 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume II. Final report, 3:41454 (PB-273178) 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume III. Final report, 3:41455 (PB-273179) 
SULFUR FLUORIDES/DIELECTRIC PROPERTIES 
Study of the behavior of sulfur hexafluoride under high electric 
stress, 3:40093 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES/ADSORPTION 
Development of potential uses for the residue from fluidized bed 
combustion processes, 3:38807 (FE-2549-12) 
SULFUR OXIDES/AIR POLLUTION CONTROL 
Abatement of high concentrations of acid gas emissions (Patent), 
3:41379 
Method to separate nitrogen oxides and to simultaneously separate 
nitrogen oxides and sulphur oxides from waste gases (Patent), 
3:41374 
Process for reducing the total sulfur content of Claus off-gases 
(Patent), 3:41369 
SULFUR OXIDES/REMOVAL 
Process for removing sulphur a a gas (Patent), 3:39146 
SULFURIC ACID/INHALATIO 
Inhibition of Sepceacebaieien caused by exposure of guinea 
pigs to sulfuric acid aerosols, 3:41724 (PNL-2500(Pt.1)) 
Late effects of acid inhalation, 3:41728 (PNL-2500(Pt.1)) 
Pulmonary disease models in the guinea pig: asthma, bronchitis, 
and emphysema (Toxicity of inhaled sulfuric acid aerosols), 
3:41735 (PNL-2500(Pt.1)) 
SULFURIC ACID/SAMPLING 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume I. Final report, 3:41453 (PB-273177) 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume II. Final report, 3:41454 (PB-273178) 
Stack test results at Phelps-Dodge Corporation, Ajo, Arizona. 
Volume III. Final report, 3:41455 (PB-273179) 
SULFURIC ACID/TOXICITY 
Inhibition of bronchoconstriction caused by exposure of guinea 
pigs to sulfuric acid aerosols, 3:41724 (PNL-2500(Pt.1)) 
Late effects of acid inhalation, 3: :41728 (PNL-2500(Pt. 1)) 
Pulmonary disease models in the guinea pig: asthma, bronchitis, 
and emphysema (T ert of inhaled sulfuric acid aerosols), 
3:41735 (PNL-2500(Pt. 1) 
SUN SHADES 
Solar modulator: a novel approach for controlling direct sclar 
onfiee= in Sopp re applications, 3:39778 
1 REACTOR/REACTOR LICENSING 
Final report on the San Diego Gas and Electric Company’s notice 
of intention to seek certification for the Sundesert Nuclear 
Project, 3:40243 (NP-23111) 
SUNDESERT-2 REACTOR/REACTOR LICENSING 
Final report on the San Diego Gas and Electric Company's notice 
of intention to seek certification for the Sundesert Nuclear 
Project, 3:40243 (NP-23111) 
SUNSPOTS/HYDROMAGNETIC WAVES 
Solar magneto-atmospheric waves and penumbral waves. Final 
PA Sep 74-30 Sep 76, 3:41790 (AD-A-046276) 
lar magneto-atmospheric waves. Interim report, 3:41791 (AD- 


sar wer: J) 
REACTOR/STEAM GENERATORS 
Behavior of alloy 800 in sodium contaminated by soda, 3:40229 
—s — er in helical tube sodium heated steam generators, 
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SUPERCONDUCTING CABLES/DESIGN 
Superconductor, 3:41263 
SUPERCONDUCTING CABLES/RESEARCH PROGRAMS 
LASL NbsGe conductor development. Ninth quarterly progress 
report, October 1-December 31, 1977 , 3:40111 (LA-7204-PR) 
Report on work performed under P.O. 9667503, Task II, 3:41260 
(UCRL-13829) 
SUPERCONDUCTING DEVICES 
See also SUPERCONDUCTING GENERATORS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING MOTORS 
SUPERCONDUCTING DEVICES/COOLING 
Heat transfer in boiling helium to superconducting elements in 
power-generating equipment, 3:41327 
SUPERCONDUCTING GENERATORS/FABRICATION 
Superconduction in limiting-power synchronous generators. State, 
lines of development, problems, 3:41256 (AED-Conf-76-399- 
001) 
SUPERCONDUCTING GENERATORS/MAGNETIC FIELD 
CONFIGURATIONS 
Three-dimensional analytical calculation of magnetic fields and 
eddy currents in the rotor of a turbogenerator with 
superconducting field winding, 3:41264 
SUPERCONDUCTING GENERATORS/ROTORS 
Coolant circuit for the rotor of an electric machine having a 
superconductive excitation winding (Patent), 3:41262 
Uniformly-cooled superconducting rotor (Patent), 3:41261 
SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
Design of underground tunnels for superconductive energy 
storage, 3:40485 
SUPERCONDUCTING MAGNETS/DESIGN 
Canadian high speed magnetically levitated vehicle system, 
3:40971 
SUPERCONDUCTING MAGNETS/PERFORMANCE 
TESTING 
Canadian high speed magnetically levitated vehicle system, 
40971 


SUPERCONDUCTING MAGNETS/STRESS ANALYSIS 
Stress analysis of the conceptual design configurations of constant 
tension D-shaped superconducting toroidal field coils for TNS, 
3:42027 (ORNL/SUB-7117/9) 
SUPERCONDUCTING MOTORS/ROTORS 
Uniformly-cooled superconducting rotor (Patent), 3:41261 
SUPERCONDUCTORS/IRRADIATION 
DT fusion neutron irradiation of BNL-LASL superconductor 
wires and ORNL magnesium oxide crystals, 3:41116 (UCID- 
17763) 

SUPERCONDUCTORS/MAGNETIC SUSCEPTIBILITY 
Experimental studies in solid state and low temperature physics. 
Progress report (Univ. of Minnesota School of Physics and 

Astronomy), 3:41928 (AD-A-046529) 
SUPERCONDUCTORS/NEUTRON DOSIMETRY 
DT fusion neutron irradiation of BNL-LASL superconductor 
wires and ORNL magnesium oxide crystals, 3:41116 (UCID- 
17763) 
SUPERCONDUCTORS /SPECIFIC HEAT 
Experimental studies in solid state and low temperature physics. 
Progress report (Univ. of Minnesota School of Physics and 
Astronomy), 3:41928 (AD-A-046529) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPERNOVAE/RADIOWAVE RADIATION 
Supernova radio pulse searches and possible improvements in 
sensitivity, 3:41787 
SUP ANKERS 
See TANKER SHIPS 
SUPPORTS 
See also POWERED SUPPORTS 
SUPPORTS/COMPRESSION STRENGTH 
Coal mine pillar strength and deformation prediction through 
laboratory sample testing, 3:38899 
SUPPORTS/FASTENING 
Bolting construction frames used for underground mining 
(Patent), 3:41355 
SUPPORTS/FIRE PREVENTION 
ae in roadways with conveyor belts and wooden supports, 
7 
SUPPORTS/STABILITY 
Greater stability of long-life mine workings, 3:38874 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 





SEPT. 15, 1978 


SURFACE AIR/AEROSOL MONITORING 
Instrument for the detection and mass measurement of aerosols in 
an atmosphere (Patent), 3:41470 
SURFACE AIR/CHEMICAL REACTIONS 
Catalytic oxidation of SO2 on carbon in aqueous suspension 
(Formation of atmospheric sulfate), 3:41444 (LBL-6819) 
SURFACE AIR/ELECTRIC FIELDS 
Environmental consequences of atmospheric krypton-85, 3:41480 
(COO-4364-1) 
SURFACE AIR/RADIOACTIVITY 
Environmental surveillance report for the Nevada Test Site, July 
1970-June 1976, 3:41484 (NVO-410-39) 
SURFACE CLEANING/REVIEWS 
Surface cleaning in thin film technology, 3:41031 (SAND-77- 
1716C) 
SURFACE COATING 
See also ELECTRODEPOSITION 
SURFACE COATING/ENERGY CONSUMPTION 
Survey of energy use in metal coil coating, 3:40866 (TREE-1189) 
SURFACE MINING 
See also OIL SHALE MINING 
SURFACE MINING/BIBLIOGRAPHIES 
Selective bibliography of surface coal mining and reclamation 
literature. Volume 1. Eastern coal province (More than 1300 
references), 3:38845 (ANL/LRP-1(Vol.1)) 
SURFACE MINING/CHEMICAL EXPLOSIONS 
Explosives and formation of toxic gases in large-scale blasting, 
3:38956 
SURFACE MINING/ECONOMICS 
Surface mining methods for western coal, 3:38851 (CONF- 
7706107-) 
SURFACE MINING/ENVIRONMENTAL EFFECTS 
Hydrogeologic aspects of existing and proposed strip coal mines 
near Decker, southeastern Montana. Bulletin 97, 3:38822 (NP- 
22834) 
SURFACE MINING/ENVIRONMENTAL IMPACTS 
Environmental considerations. Environmental aspects of lignite 
mining in the South-Central United States, 3:38915 
SURFACE MINING/GROUND SUBSIDENCE 
Land subsidence related to brown coal open cut operations 
Latrobe Valley, Victoria, Australia, 3:38831 
SURFACE MINING/LAND RECLAMATION 
Amcoal’s new power colliery, 3:38860 
Blade design can reduce reclamation costs, 3:38818 (CONF- 
7706107-) 
Georgia way: an alternative to detailed Federal surface-mining 
and land-reclamation legislation, 3:40666 
Mined-land reclamation potential in the Northern Great Plains, 
3:38817 (CONF-7706107-) 
Overview of current development in Wyoming's Powder River 
Basin, 3:38852 (CONF-7706107-) 
Reclamation at Big Brown Steam Electric Station near Fairfield, 
Texas: geologic and hydrologic setting, 3:38824 (NP-23152) 
SURFACE MINING/LEGISLATION 
Overview of current development in Wyoming's Powder River 
Basin, 3:38852 (CONF-7706107-) 
SURFACE MINING/MINING EQUIPMENT 
Amcoal’s new power colliery, 3:38860 
SURFACE MINING/PLANNING 
Environmental considerations. Environmental aspects of lignite 
mining in the South-Central United States, 3:38915 
SURFACE MINING/SIMULATION 
Surface mining methods for western coal, 3:38851 (CONF- 
7706107-) 
SURFACE MINING/TAXES 
Overview of current development in Wyoming's Powder River 
Basin, 3:38852 (CONF-7706107-) 
SURFACE WATERS 
See also COASTAL WATERS 
SEAS 
WATER RESERVOIRS 
SURFACE WATERS/RADIOACTIVITY 
Environmental surveillance report for the Nevada Test Site, July 
1970-June 1976, 3:41484 (NVO-410-39) 
SWEDEN/ENERGY CONSERVATION 
Efficient energy use and well being: international comparisons, 
3:40765 (LBL-5236) 
Sweden's Energy Conservation Program, 3:40766 (LBL-5236) 
Understanding energy conservation, 3:40763 (LBL-5236) 
What U.S. can learn from Sweden about conservation and vice 
versa (Interview), 3:40618 
SWEDEN/ENERGY CONSUMPTION 
Efficient energy use and well being: international comparisons, 
3:40765 (LBL-5236) 
Sweden's Energy Conservation Program, 3:40766 (LBL-5236) 
Understanding energy conservation, 3:40763 (LBL-5236) 


TANKS/TESTING 


SWEDEN/ENERGY POLICY 
Sweden's Energy Conservation Program, 3:40766 (LBL-5236) 
SWEDEN/WIND POWER PLANTS 
Large wind power plants can generate cheap power, 3:39967 
SWIMMING POOLS/FLAT PLATE COLLECTORS 
Indoor swimming pool with bivalent heating in Kassel. Project 
investigation in cooperation with the Gesamthochschule Kassel 
and Section 35 Kassel of the DGS, 3:39791 
SWIMMING POOLS/HEATING SYSTEMS 
Indoor swimming pool with bivalent heating in Kassel. Project 
investigation in cooperation with the Gesamthochschule Kassel 
and Section 35 Kassel of the DGS, 3:39791 
SWIMMING POOLS/SOLAR WATER HEATERS 
Decade 80 solar house, 3:39774 
SWIMMING POOLS/SOLAR WATER HEATING 
Cost effective retrofitted solar heated indoor swimming pool, 
3:39798 
Indoor swimming pool with bivalent heating in Kassel. Project 
investigation in cooperation with the Gesamthochschule Kassel 
and Section 35 Kassel of the DGS, 3:39791 
Industrial utilization of solar energy: feedwater heating in an 
overcoat factory at Nienburg, 3:39785 
Plastic swimming pool collector system AQUASUN, 3:39815 
Solar plant as a preheater. Positive results with Austrian 
experimental house, 3:39738 
Swimming pool heating with open circuit collector panels, 
3:39795 
SWITCHES/TECHNOLOGY ASSESSMENT 
High-tension metal-clad switchgear insulated in sf$sub 6$. ten 
years of industrial experiences, 3:40092 
SYNTHESIS GAS/CLOSURES 
Breech door for synthesis gas generators (Patent), 3:39401 
SYNTHETIC FUELS 
See alco HYDROGEN FUELS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS/COMBUSTION PROPERTIES 
Artificial solid fuel (Patent; cellulose and petroleum fractions), 
3:39415 
SYNTHETIC FUELS/COMPARATIVE EVALUATIONS 
Vehicle operation on fuels from solar energy, 3:39666 
SYNTHETIC FUELS/RECOMMENDATIONS 
Department of Energy position paper on alcohol fuels, 3:39408 
(DOE/US-0001/1) 
SYNTHETIC FUELS/SYNTHESIS 
Vehicle operation on fuels from solar energy, 3:39666 
SYNTHETIC PETROLEUM/HYDROCRACKING 
Method for upgrading synthetic oils boiling above gasoline boiling 
material (Patent), 3:38734 
SYNTHETIC PETROLEUM/THERMODYNAMIC 
PROPERTIES 
Quarterly technical progress report, January-March 1978, 3:39033 
(BERC/QPR-78/1) 


T3 HORMONE 
See TRIIODOTHYRONINE 
TADPOLES 
See LARVAE 
TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANKER SHIPS/HARBORS 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear powerplants off 
the coast of New Jersey and Delaware. Volume I. Working 
papers 1 thru 3, 3:40521 (PB-274033) 

Coastal effects of offshore energy systems. An assessment of oil 
and gas systems, deepwater ports, and nuclear power plants off 
the coast of New Jersey and Delaware. Volume II. Parts 1 and 
2. Working papers 4 thru 10, 3:40522 (PB-274034) 

TANKS/BUILDING MATERIALS 

Investigation of alternate types of water-storage components to be 
utilized in conjunction with the ACES system, 3:40823 (ORNL/ 
Sub-78/14233/1) 

TANKS/COST 

Investigation of alternate types of water-storage components to be 
utilized in conjunction with the ACES system, 3:40823 (ORNL/ 
Sub-78/14233/1) 

TANKS/TESTING 

Plan for dynamic testing of NFS tank and vault (Neutralized 

waste tanks 8D-2 and -1), 3:39338 (UCRL-13838) 





TANTALUM/BIOLOGICAL EFFECTS 


TANTALUM/BIOLOGICAL EFFECTS 
Pulmonary retention and translocation of insufflated tantalum, 
3:41604 
TANTALUM/ELECTRONIC SPECIFIC HEAT 
Correlation of temperature properties of electronic specific heat 
and heat conduction of transition metals at high temperatures, 
3:41101 
TANTALUM/ION-ATOM COLLISIONS 
Projectile charge dependence of L-subshell ionization cross 
section ratios for heavy elements, 3:41806 (COO-1265-190) 
TANTALUM/MOLECULE COLLISIONS 
Materials chemistry, 3:41086 (LBL-6016) 
TANTALUM 181 TARGET/KRYPTON 86 REACTIONS 
Transitional features observed in the charge and angular 
distributions of deeply inelastic fragments produced in the 
reactions '*'Ta+620 MeV *Kr, 3:41897 
TANTALUM CARBIDES/PHYSICAL PROPERTIES 
Effect of carbon content on physical properties and machining 
performance of uncoated and TiC coated cemented tungsten 
carbide, 3:41145 
TAR SANDS 
See OIL SANDS 
TARGETS 
See also POLARIZED TARGETS 
TARGETS/ALIGNMENT 
Measurement of alignment accuracy for laser fusion experiments, 
3:41298 
TASMANIA/COAL DEPOSITS 
Distribution and exploration for minerals in Tasmania, 3:38839 
Mining and geology in Tasmania, 3:38838 
TASMANIA/GEOLOGY 
Mining and geology in Tasmania, 3:38838 
TASMANIA/MINERAL RESOURCES 
Distribution and exploration for minerals in Tasmania, 3:38839 
Mining and geology in Tasmania, 3:38838 
TASMANIA/OIL SHALE DEPOSITS 
Distribution and exploration for minerals in Tasmania, 3:38839 
TAU PARTICLE/MASS 
Review of heavy lepton production in e* e~ annihilation, 3:41820 
(SLAC-204) 
TAU PARTICLES/PARTICLE IDENTIFICATION 
Pontecorvo oscillations and searches for the tau lepton in neutrino 
experiments, 3:41848 
P 


(Tributyl phosphate.) 
TBP/CHEMICAL ANALYSIS 
Determination of monobutylphosphoric acid and 
dibutylphosphoric acid in tributylphosphate-dodecane 
extracting solutions, 3:41188 (ORNL/TM-6268) 
TECHNETIUM/RADIOACTIVE WASTE PROCESSING 
Study of the separation and recovery of select radioisotopes from 
commercial nuclear fuel wastes. Final report, 3:39321 (XN-FR- 
ER-2(Rev.1)) 
95/INTESTINAL ABSORPTION 
Absorption and retention of inorganic and organically 
incorporated technetium-95 by rats and guinea pigs, 3:41706 
(PNL-2500(Pt. 1)) 
TECHNETIUM 99 
Why do Tc-99m chelates work for cholescintigraphy, 3:41616 
TECHNETIUM 99/SCINTISCANNING 
Dynamic imaging of the systemic perfusion of a lung cancer: case 
report, 3:41610 
TECHNETIUM ALLOYS/CRYSTAL STRUCTURE 
Specific heat of A-15 and bec Mo/sub 0.4/Tc/sub 0.6/, 3:41093 
TECHNETIUM ALLOYS/ELECTRONIC SPECIFIC HEAT 
Specific heat of A-15 and bec Mo/sub 0.4/Tc/sub 0.6/, 3:41093 
TECHNETIUM ALLOYS/TRANSITION TEMPERATURE 
Specific heat of A-15 and bcc Mo/sub 0.4/Tc/sub 0.6/, 3:41093 
LOGY ASSESSMENT/PATENTS 
Technology assessment and forecast. Eight report, December 
1977, 3:38836 (NP-23081) 
TECHNOLOGY TRANSFER 
How to operate an energy advisory service. Volume III. New 
York Tech energy hot line resource material. Final report 
(Energy conservation and technical assistance for business, 
commercial, and residential sectors), 3:40504 (COO-2977- 
12(Vol.3)) 
TELEMETRY 


Telemetry test methods. Final report, 3:41399 (BDX-613- 
1811(Rev.)) 
TELEMETRY/ENERGY CONSERVATION 
Telecommunications and transportation energy demand: 
opportunities and caveats (Substitution of telecommunications 
for travel), 3:40651 
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TELEPHONES 
Improvements for mine carrier phone systems. Technical service 
or mine communications research. Final report, June 1975- 
April 1977, 3:38858 (PB-273292) 
TELESCOPE COUNTERS/HIGH-PURITY GE DETECTORS 
Design and performance of an 8 cm thick intrinsic germanium 
detector telescope, 3:41403 
TELESCOPE COUNTERS/PERFORMANCE 
Design and performance of an 8 cm thick intrinsic germanium 
detector telescope, 3:41403 
TELLURIUM ALLOYS/SPECIFIC HEAT 
Materials chemistry, 3:41086 (LBL-6016) 
TEMPERATURE (0065-0273 K) 
See LOW TEMPERATURE 
TEMPERATURE DISTRIBUTION 
Thermal preferences of mummichog, Fundulus heteroclitus L., 
and banded killifish, F. diaphanus (LeSueur), (Cyprinodontidae) 
in relation to thermal acclimation and salinity, 3:41716 
TEMPERATURE MEASUREMENT/OPTIMIZATION 
Materials chemistry, 3:41086 aa 
TENNESSEE/URANIUM DEPOSITS 
Uranium in Devonian shales, 3:39212 (GJBX-12(78)) 
TENNESSEE VALLEY AUTHORITY/DEMONSTRATION 
PROGRAMS 
Tennessee Valley Authority annual report, 1977, 3:40689 (NP- 
23232) 
TENNESSEE VALLEY AUTHORITY/ENERGY SOURCE 
DEVELOPMENT 
Tennessee Valley Authority annual report, 1977, 3:40689 (NP- 
23232) 
TERATOGENESIS 
Energy, environment, and health: what can we learn from the 
nuclear experience, 3:40542 
TERBIUM/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
TERMINAL FACILITIES 
See also LIQUEFIED NATURAL GAS 
STORAGE FACILITIES 
TERMINAL FACILITIES/AUTOMATION 
Computer controlled coal loading (Unit trains), 3:38994 
TERMINAL FACILITIES/LEGISLATION 
Transportation of liquefied natural gas (Federal regulatory process 
and Canpenteal legislative, oversight, and funding 
responsibilities), 3:39156 (PB-273486) 
TERMINAL FACILITIES/REGULATIONS 
Transportation of liquefied natural gas (Federal regulatory process 
and Cong fentoudl legislative, oversight, and funding 
peal my 3: 39156 (PB-273486) 
TERNARY ALLOY SYSTEMS/DAMPING 
Shape memory effect and the high damping in copper-zinc- 
aluminium alloys, 3:41071 
TERNARY ALLOY SYSTEMS/SHAPE MEMORY EFFECT 
Shape memory effect and the high damping in copper-zinc- 
aluminium alloys, 3:41071 
ECOSYSTEMS/CONTAMINATION 
LASL models for environmental transport of radionuclides in 
forests (Plutonium cycling), 3:41505 (LA-UR-78-1097) 
Terrestrial food chain transport of radionuclides, 3:41497 (CONF- 


770901-) 
TERRESTRIAL ECOSYSTEMS/LAND POLLUTION 
Study of the environmental cycling of mercury, 3:41473 
TERRESTRIAL ECOSYSTEMS/MATHEMATICAL MODELS 
Mathematical model of forest succession and land use for the 
North Carolina Piedmont, 3:41495 
TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE KINETICS 
Application of the box model theory to the geophysical transport 
of PuO:: geochemistry of Pu(NOs)«, 3:41500 
Biological pathways and chemical behavior of plutonium and 
other actinides in the environment (7°°Pu), 3:41499 
TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE 
MIGRATION 
Actinides in the environment, 3:41498 
Application of the box model theory to the geophysical transport 
of PuOz: geochemistry of Pu(NOs)., 3:41500 
Biological pathways and chemical behavior of plutonium and 
other od in the environment (7°*Pu), 3:41499 
TEST FACILITI 
Automatized filter pak _ a particle-counter, 3:40313 
TEST FACILITIES/DESIG 
Mobile geothermal fluids, Sai and components test 
laboratory, 3:39915 (EPRI-ER-660-SR) 
Upgrading the MTS 2.5 MN test machine, 3:41330 (UCRL-80496) 
TEST FACILITIES/SPECIFICATIONS 
Final environmental impact statement: Fusion Materials 
Irradiation Testing Facility, Hanford Reservation Richland, 
Washington, 3:42073 (DOE/EIS-0017) 
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TEXAS/AQUIFERS 

Land-surface subsidence in the Houston-Galveston region, Texas, 

3:41512 
TEXAS/COAL DEPOSITS 

Frontier areas and exploration techniques. Frontier lignite 

exploration in the South-Central United States, 3:38842 
TEXAS/COASTAL REGIONS 
Fault control of subsidence, Houston-Galveston area, Texas, 
3:41752 (NP-23160) 
TEXAS/ENERGY CONSERVATION 
Energy Advisory Service for Texas, 3:40937 (LBL-5236) 
TEXAS/ENERGY DEMAND 

Texas energy: flows, forecasts, and policy implications, 3:40636 

(NP-22996) 
TEXAS/ENERGY SUPPLIES 

Texas energy: flows, forecasts, and policy implications, 3:40636 

(NP-22996) 
TEXAS/FLOWSHEETS 

Texas energy: flows, forecasts, and policy implications, 3:40636 

(NP-22996) 
TEXAS/GEOPRESSURED SYSTEMS 

Environmental considerations. Geothermal resources of the Texas 
Gulf Coast: environmental concerns arising from the production 
and disposal of geothermal waters, 3:39907 

Frontier areas and exploration techniques. Geopressured 
geothermal energy in the South-Central United States, 3:39874 

Geothermal resources Frio Formation, South Texas, 3:39894 (NP- 
23157) 

Trend areas and exploration techniques. Subsurface techniques for 
locating and evaluating geopressured geothermal reservoirs 
along the Texas Gulf Coast, 3:39898 

TEXAS/GEOTHERMAL EXPLORATION 

Frontier areas and exploration techniques. Geopressured 

geothermal energy in the South-Central United States, 3:39874 
TEXAS/GROUND SUBSIDENCE 

Faulting and land subsidence from ground-water and hydrocarbon 
production, Houston-Galveston, Texas, 3:41513 

Land-surface subsidence in the Houston-Galveston region, Texas, 
3:41512 

TEXAS/RESOURCE POTENTIAL 

Frontier areas and exploration techniques. Frontier lignite 
exploration in the South-Central United States, 3:38842 

Frontier areas and exploration techniques. Frontier uranium 
exploration in the South-Central United States, 3:39260 

TEXAS/URANIUM DEPOSITS 

Frontier areas and exploration techniques. Frontier uranium 
exploration in the South-Central United States, 3:39260 

Resource development/utilization. Uranium in-situ leaching in the 
tertiary deposits of South Texas, 3:39269 

Trend areas and exploration techniques. South-Texas uranium: 

eologic controls, exploration techniques, and potential, 3:39261 
TEXAS/URANIUM MINES 
Environmental considerations. Environmental impacts of uranium 
mining in South Texas, 3:39270 
TEXT EDITORS/COMPUTER CODES 
Data Director RTOS manual, 3:42093 (UCID-17750) 
TEXTILE INDUSTRY/CO-GENERATION 

Potential for cogeneration development in six major industries by 
1985, 3:40580 (HCP/M60172-01/2) 

TEXTILE INDUSTRY/ENERGY CONSERVATION 

Corporate problems and priorities: industrial energy conservation 
(Fiber Industries, Inc.), 3:40610 (NP-23196) 

TEXTILE INDUSTRY/ENERGY MANAGEMENT 

Corporate problems and priorities: industrial energy conservation 

(Fiber Industries, Inc.), 3:40610 (NP-23196) 
TEXTILE INDUSTRY/SOLAR PROCESS HEAT 

Textile drying using solarized cylindrical can dryers to 
demonstrate the application of solar energy to industrial drying 
or dehydration processes: Phase I. Final report, 3:39783 (ORO- 
5124-1) 

TEXTILE INDUSTRY/TOTAL ENERGY SYSTEMS 

Solar total energy system: large scale experiment. Phase II. 
Conceptual design. Final technical progress report 77-266 
(Knitwear factory in Shenandoah, Georgia), 3:39688 (SE-3986- 
1 


) 
TFR TOKAMAK/ION BEAM INJECTION 
Instabilities driven by energetic ion beam injection, 3:41980 
TFR TOKAMAK/TWO-STREAM INSTABILITY 
Instabilities driven by energetic ion beam injection, 3:41980 
TFTR REACTORS/MATERIALS TESTING 
Sputtering and surface damage of TFTR protective plate materials 
(Mo, TZM, graphite) by energetic D* ion irradiation. Final 
report for Princeton Plasma Physics Laboratory, 3:41113 
(ANL/FPP/TM-105) 
THAILAND/OFFSHORE OPERATIONS 
Offshore: nations needing our help to exploit oil and gas (British 
offshore supply industry), 3:40670 


THERMAL POWER PLANTS/THERMAL EFFLUENTS 


THALLIUM 195/DECAY 

Nuclear data sheets for A= 195, 3:41898 
THALLIUM 195/ENERGY LEVELS 

Nuclear data sheets for A= 195, 3:41898 
THALLIUM 195/NUCLEAR STRUCTURE 

Nuclear data sheets for A= 195, 3:41898 
THALLIUM COMPOUNDS/LUMINESCENCE 

Luminescent decay and spectra of impurity-activated alkali halides 
under high pressure (Doped with Cu*, Ag*, In*, or T1*), 
3:41168 (COO-1198-1191) 

THE NEXT STEP DEVICE 
See TNS REACTORS 
THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 

Effects of heated discharge on fish and invertebrates of White 
River at Petersburg, Indiana. Report of investigation No. 6, 
3:41538 (NP-23161) 

THERMAL EFFLUENTS/DISTRIBUTION 

Heat distribution in the vicinity of a cooling water infiltration 

well, 3:41539 
THERMAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 

Cooling systems research at Argonne National Laboratory, 
3:41537 (CONF-771239-1) 

THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 

Thermal energy storage using Prestressed Cast Iron Vessels 
(PCIV). Final report, 3:40492 (COO-2886-2) 

THERMAL ENERGY STORAGE EQUIPMENT/ECONOMICS 

Electric load leveling by chilled water storage, 3:40776 (LbL- 
5236) 

THERMAL ENERGY STORAGE EQUIPMENT/HEAT 

TRANSFER 

Phoenix House: solar-assisted heat pump system evaluation. Final 
report, March 1978, 3:39705 (EPRI-ER-712) 

THERMAL ENERGY STORAGE EQUIPMENT/LATENT 

HEAT STORAGE 

Operation of heat pumps in conjunction with latent heat storage, 
3:40493 

THERMAL INSULATION/SPECIFICATIONS 

Design, development and commissioning of the AGR insulation, 

3:40166 
THERMAL NEUTRONS/SCATTERING 
NJOY: a comprehensive ENDF/B processing system, 3:41921 
(LA-UR-78-771) 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/BIOLOGICAL EFFECTS 

Biological aspects of heating-up of rivers, 3:41714 (AED-Conf-76- 
308-002) 

Combined toxicity effects of chlorine, ammonia, and temperature 
on marine plankton. Progress report, November 1976-31 
January 1978, 3:41720 (COO-2532-3) 

THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/AIR POLLUTION CONTROL 

Method of accounting for expenditure towards environmental 

protection when optimizing thermal energy plants, 3:40086 
THERMAL POWER PLANTS/CONTROL SYSTEMS 

Frequency and capacity control system for a 300 MW power 

block, 3:40000 
THERMAL POWER PLANTS/COOLING SYSTEMS 

Combined toxicity effects of chlorine, ammonia, and temperature 
on marine plankton. Progress report, November 1976-31 
January 1978, 3:41720 (COO-2532-3) 

THERMAL POWER PLANTS/DESIGN 
Useful energy supply plant (Patent), 3:39995 
THERMAL POWER PLANTS/GAS TURBINES 

Ceramic gas turbine work, 3:40013 (CONF-770110-) 

Review of ceramic component developments for industrial gas 
turbines, 3:40014 (CONF-7701 10-) 

Useful energy supply plant (Patent), 3:39995 

THERMAL POWER PLANTS/HEALTH 

Environmental research program (Environmental health hazards 
in California), 3:41440 (LBL-5982) 

THERMAL POWER PLANTS/OFF-PEAK ENERGY STORAGE 

Thermal energy storage using Prestressed Cast Iron Vessels 
(PCIV). Final report, 3:40492 (COO-2886-2) 

THERMAL POWER PLANTS/OPERATION 

Supervision of steam plants with fire-tube and smoke-tube boilers, 

3:39996 
THERMAL POWER PLANTS/OPTIMIZATION 

Operation optimization of thermal power energy sources with the 

procedure of dynamic programming, 3:39997 
THERMAL POWER PLANTS/THERMAL EFFLUENTS 

Simulation of temperature distribution, BOD, and DO by thermal 
effluents of power plants (Biological oxygen demand (BOD); 
disolved oxygen (DO)), 3:40073 (GKSS-77/E/37) 





THERMAL POWER PLANTS/WATER RESOURCES 


THERMAL POWER PLANTS/WATER RESOURCES 
A linear programming model for assessing the regional impacts of 
energy development on water resources. Project completion 
report, 3:39985 (PB-273022) 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL REACTORS/NEUTRON TRANSPORT 
NJOY: a comprehensive ENDF/B processing system, 3:41921 
(LA-UR-78-771) 
THERMAL WATERS/CHEMICAL COMPOSITION 
Characteristics and origin of the major constituents dissolved in 
the thermal waters of the French Massif Central, 3:39891 
Decreasing of chemical dissolves in thermal waters of the 
Shimochaya area, Hakone-Yumoto, 3:39892 
Geochemistry and hydrothermal alteration at selected Utah hot 
springs. Final report: Volume 3 (revised), 3:39888 (NP-23115) 
THERMAL WATERS/GEOCHEMISTRY 
Geochemistry and origin of thermal waters in Poland. Publication 
No. 119, International Association of Hydrological Sciences, 
3:39875 (CONF-750821-6) 
Sudeten thermal waters and their origin in light of isotopic and 
geochemical investigations, 3:39881 (CONF-7406133-1) 
THERMAL WATERS/GEOTHERMOMETRY 
Sudeten thermal waters and their origin in light of isotopic and 
geochemical investigations, 3:39881 (CONF-7406133-1) 
THERMAL WATERS/ISOTOPE RATIO 
Sudeten thermal waters and their origin in light of isotopic and 
geochemical investigations, 3:39881 (CONF-7406133-1) 
THERMAL WATERS/ORIGIN 
Sudeten thermal waters and their origin in light of isotopic and 
geochemical investigations, 3:39881 (CONF-7406133-1) 
THERMAL WATERS/ROCK-FLUID INTERACTIONS 
Hydrothermal metamorphism and vein minerals of the Yugawara 
geothermal area, Japan, 3:39878 
THERMAL WATERS/SOLVENT PROPERTIES 
Fluorite solubility equilibria in selected geothermal waters, 
3:39942 
THERMOCHEMICAL HEAT STORAGE 
Organic photochemical storage of solar energy. Progress report, 
July 1, 1977-Feburary 28, 1978, 3:39846 (COO-4380-1) 
THERMOCHEMICAL PROCESSES 
Hydrogen production using nuclear heat, 3:40282 
THERMODYNAMIC PROPERTIES 
See also SPECIFIC HEAT 
Chemical potential for dilute hard-sphere mixtures, 3:41211 
THERMOELECTRIC GENERATORS/DESIGN 
Thermoelectric device with large temperature gradient (Patent), 
3:40747 
THERMOELECTRIC GENERATORS/EFFICIENCY 
Method of calculation of the efficiency of gas thermoelectric 
drives (For control and shutoff devices for pipelines), 3:40748 
THERMONUCLEAR FUELS/COMPRESSION 
Profiled explosion-induced compression of uranium, 3:42036 
THERMONUCLEAR FUELS/IMPLOSIONS 
Electron beam fusion progress report, October 1976-March 1977, 
3:42042 (SAND-77-1414) 
Particle beam source development (Proto developments), 3:42045 
(SAND-77-1414) 
— “waewane (Proto target experiments), 3:42046 (SAND-77- 
Theoretical research, 3:42044 (SAND-77-1414) 
THERMONUCLEAR FUELS/LASER IMPLOSIONS 
Initial target experiments with the iodine laser, 3:42061 
Laser fusion experiments using spherical shell targets, 3:42057 
Laser thermonuclear targets, 3:42054 (LA-tr-78-21) 
——— fusion plasma by lasers coupling and implosion, 
:42062 
THERMONUCLEAR FUELS/RAYLEIGH-TAYLOR 
INSTABILITY 
Theoretical research, 3:42044 (SAND-77-1414) 
THERMONUCLEAR FUELS/RELATIVISTIC BEAM 
INJECTION 
ee (Proto target experiments), 3:42046 (SAND-77- 
1 
THERMONUCLEAR FUELS/X-RAY SPECTRA 
oe (Proto target experiments), 3:42046 (SAND-77- 
1 
THERMONUCLEAR REACTIONS/PLASMA WAVES 
Thermonuclear reaction wave in high-density plasma, 3:42068 
THERMONUCLEAR REACTIONS/REVIEWS 
Laser fusion, 3:42007 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
COOLANTS 


ORNL fusion power demonstration study: lithium as a blanket 
coolant, 3:42030 (ORNL/TM-6214) 
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THERMONUCLEAR REACTOR COOLING SYSTEMS/ 

MAGNETOHYDRODYNAMICS 

ORNL fusion power demonstration study: lithium as a blanket 
coolant, 3:42030 (ORNL/TM-6214) 

THERMONUCLEAR REACTOR MATERIALS/MATERIALS 

TESTING 

DT fusion neutron irradiation of LLL niobium, 3:42075 (UCID- 
17761) 

Fiscal year 1976T (add-on quarter) DT fusion neutron irradiations 
and dosimetry at the LLL rotating target neutron source, 
3:42076 (UCID-17762) 

THERMONUCLEAR REACTOR MATERIALS/NEUTRON 

REACTIONS 

Fiscal year 1976T (add-on quarter) DT fusion neutron irradiations 
and dosimetry at the LLL rotating target neutron source, 
3:42076 (UCID-17762) 

THERMONUCLEAR REACTOR MATERIALS/TEST 

FACILITIES 

Final environmental impact statement: Fusion Materials 
Irradiation Testing Facility, Hanford Reservation Richland, 
Washington, 3:42073 (DOE/EIS-0017) 

THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are di: 
See also E-BEAM TYPE REACTORS 
I-BEAM TYPE REACTORS 
ISX REACTORS 
LASER FUSION REACTORS 
LINUS REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
TFTR REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS 
Energy from nuclear reactors. IX. Nuclear fusion - the most 
fascinating energy source, 3:42013 
THERMONUCLEAR REACTORS/ALPHA SPECTRA 
Velocity distribution of alpha particles in fusion reactors, 3:42024 
THERMONUCLEAR REACTORS/COMPARATIVE 

EVALUATIONS 

Basic requirements of laser fusion power production and laser 
fusion-fission plutonium breeding, 3:42016 

THERMONUCLEAR REACTORS/CONTROL SYSTEMS 
Automatic feedback-parameter optimization in a nonstationary 
unstable plant, 3:42077 
THERMONUCLEAR REACTORS/COST BENEFIT ANALYSIS 
Fusion energy in context: its fitness for the long term, 3:42008 
THERMONUCLEAR REACTORS/DEMAND FACTORS 
Potential need for fusion in the U.S. energy system, 3:42002 (BNL- 


50724) 
THERMONUCLEAR REACTORS/LASER-RADIATION 
HEATING 
Effect of Faraday rotation on stimulated Brillouin backscattering, 
3:41941 
THERMONUCLEAR REACTORS/LIQUID-METAL MHD 
GENERATORS 
Investigation of two-phase liquid-metal magnetohydrodynamic 
power systems, 3:40744 
THERMONUCLEAR REACTORS/NEUTRON TRANSPORT 
NJOY: a comprehensive ENDF/B processing system, 3:41921 
(LA-UR-78-771) 
THERMONUCLEAR REACTORS/PLANNING 
Fusion energy in context: its fitness for the long term, 3:42008 
Potential of controlled thermonuclear fusion, 3:42015 
THERMONUCLEAR REACTORS/PLASMA HEATING 
Plasma heating, fueling, and maintenance: a technical assessment, 
3:42034 (HCP/T1401-01) 
THERMONUCLEAR REACTORS/REACTOR FUELING 
Plasma heating, fueling, and maintenance: a technical assessment, 
3:42034 (HCP/T 1401-01) 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Controlled thermonuclear research program, 3:42004 (LBL-5982) 
THERMONUCLEAR REACTORS/TECHNOLOGY 
ASSESSMENT 
OT) need for fusion in the U.S. energy system, 3:42002 (BNL- 
4 
Technology of controlled nuclear fusion, 3:42014 
THERMONUCLEAR REACTORS/TRITIUM RECOVERY 
Simulation of large-scale air detritiation operations by computer 
a, bench-scale experimentation, 3:42037 (ANL/ 
THERMONUCLEAR REACTORS/VACUUM SYSTEMS 
Radiation cleanup of vacuum systems (radiation-induced 
outgassing). Final report, September 15, 1976-November 14, 
1977, 3:42072 (COO-4093-2) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
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THERMOPHOTOVOLTAIC CONVERTERS/PERFORMANCE 
Thermophotovoltaic systems for electrical energy conversion, 
3:39540 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOLS/CHEMICAL REACTIONS 
Diazomethy] ketone substrate derivatives as active-site-directed 
inhibitors of thiol proteases. Papain, 3:41564 
THIOPHENE/SYNTHESIS 
Geochemical origin of organic sulfur compounds: thiophene 
derivatives from ethylbenzene and sulfur, 3:39131 
THOREX PROCESS/FLOWSHEETS 
Review of thorium fuel reprocessing experience, 3:39290 (CONF- 
780223-3) 
THORIUM/ACTIVATION ANALYSIS 
Study of trace element distribution in the Solvent Refined Coal 
(SRC) process using neutron activation analysis, 3:41186 
THORIUM/DEPOSITION 
Optical coatings 2-6 microns. Technical report, January-June 
1977, 3:41162 (AD-A-045598) 
THORIUM/GAMMA SPECTROSCOPY 
Variation of uranium, thorium and potassium contents in the 
granitic rocks of Hyderabad, Andhra Pradesh; a preliminary 
study, 3:39257 
THORIUM/NATURAL OCCURRENCE 
NURE aerial gamma ray amd magnetic reconnaissance survey. 
Thorpe area, Williamsport NK 18-7 Quadrangle. Volume II, 
3:39243 (GJBX-34(78)) 
THORIUM/NEUTRON TRANSPORT 
Cross section probability tables in multi-group transport 
calculations, 3:41916 (UCRL-80655) 
THORIUM/SCINTILLATION COUNTING 
Black shale studies in Kentucky. Quarterly report, March 1978, 
3:39250 (TID-28424) 
THORIUM 228/RADIOCHEMICAL ANALYSIS 
Radiochemical method for the determination of **°Th in bone, 
3:41191 (ANL-77-65(Pt.2)) 
THORIUM 228/TISSUE DISTRIBUTION 
Disposition of ***U decay products following inhalation of 
2U0.(NOs3) aerosols, 3:41701 (PNL-2500(Pt. 1)) 
THORIUM CYCLE/REVIEWS 
Review of thorium fuel reprocessing experience, 3:39290 (CONF- 
780223-3) 
THORIUM ISOTOPES/DOSIMETRY 
Measurements of radioactivity in former thorium workers, 3:41667 
(ANL-77-65(Pt.2)) 
THORIUM ORES/PROSPECTING 
Radon and thoron dosimetry by plastic solid state nuclear track 
detectors, 3:41402 
Thorium and rare earth resources of the Lemhi Pass area, Idaho 
and Montana, 3:39225 (RA-12) 
THORIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Performance of ThO2 in HTGR particles, 3:40156 (GA-A-14745) 
THORIUM RESERVES/REVIEWS 
Uranium: resources, production, and demand, 3:39228 
THORON 
See RADON 220 
THYMINE/RADIOLYSIS 
Chemical and biological studies on nucleic acids and derivatives. 
— report, May 1, 1976-July 31, 1977, 3:41222 (COO-2931- 


THYMUS/BIOLOGICAL RADIATION EFFECTS 
Carcinogenic and antitumor effects of aminotriazole on 
acatalasemic and normal catalase mice, 3:41661 
THYROID/BIOLOGICAL FUNCTIONS 
Studies on Ts-!*5I uptake by resin in Hariana and its F; crosses in 
relation to different climatic conditions, 3:41641 
THYROID/BIOLOGICAL RADIATION EFFECTS 
Thyroid hypofunction appearing as a delayed manifestation of 
accidental exposure to radioactive fallout in a Marshallese 
population, 3:41691 (BNL-24104) 
THYROID/RADIATION EFFECTS 
Irradiation-related thyroid cancer (continued), 3:41645 
TIDAL POWER/RESEARCH PROGRAMS 
Wave power: the state of the art (UK), 3:39955 
TIDAL POWER/REVIEWS 
Tidal power, 3:40738 (CONF-770155-) 
TIDAL POWER PLANTS/ECONOMICS 
Alternative energy sources (UK), 3:39965 
TIDAL POWER PLANTS/FEASIBILITY STUDIES 
Alternative energy sources (UK), 3:39965 
TIHANGE REACTOR/STEAM GENERATORS 
Automatic regulation of the level of steam generators in PWR 
nuclear power plants, 3:40148 
TILTING (NEUTRON FLUX) 
See NEUTRON FLUX TILTING 


TITANIUM BASE ALLOYS/FORGING 


TIN/MATERIALS RECOVERY 
Tinplate recycling, 3:40912 
TIN 117 TARGET/PROTON REACTIONS 
Observation of direct neutron decay of isobar analog processes of 
a resonant p,n reaction, 3:41890 
TIN 119 TARGET/PROTON REACTIONS 
Observation of direct neutron decay of isobar analog processes of 
a resonant p,n reaction, 3:41890 
Population of excited state analogs in the '®Sn(p,n)""°Sb reactions 
(17 and 19 MeV; angular distributions), 3:41881 (COO-1265-190) 
TIN ALLOYS/FORGING 
Evaluation of HIP-plus-forged Ti-6A1-2Sn-4Zr-6Mo discs made 
from REP power preforms, 3:41082 
TIN ALLOYS/MECHANICAL PROPERTIES 
Evaluation of HIP-plus-forged Ti-6Al-2Sn-4Zr-6Mo discs made 
from REP power preforms, 3:41082 
TIN ALLOYS/MICROSTRUCTURE 
Evaluation of HIP-plus-forged Ti-6A1-2Sn-4Zr-6Mo discs made 
from REP power preforms, 3:41082 
TIN ALLOYS/PHYSICAL RADIATION EFFECTS 
Superconductivity in irradiated A-15 compounds at low fluences. 
II. Alpha-particle-irradiated NbsSn and NbsGe, 3:41100 
TIN ALLOYS/SUPERCONDUCTIVITY 
Superconductivity in irradiated A-15 compounds at low fluences. 
II. Alpha-particle-irradiated NbsSn and NbsGe, 3:41100 
TIN CHLORIDES/CATALYTIC EFFECTS 
Catalytic conversion of solvent refined coal to liquid products, 
3:38779 (LBL-6807) 
TIN OXIDES/CHEMICAL VAPOR DEPOSITION 
SnO2-GaAs and SnO2-Ge heterojunction solar cells, 3:39570 
TIN OXIDES/FABRICATION 
Studies in semiconducting metal oxides in conjunction with silicon 
for solid state gas sensors. Progress report for April 1, 1977- 
March 31, 1978, 3:41163 (COO-4346-1) 
TIN OXIDES/PHYSICAL PROPERTIES 
Studies in semiconducting metal oxides in conjunction with silicon 
for solid state gas sensors. Progress report for April 1, 1977- 
March 31, 1978, 3:41163 (COO-4346-1) 
TIN OXIDES/SPUTTERING 
Fabrication of OSOS cells by neutral ion beam sputtering (Oxide 
semiconductor on silicon), 3:39571 
TISSUE-EQUIVALENT MATERIALS/GAMMA DOSIMETRY 
Biological and clinical dosimetry. Progress report, 1 October 
1976-30 September 1977, 3:41922 (COO-3522-21) 
TISSUE-EQUIVALENT MATERIALS/NEUTRON 
DOSIMETRY 
Biological and clinical dosimetry. Progress report, 1 October 
1976-30 September 1977, 3:41922 (COO-3522-21) 
TISSUES 
See alco BONE MARROW 
SKIN 
TISSUES/X-RAY FLUORESCENCE ANALYSIS 
Determination of absolute element concentrations in biological 
tissue, 3:41193 (COO-1265-190) 
TITANIUM/ENVIRONMENTAL TRANSPORT 
Hourly variation of aerosol composition in the Great Lakes Basin, 
3:41468 
TITANIUM/MANUFACTURING 
Ocean thermal energy conversion: test facilities study. Volume 2. 
Test facility requirements, energy utilization, and integrated test 
program. Final report, 3:39694 (TID-27815/2) 
TITANIUM/MATERIALS TESTING 
2000-hour heat exchanger study, 3:39923 (EPRI-ER-660-SR) 
TITANIUM/RECOVERY 
Development of the heavy minerals potential of the Athabasca tar 
sands, 3:39197 
TITANIUM ALLOYS 
See also ALLOY-TZM 
ASTROLOY 
TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/MICROSTRUCTURE 
Effect of microsegregation on the eta solvus temperature and 
forged microstructure of JBK-75 (y-strengthened ss: 30 Ni-14 
Cr-2 Ti-1.2 Mo), 3:41057 (SAND-77-8289) 
TITANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Defect structure and post irradiation annealing of neutron- 
irradiating nickel alloys, 3:41123 
TITANIUM ALLOYS/SORPTIVE PROPERTIES 
NMR studies of hydrogen relaxation and diffusion in TiFeH/sub 
= 0 as l-y/Mn/sub y/H/sub x/, 3:39387 (MLM- 
TITANIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Theromdynamics of carbon in nickel-based multicomponent solid 
solutions, 3:41087 (ORNL/TM-6282) 
TITANIUM BASE ALLOYS/FORGING 
Evaluation of HIP-plus-forged Ti-6Al1-2Sn-4Zr-6Mo discs made 
from REP power preforms, 3:41082 
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TITANIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Evaluation of HIP-plus-forged Ti-6A1-2Sn-4Zr-6Mo discs made 
from REP power preforms, 3:41082 
TITANIUM BASE ALLOYS/MICROSTRUCTURE 
Evaluation of HIP-plus-forged Ti-6A1-2Sn-4Zr-6Mo discs made 
from REP power preforms, 3:41082 
TITANIUM BASE ALLOYS/POWDER METALLURGY 
Melt-drop technique for the production of high-purity metal 
powder, 3:41046 
TITANIUM CARBIDES/PHYSICAL PROPERTIES 
Effect of carbon content on physical properties and machining 
performance of uncoated and TiC coated cemented tungsten 
carbide, 3:41145 
TITANIUM HYDRIDES/EXPANSION 
Some observations on the effects of the volumetric expansion of 
iron-titanium hydride on vessels built at BNL, 3:39386 (BNL- 
23130) 
TMX DEVICES/BEAM INJECTION HEATING 
Injection of electron beams into mirror plasmas (I), 3:41943 
(UCRL-Trans- 11346) 
TMX DEVICES/PLASMA CONFINEMENT 
Injection of electron beams into mirror plasmas (I), 3:41943 
(UCRL-Trans-1 1346) 
TNS REACTORS/PLASMA DRIFT 
Effects of fueling profiles on plasma transport, 3:41937 (ORNL/ 
TM-6026) 
TNS REACTORS/REACTOR FUELING 
Effects of fueling profiles on plasma transport, 3:41937 (ORNL/ 
TM-6026) 
TNS REACTORS/SUPERCONDUCTING MAGNETS 
Stress analysis of the conceptual design configurations of constant 
tension D-shaped superconducting toroidal field coils for TNS, 
3:42027 (ORNL/SUB-7117/9) 
TOBACCO MOSAIC VIRUS/PROTEINS 
Effect of tobacco mosaic virus infection on host and virus-specific 
protein synthesis in protoplasts, 3:41634 
TOBACCO PLANT 
See NICOTIANA 
TOBACCO SMOKES/CONTAMINATION 
Metabolic balances of ?!°Pb and ?'°Po at natural levels, 3:41689 
(ANL-77-65(Pt.2)) 
TOBACCO SMOKES/HEALTH HAZARDS 
Biological effects of inhaled cigarette smoke in beagle dogs 
(Hazards to uranium mines), 3:41727 (PNL-2500(Pt.1)) 
TOILETS/RETROFITTING 
Implementation of water conservation by a public utility, 3:40820 
(LBL-5236) 
TOILETS/WATER REQUIREMENTS 
Implementation of water conservation by a public utility, 3:40820 
(LBL-5236) 
Relationship between water and energy use and conservation, 
3:40819 (LBL-5236) 
Water conservation in California, 3:40818 (LBL-5236) 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
TFR TOKAMAK 
TORMAC DEVICES 
TOKAMAK DEVICES/BETA RATIO 
Fundamental time scales for flux conserving tokamak heating and 
certain global FCT equilibrium properties, 3:41939 (ORNL/ 
TM-6273) 
High beta tokamak instabilities, 3:41973 (ORNL/TM-6273) 
TOKAMAK DEVICES/DIFFUSION 
G2M, a two-dimensional diffusion time scale tokamak code, 
3:41942 
TOKAMAK DEVICES/DIVERTORS 
EFFI: a code for calculating the electromagnetic field, force, and 
inductance in coil systems of arbitrary geometry, 3:42028 
(UCRL-52402) 
TOKAMAK DEVICES/ION BEAM INJECTION 
Trapped-electron mode driven unstable by energetic ion beam 
injection in tokamaks, 3:41979 
TOKAMAK DEVICES/LIMITERS 
Relaxing confinement behaviour of metal limiter in high density 
tokamak discharges, 3:42023 (IPP-III/36) 
TOKAMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Finite beta toroidal plasmas, 3:41938 (ORNL/TM-6273) 
Intense neutral beam heating in the adiabatic approximation, 
3:41940 (ORNL/TM-6273) 
TOKAMAK DEVICES/PLASMA DENSITY 
Simple neutral density profile calculation for tokamaks with A/sub 
mfp/ < <a, 3:41948 (PPPL-1443) 
TOKAMAK DEVICES/PLASMA DRIFT 
Time evolution of mass flows in a collisional tokamak, 3:41960 
(PPPL-1427) 
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TOKAMAK DEVICES/PLASMA HEATING 

Fundamental time scales for flux conserving tokamak heating and 
certain global FCT equilibrium properties, 3:41939 (ORNL/ 
TM-6273) 

TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 
High beta tokamak instabilities, 3:41973 (ORNL/TM-6273) 
Wall stabilization action on MHD instabilities, 3:41972 (ORNL/ 

TM-6219) 

TOKAMAK DEVICES/RESEARCH PROGRAMS 
Culham Laboratory, 3:42012 

TOKAMAK DEVICES/REVIEWS 
JET project (Design and operational parameters), 3:42011 

TOKAMAK DEVICES/TRAPPED ELECTRONS 
Trapped-electron mode driven unstable by energetic ion beam 

injection in tokamaks, 3:41979 

TOKAMAK TYPE REACTORS 

See also ISX REACTORS 
TFTR REACTORS 
TNS REACTORS 

TOKAMAK TYPE REACTORS/COOLING SYSTEMS 
ORNL fusion power demonstration study: lithium as a blanket 

coolant, 3:42030 (ORNL/TM-6214) 

TOKAMAK TYPE REACTORS/DESIGN 
Engineering questions of design of experimental TM-4 reactor, 

3:42018 

TOKAMAK TYPE REACTORS/ENERGY BALANCE 
Energy optimization of a cycled tokamak, 3:41964 

TOKAMAK TYPE REACTORS/IMPURITIES 
Energy cycles of tokamak reactor, 3:42025 
Energy optimization of a cycled tokamak, 3:41964 

TOKAMAK TYPE REACTORS/MAGNETIC FIELD 
CONFIGURATIONS 
Toroidal magnetic machine with a 200 KG longitudinal field, 

3:42010 (PPPL-trans-123) 

TOKAMAK TYPE REACTORS/OPTIMIZATION 
Energy optimization of a cycled tokamak, 3:41964 

TOKAMAK TYPE REACTORS/PLANNING 
TNS quarterly progress report for the period April, May, June 

(1976) (Upgrade studies), 3:42005 (ORNL/SUB-7117/1) 

TOKAMAK TYPE REACTORS/PLASMA HEATING 

Plasma heating, fueling, and maintenance: a technical assessment, 
3:42034 (HCP/T1401-01) 

TOKAMAK TYPE REACTORS/REACTOR FUELING 

Plasma heating, fueling, and maintenance: a technical assessment, 
3:42034 (HCP/T 1401-01) 
Summary: fueling by neutral beams, 3:42032 (CONF-771129-11) 

TOKAMAK TYPE REACTORS/SPECIFICATIONS 
Primary parameters of the Tokamak-7 reactor, 3:42020 
Some engineering problems in designing tokamak-based 

thermonuclear reactor, 3:42019 

Toroidal magnetic machine with a 200 KG longitudinal field, 

3:42010 (PPPL-trans-123) 
TOKYO-1 REACTOR 

See FUKUSHIMA-1 REACTOR 
TOKYO-2 REACTOR 

See FUKUSHIMA-2 REACTOR 
TOKYO-3 REACTOR 

See FUKUSHIMA-3 REACTOR 
TOKYO-4 REACTOR 

See FUKUSHIMA-4 REACTOR 

TOMOGRAPHY/EQUIPMENT 
Method and apparatus for improved radiation detection in 

radiation scanning systems (Patent), 3:41418 

TORMAC DEVICES/CUSPED GEOMETRIES 
Pre-cusp phase of Tormac IV and V, 3:42026 (LBL-7569) 

TORMAC DEVICES/MAGNETIC FLUX 
Pre-cusp phase of Tormac IV and V, 3:42026 (LBL-7569) 

TORMAC DEVICES/RESEARCH PROGRAMS 
Controlled thermonuclear research program, 3:42004 (LBL-5982) 

TOTAL ENERGY SYSTEMS 

See also MIUS 

Energy Conservation Section (Oak Ridge National Lab.; activities 
and research summary), 3:40615 (ORNL-5364) 

Profile of energy utilization within the conurbation of 
Nottingham, 3:40770 

TOTAL ENERGY SYSTEMS/DESIGN 
Solar total energy system: large scale experiment. Phase II. 

Conceptual design. Final technical progress report 77-266 
(Knitwear factory in Shenandoah, Georgia), 3:39688 (SE-3986- 


1) 
TOTAL ENERGY SYSTEMS/ECONOMIC ANALYSIS 
Solar total energy system: large scale experiment. Phase II. 
Conceptual design. Final technical progress report 77-266 
rr factory in Shenandoah, Georgia), 3:39688 (SE-3986- 
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TOTAL ENERGY SYSTEMS/ECONOMICS 

Design, economy, and operation of total energy systems, 3:40578 
(AED-Conf-76-407-002) 

TOTAL ENERGY SYSTEMS/ENERGY CONSERVATION 

Design, economy, and operation of total energy systems, 3:40578 
(AED-Conf-76-407-002) 

TOTAL ENERGY SYSTEMS/LAND USE 

Institutional applications of solar total energy systems. Third 
quarterly report, 3:39686 (ALO-3786-2) 

TOTAL ENERGY SYSTEMS/PHOTOVOLTAIC POWER 

PLANTS 

Institutional applications of solar total energy systems. Third 
quarterly report, 3:39686 (ALO-3786-2) 

TOTAL ENERGY SYSTEMS/PLANNING 
Solar total-energy large-scale experiment at Shenandoah, Georgia, 
3:39687 (SAND-77-2075C) 
TOTAL ENERGY SYSTEMS/REVIEWS 
Waste heat from electrical power production, 3:40062 
TOTAL ENERGY SYSTEMS/SOLAR ENERGY 

Solar total-energy large-scale experiment at Shenandoah, Georgia, 
3:39687 (SAND-77-2075C) 

Solar total energy system: large scale experiment. Phase II. 
Conceptual design. Final technical progress report 77-266 
(Knitwear factory in Shenandoah, Georgia), 3:39688 (SE-3986- 
1) 

Total energy systems (Residential buildings; solar and wind 
power), 3:39690 

TOTAL ENERGY SYSTEMS/SOLAR THERMAL POWER 

PLANTS 

Institutional applications of solar total energy systems. Third 
quarterly report, 3:39686 (ALO-3786-2) 

TOTAL ENERGY SYSTEMS/SOLAR-ASSISTED HEAT 

PUMPS 

Solar energy storage problem solved by total energy system, 
3:40804 

TOWER FOCUS POWER PLANTS/CENTRAL RECEIVERS 

Solar Pilot Plant, Phase I. Preliminary design report. Volume IV. 
Receiver subsystem (CDRL item 2) (Contains engineering 
drawings), 3:39684 (SAN-1109-8/6) 

TOWER FOCUS POWER PLANTS/DESIGN 

Central receiver solar thermal power system. Phase 1. CDRL item 
2; Pilot Plant preliminary design report. Volume II. System 
decription and system analysis, 3:39682 (SAN-1108-8/1) 

TOWER FOCUS POWER PLANTS/PILOT PLANTS 

Solar Pilot Plant, Phase I. Preliminary design report. Volume II. 
System description and system analysis. CDRL item 2, 3:39683 
(SAN-1109-8/2) 

Solar Pilot Plant, Phase I. Preliminary design report. Volume IV. 
Receiver subsystem (CDRL item 2) (Contains engineering 
drawings), 3:39684 (SAN-1109-8/6) 

TOWER FOCUS POWER PLANTS/PLANNING 

Issues and methodology for the selection of a conceptual design 

for a solar central receiver pilot plant, 3:39685 (SAND-77-8763) 
TOWER FOCUS POWER PLANTS/SYSTEMS ANALYSIS 

Central receiver solar thermal power system. Phase 1. CDRL item 
2; Pilot Plant preliminary design report. Volume II. System 
decription and system analysis, 3:39682 (SAN-1108-8/1) 

Solar Pilot Plant, Phase I. Preliminary design report. Volume II. 
System description and system analysis. CDRL item 2, 3:39683 
(SAN-1109-8/2) 

TOXICITY/RESPONSE MODIFYING FACTORS 

Toxicity of inhaled cadmium oxide (Drug protection against 

inhaled cadmium oxides), 3:41730 (PNL-2500(Pt.1)) 
TOXINS 

See also HAZARDOUS MATERIALS 
TOXINS/MOLECULAR STRUCTURE 

Neurotoxins of Bungarus multicinctus venom. Purification and 
partial characterization, 3:41562 

TOXINS/MOLECULAR WEIGHT 

Neurotoxins of Bungarus multicinctus venom. Purification and 

partial characterization, 3:41562 
TOXINS/PURIFICATION 

Neurotoxins of Bungarus multicinctus venom. Purification and 

partial characterization, 3:41562 
TRACK DETECTORS (DIELECTRIC) 

See DIELECTRIC TRACK DETECTORS 
TRADESCANTIA/MUTATIONS 

Tests on mutagenic effects of strong magnetic fields 
(Tradescantia), 3:41932 (BNL-24202) 

Ss 


See also ELECTRIC RAILWAYS 
LEVITATED TRAINS 


Safety and economic study of special trains for shipment of spent 
fuel, 3:41269 (BNWL-2263) 


TRAWSFYNYDD REACTOR/STEAM TURBINES 


TRAINS/FUEL CONSUMPTION 
Railroads and the environment: estimation of fuel consumption in 
rail transportation. Volume II. Freight service measurements. 
Final report, October 1974-May 1977, 3:40852 (PB-273277) 
TRANS 104 ELEMENTS/REVIEWS 
Overview: history and perspective of the search for superheavy 
elements, 3:41902 (CONF-780333-2) 
TRANSALASKA PIPELINE 
See ALASKA OIL PIPELINE 
TRANSDUCERS/PERFORMANCE TESTING 
Practical means for pressure transducer response verification, 
3:40147 
TRANSFER (ENERGY) 
See ENERGY TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSFER RNA/TRANSCRIPTION 
Interaction of elongation factor 1 with aminoacylated brome 
mosaic virus and tRNA’s, 3:41632 
TRANSFERASES/BIOCHEMISTRY 
Composition and characterization of tRNA from Methanococcus 
vannielii, 3:41558 
TRANSFORMERS/DESIGN 
Transformer station, 3:40108 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSIENTS/HYDRAULICS 
LONAC: a computer program to investigate systems dynamics 
under conditions of low forced flow and natural convection, 
3:40437 (ORNL/TM-6228) 
Outlet plenum mixing for transient overpower conditions of a one- 
exit nozzle LMFBR, 3:40391 (ANL-CT-78-30) 
TRANSITION ELEMENTS/MOESSBAUER EFFECT 
Comment of volume-corrected isomer shifts of transition-metal 
impurities, 3:41094 
TRANSPORTATION SECTOR/ENERGY CONSUMPTION 
Conventional energy demand projection for New England, 
3:40635 (M-75-202) 
TRANSPORTATION SYSTEMS 
See also MASS TRANSIT SYSTEMS 
RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Intermediate transport in Southeast Asia (Carts, cycles, mini- 
buses), 3:40593 (BNL-22928) 
Market forces alone will not provide timely solutions to our 
petroleum problems in transportation, 3:40844 
Reducing the specific energy demand by means of transport 
systems, taking these into account in transport and area planning 
and their influence on the environment (In German), 3:40847 
(AED-Conf-76-407-010) 
Telecommunications and transportation energy demand: 
opportunities and caveats (Substitution of telecc ications 
for travel), 3:40651 
TRANSPORTATION SYSTEMS/ENVIRONMENTAL IMPACT 
STATEMENTS 
Crude oil transport alternate from Naval Petroleum Reserve No. 
1: Elk Hills/SOHIO Pipeline Connection Conveyance System, 
Terminal Tank Farm relocation to Rialto, California, 3:39128 
(DOE/EIS-0020) 
TRANSPORTATION SYSTEMS/GOVERNMENT POLICIES 
Transportation for cities: the role of Federal policy (Book), 
3:40537 
TRANSPORTATION SYSTEMS/MATHEMATICAL MODELS 
Development of a transport network model for the NRC Physical 
Protection Project, 3:39366 (SAND-78-8178) 
TRANSPORTATION SYSTEMS/PLANNING 
Applications of the new alternative futures planning concept, 
3:40508 (CONF-780138-1) 
Reducing the specific energy demand by means of transport 
systems, taking these into account in transport and area planning 
and their influence on the environment (In German), 3:40847 
(AED-Conf-76-407-010) 
TRANSPORTATION SYSTEMS/SAFEGUARDS 
Department of Energy (DOE) transportation system for nuclear 
materials and the role of state law enforcement agencies, 
3:39298 (SAND-78-0150C) 
TRANSPORTATION SYSTEMS/SYSTEMS ANALYSIS 
Transportation for cities: the role of Federal policy (Book), 
3:40537 
TRAWSFYNYDD REACTOR/STEAM GENERATORS 
On load corrosion in power generation, 3:40162 
TRAWSFYNYDD REACTOR/STEAM TURBINES 
On load corrosion in power generation, 3:40162 
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TREAT REACTOR/POWER COEFFICIENT 
7 of the transient correction factor used in TREAT reactor 
experiments, 3:40352 (ANL-78-31) 
TREA’ REACTOR/REACTOR SAFETY EXPERIMENTS 
Study of the transient correction factor used in TREAT reactor 
in-pile experiments, 3:40352 (ANL-78-31) 
TRIAZOLES/ANTINEOPLASTIC DRUGS 
Carcinogenic and antitumor effects of aminotriazole on 
acatalasemic and normal catalase mice, 3:41661 
TRIAZOLES/CARCINOGENESIS 
Carcinogenic and antitumor effects of aminotriazole on 
acatalasemic and normal catalase mice, 3:41661 
TRIAZOLES/RADIOSENSITIVITY EFFECTS 
Carcinogenic and antitumor effects of aminotriazole on 
acatalasemic and normal catalase mice, 3:41661 


AKE 
Studies on T3-'*5I uptake by resin in Hariana and its F; crosses in 
relation to different climatic conditions, 3:41641 


Laminar mass transfer coefficients in a hydrogen window for a D- 

T fusion reactor, 3:39368 
ONMENTAL TRANSPORT 

Environmental monitoring report on the status of ground water 
beneath the Hanford Site, January-December 1977, 3:41535 
(PNL-2624) 

TRITIUM/RADIATION MONITORING 
tmospheric tritium. Progress report, 1 July 1977-30 June 1978, 
3:41487 (UM-RSMAS-78001) 
IOACTIVE WASTE STORAGE 

Tritium storage development. Progress report No. 14, October- 

December 1977 (As a tritide in a metal hydride), 3:39330 (BNL- 


50780) 
TRITIUM/REMOVAL 
Simulation of large-scale air detritiation operations by computer 
modeling and bench-scale experimentation, 3:42037 (ANL/ 
FPP-77-3) 
TRITIUM/SCINTILLATION COUNTING 
Quality engineering and control semiannual progress report, May- 
October 1977, 3:41184 (RFP-2699) 
SPORT 
Safety analysis a packages LP-S0 tritium package. 
(Packaging of fissile and other radioactive materials). Final 
a 3:41271 (DPSPU-74-124-5(Rev.1)) 
OXIDES/REMOVAL 
Laboratory evaluation of Zeolite molecular sieve 3A for 
adsorption of tritiated water vapor from HTGR fuel 
rocessing off-gas, 3:39311 (ICP-1137) 
TRITIUM RECOVERY 


Simulation of large-scale air detritiation operations by computer 
ee 7 bench-scale experimentation, 3:42037 (ANL/ 
TRITON REACTIONS/STRIPPING 
Detection of the new isotopes, 12.3-minute °*Cf and 43-minute 
258M, 3:41903 (LA-UR-77-2901) 
TROMBE WALLS/DESIGN 
Kelbaugh house, 3:39772 
TROMBE WALLS/PERFORMANCE 
Simple empirical method for estimating the performance of a 
— solar heated building of the thermal storage wall type, 
:39708 (LA-UR-78-1159) 
TROPOSPHERE/RADIATION MONITORING 
Atmospheric tritium. Progress report, 1 July 1977-30 June 1978, 
3:41487 (UM-RSMAS-78001) 
TRUCKS/EXHAUST GASES 
Heavy duty fuel economy program. Phase II. Evaluation of 
emission control technology approaches. Final report on phase 
2, 3:40948 (PB-273427) 
TRUCKS/INTERNAL COMBUSTION ENGINES 
Calculation of joint operation of an internal combustion engine 
and hydraulic volume transmission of a transportation motor 
vehicle, 3:40979 
TRUCKS/MATERIALS 
Light alloy materials for industrial vehicles, 3:41000 
Prefabricated light alloy bodies for industrial vehicles, 3:41001 
TRUCKS/POLLUTION CONTROL EQUIPMENT 
Heavy duty fuel economy program. Phase II. Evaluation of 
emission control technology approaches. Final report on phase 
2, 3:40948 (PB-273427) 
TRUCKS/SPARK IGNITION ENGINES 
Heavy duty fuel economy program. Phase II. Evaluation of 
emission control paomer approaches. Final report on phase 
2, 3:40948 (PB-273427) 
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"Ger ob “4 of tubular shape; not rt DRIFT TUBES, ELECTRON 
ES or IMAGE STORAGE TUBES.) 
Fos also PRESSURE TUBES 
TUBES/CORROSION 
Denting of Inconel steam generator tubes in pressurized water 
reactors. Final report, 3:40141 (BNL-NUREG-50778) 
TUBES/CRITICAL HEAT FLUX 
Critical heat flux data with stress calculations in an LMFBR steam 
generator tube, 3:40186 (ANL-CT-78-27) 
TUBES/DEFORMATION 
Denting of Inconel steam generator tubes in pressurized water 
reactors. Final report, 3:40141 (BNL-NUREG-50778) 
TUBES/FAILURES 
Experiment data report for semiscale MOD-1 tests S-28-8, S-28-10, 
and S-28-11 (steam generator tube rupture tests) (PWR), 3:40442 
(TREE-NUREG-1155) 
TUBES/HOLOGRAPHY 
Nondestructive evaluation techniques for high-temperatur 
ceramic components. Quarterly report, January-March 1978, 
3:40011 (ANL/MSD-78-5) 
TUBES/WELDED JOINTS 
Fracture mechanics approaches for assessment of HTGR steam 
generator tube weld integrity, 3:40153 (BNL-NUREG-23131) 
TUBES (CONDUITS) 
See PIPES 
TUFF/RADIONUCLIDE MIGRATION 
Studies of nuclear-waste migration in geologic media. Annual 
report, November 1976-October 1977, 3:39329 (ANL-78-8) 
TULLNERFELD REACTOR/PRESSURE VESSELS 
Analyse par emission acoustique de l’ensemble des recipients a 
pression du reacteur nucleaire de tullnerfeld (gkt). , 3:40134 
TUMOR CELLS/ABUNDANCE 
Identification of osteosarcome cells in culture using alkaline 
phosphatase, 3:41579 (ANL-77-65(Pt.2)) 
TUMOR CELLS/BIOLOGICAL RADIATION EFFECTS 
Radiological and Environmental Research Division annual report, 
July 1976-June 1977, 3:41664 (ANL-77-65(Pt.2)) 
TUMOR CELLS/CELL DIFFERENTIATION 
Therapeutic relationships between DNA synthesis and repair, 
membrane differentiation, and organ-specific immunotherapy in 
neuroblastoma (X radiation), 3:41647 
TUMOR CELLS/IMMUNE REACTIONS 
Therapeutic relationships between DNA synthesis and repair, 
membrane differentiation, and organ-specific immunotherapy in 
neuroblastoma (X radiation), 3:41647 
TUMOR VIRUSES 
See ONCOGENIC VIRUSES 
TUMORS 
See NEOPLASMS 
TUNGSTEN/ATOMIZATION 
Atomization of metal powders using the vibrating electrode 
method, 3:41047 
TUNGSTEN/CHEMICAL PREPARATION 
Tungsten powder morphology, 3:41048 
TUNGSTE /CORROSION ISTANCE 
Fabrication, high temperature, and corrosion properties of 
tungsten metallizing wire, 3:41054 
TUNGSTEN/CRYSTAL STRUCTURE 
Tungsten od apne a 3:41048 
TUNGSTEN/ELECTR SPECIFIC HEAT 
Correlation of temperature properties of electronic specific heat 
_ a conduction of transition metals at high temperatures, 
:41101 
TUNGSTEN/PHASE DIAGRAMS 
Morphology of ETA phase in cemented WC--Co alloys, 3:41139 
TUNGSTEN/THERMODYNAMIC PROPERTIES 
Fabrication, high temperature, and corrosion properties of 
tungsten metallizing wire, 3:41054 
TUNGSTEN ALLOYS/MECHANICAL PROPERTIES 
Structure and properties of the metal of steam pipes made of steel 
EI 756 after long Mane (1Cr11W2MoV), 3:41074 
TUNGSTEN ALLOY: CROSTRUCTURE 
Structure and —— of the metal of steam pipes made of steel 
EI 756 after lon ration (1Cr11W2MoV), 3:41074 
TUNGSTEN ALL Y /PHYSICAL PROPERTIES 
Breeder reactor materials development program quarterly 
progress report for period ending September 30, 197, 5 41036 
(ORNL-5366) 
TUNGSTEN ALLOYS/SINTERING 
Sintering of nickel and nickel base poor alloys, 3:41045 
TUNGSTEN ALLOYS/SPECIFIC HEA 
Thermophysical —— of alloys of EE 
solid solutions, 3:41104 
TUNGSTEN ALLOYS/THERMAL CONDUCTIVITY 
Thermophysical properties of alloys of tungsten-molybdenum 
solid solutions, 3:41104 
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TUNGSTEN ALLOYS/THERMAL DIFFUSIVITY 
Thermophysical properties of alloys of tungsten-molybdenum 
solid solutions, 3:41104 
TUNGSTEN CARBIDES/MAGNETIC PROPERTIES 
Influence of tungsten and carbon additions on the sintering and 
the magnetic properties of WC--12Co cemented carbide, 
3:41151 
TUNGSTEN CARBIDES/PHASE STUDIES 
Morphology of ETA phase in cemented WC--Co alloys, 3:41139 
TUNGSTEN CARBIDES/PHYSICAL PROPERTIES 
Effect of carbon content on physical properties and machining 
performance of uncoated and TiC coated cemented tungsten 
carbide, 3:41145 
TUNGSTEN CARBIDES/SINTERING 
Influence of tungsten and carbon additions on the sintering and 
the magnetic properties of WC--12Co cemented carbide, 
3:41151 
TUNGSTEN CHLORIDES/INFRARED SPECTRA 
Infrared spectrum and force field of tungsten hexachloride, 
3:41214 
TUNGSTEN CHLORIDES/INTERMOLECULAR FORCES 
Infrared spectrum and force field of tungsten hexachloride, 
3:41214 
TUNGSTEN OXIDES/REDUCTION 
Tungsten powder morphology, 3:41048 
TUNNELS 
See also MINE ROADWAYS 
TUNNELS/CONSTRUCTION 
Multiple-purpose stage for underground mining and tunnel 
construction (Patent), 3:38925 
TUNNELS/DESIGN 
Design of underground tunnels for superconductive energy 
storage, 3:40485 
TUNNELS/FIRE PREVENTION 
Fire tests in roadways with conveyor belts and wooden supports, 
3:38937 
TUNNELS/FIRE RESISTANCE 
Fire tests in roadways with conveyor belts and wooden supports, 
3:38937 
TUNNELS/SEALS 
Replacement of explosionproof dams by water plugs in the access 
roadways, i.e., rapid flooding of a low lying section in an 
undulating roadway, 3:38941 
TURBINE BLADES/COOLING 
Cooling system for hollow moving blades of a turbine flown 
through in axial direction (Patent), 3:40966 
Problem of heat emission on perforated turbine blades, 3:40039 
TURBINE BLADES/EROSION 
Erosion study in turbomachinery affected by coal and ash 
particles: Phase 1. Interim report, December 1976-March 31, 
1977 (Includes review of Australian gas turbine project), 
3:40021 (FE-2465-3) 
TURBINE BLADES/FABRICATION 
Silicon nitride and silicon carbide: a manufacturer's perspective, 
3:41133 (CONF-770110-) 
TURBINE BLADES/STRESS ANALYSIS 
Evaluation of the strength of turbine rotor blades, taking account 
of operational damage, 3:41247 
TURBINE BLADES/TENSILE PROPERTIES 
Evaluation of the strength of turbine rotor blades, taking account 
of operational damage, 3:41247 
TURBINES 
See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 
TURBINES/DESIGN 
Turbine for converting energy of a flowing medium into electrical 
or mechanical energy with the highest efficiency (Patent), 
3:40054 
TURBINES/MATERIALS 
Application of proof testing to silicon nitride, 3:41142 (CONF- 
770110-) 
Ceramic materials for high temperature turbines, 3:41129 (CONF- 
770110-) 
Characterization and properties of turbine ceramics, 3:41144 
(CONF-770110-) 
TURBINES/MECHANICAL VIBRATIONS 
Vibration characteristics of a 500 MW turbine unit, 3:40044 
TURBOGENERATORS 
See also HYDRAULIC TURBINES 
TURBOGENERATORS/ACOUSTIC MEASUREMENTS 
Calculating the vibration-acoustic characteristics of stators in 
high-power turbogenerators, 3:40057 
TURBOGENERATORS/CONTROL 
Voltage regulation of large brushless turbogenerators, 3:40050 
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TURBOGENERATORS/COOLING SYSTEMS 
Investigations into thermal and ventilation state of hydroelectric- 
generator stator-winding end sections, 3:39434 
TURBOGENERATORS/DESIGN 
Preliminary design of axiai flow hydrocarbon turbine-generator 
set for geothermal applications, 3:39916 (EPRI-ER-660-SR) 
TURBOGENERATORS/EFFICIENCY 
Radial hydrocarbon turbine study, 3:39917 (EPRI-ER-660-SR) 
TURBOGENERATORS/MECHANICAL VIBRATIONS 
Calculating the vibration-acoustic characteristics of stators in 
high-power turbogenerators, 3:40057 
Causes of increased vibrations of a hydro-generator and methods 
of reducing them, 3:39433 
TURBOGENERATORS/PERFORMANCE TESTING 
Study of a 300 MW turbine unit during underexcitation, 3:40045 
Tests of a TV V-320-2 turbogenerator during asynchronous 
operation, 3:40047 
TURBOGENERATORS/SHAFTS 
New technique for coupling and machining turbine and generator 
shafts for the ust-ilimskaya hydroelectric power plant, 3:39435 
TURBOGENERATORS/VENTILATION 
Investigations into thermal and ventilation state of hydroelectric- 
generator stator-winding end sections, 3:39434 
TURBOJET ENGINES/TURBINE BLADES 
Evaluation of the strength of turbine rotor blades, taking account 
of operational damage, 3:41247 
TURBULENT FLOW/CHEMICAL REACTIONS 
Experimental study of chemically reacting turbulent free shear 
layers, 3:41231 (FE-2446-4) 
TURBULENT FLOW/CONVECTION 
Unsteady heat transfer with turbulent fluid flow in a tube, 3:41328 
TURBULENT FLOW/FLOW RATE 
Unsteady heat transfer with turbulent fluid flow in a tube, 3:41328 
TURBULENT FLOW/HEAT TRANSFER 
Some characteristics of turbulent heat transfer to supercritical 
fluids, 3:41329 
TURBULENT FLOW/MATHEMATICAL MODELS 
User oriented numerical analysis, 3:41920 (KAPL-P-4058) 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TWO-PHASE FLOW/DRYOUT 
Prediction of annular flow parameters for transient conditions and 
for complex geometries, 3:41324 
TWO-PHASE FLOW/FINITE DIFFERENCE METHOD 
Semi-implicit method for two-phase fluid dynamics, 3:41814 
TWO-PHASE FLOW/FLOW RATE 
Studies of downward annular two-phase flow, 3:41325 
TWO-PHASE FLOW/MATHEMATICAL MODELS 
Contribution to the theory of a two-phase jet device, 3:41347 
TWO-PHASE FLOW/MEASURING METHODS 
Single-phase and two-phase flow measurement techniques for 
reactor safety studies, 3:40398 (EPRI-NP-195) 
TWO-PHASE FLOW/NUMERICAL SOLUTION 
Prediction of annular flow parameters for transient conditions and 
for complex geometries, 3:41324 
TWO-PHASE FLOW/ONE-DIMENSIONAL CALCULATIONS 
Semi-implicit method for two-phase fluid dynamics, 3:41814 
TWO-PHASE FLOW/PRESSURE DROP 
Interrelationship among two-phase pressure drop, steam void 
fraction and flow patterns, 3:41323 
Studies of downward annular two-phase flow, 3:41325 
TWO-PHASE FLOW/VOID FRACTION 
Interrelationship among two-phase pressure drop, steam void 
fraction and flow patterns, 3:41323 


U 


UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UDIMET 700/CORROSION 
Hot corrosion/erosion testing of materials for applications for 
advanced power conversion systems using coal-derived fuels. 
Task II. Evaluation of turbine materials for use in a coal-fired 
fluidized bed combustion environment. Progress report No. 20, 
February 1978, 3:39001 (FE-2326-20) 
UDIMET 700/EROSION 
Hot corrosion/erosion testing of materials for applications for 
advanced power conversion systems using coal-derived fuels. 
Task II. Evaluation of turbine materials for use in a coal-fired 
fluidized bed combustion environment. Progress report No. 20, 
February 1978, 3:39001 (FE-2326-20) 
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UHV AC SYSTEMS/RESEARCH PROGRAMS 
Research and Development Program. Annual report: fiscal year 
1977 results; fiscal year 1978-1980 plans and forecast, 3:40088 
(TID-28409) 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRASONIC TESTING 
Development of adaptive learning networks for pipe inspection. 
Final report (BWR), 3:40123 (EPRI-NP-688) 
ULTRASONIC WAVES 
Ultrasonic technique for characterizing skin burns (Patent), 
3:41603 
ULTRASONICS 
See ULTRASONIC WAVES 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
See also LONGWALL MINING 
OIL SHALE MINING 
ROOM AND PILLAR MINING 
Method and boring schemata for test drilling and relaxation 
measures in drives and struts of very thick bituminous coal 
strata (Patent), 3:38872 
Work of the test-explosion facility Tremonia. New developments 
in the field of the explosive technology, 3:38870 
UNDERGROUND MINING/BLAST EFFECTS 
Criteria for the proximity of surface blasting to underground coal 
mines, 3:38907 
UNDERGROUND MINING/COMPARATIVE EVALUATIONS 
Coal face extraction, 3:38875 
UNDERGROUND MINING/DRILLING RIGS 
Drill rig for mining (Patent), 3:38887 
UNDERGROUND MINING/EXHAUST SYSTEMS 
Method for the exploitation of minerals, especially of coal 
(Patent), 3:38896 
UNDERGROUND MINING/FIRE HAZARDS 
Insuring fire protection in the use of flammable materials in mines 
of the German Democratic Republic, 3:39025 
UNDERGROUND MINING/GROUND SUBSIDENCE 
Characteristics of subsidence due to underground coal mining at 
Newcastle, New South Wales, 3:38832 
Extent of gas emissions in zones influenced by extraction, 3:38951 
UNDERGROUND MINING/HAZARDS 
Guidelines on gas escapes of the Mining Office of the Land North 
Rhine Westphalia, 3:38916 
Methane control in mines by coalbed degasification, 3:38958 
UNDERGROUND MINING/HYDRAULIC EQUIPMENT 
br) n Coal Board tests hydraulic mining equipment, 
UNDERGROUND MINING/HYDRAULIC TRANSPORT 
Hydraulic transportation: underground mining, 3:38849 (CONF- 
7706107-) 
UNDERGROUND MINING/MEETINGS 
16th international conference on coal mine safety research. 
Preprints, 3:38930 
UNDERGROUND MINING/MINING EQUIPMENT 
Amcoal’s new power colliery, 3:38860 
Mechanical-hydraulic mining machine for the exploitation of coal 
(Patent), 3:38924 
Method and equipment for safety of the opening against coal and 
debris material falling down (Patent), 3:38886 
Support aids for machine headings, 3:38881 
Trying some fast and safe ways to cut coal, 3:38879 
UNDERGROUND MINING/POWERED SUPPORTS 
Advancing unit in the form of a triple truss (Patent), 3:38882 
UNDERGROUND MINING/ROOF BOLTS 
Yielding rockbolt holds promise for future ground control 
applications, 3:38884 
UNDERGROUND MINING/SAFETY 
16th international conference on coal mine safety research. 
Preprints, 3:38930 
UNDERGROUND MINING/SHIELDS 
Hydraulic shield supports unit to be used in underground mining 
(Patent), 3:41282 
UNDERGROUND MINING/SUPPORTS 
Bolting construction frames used for underground mining 
(Patent), 3:41355 
Greater stability of long-life mine workings, 3:38874 
Multiple-purpose stage for the driving gallery (Patent), 3:38923 
Powered support element (Patent), 3:38888 
Support aids for machine headings, 3:38881 
Support cushion filled with solids used for the safety of hanging 
wall, especially for mining (Patent), 3:38921 
UNDERGROUND MINING/TUNNELS 
Multiple-purpose stage for underground mining and tunnel 
construction (Patent), 3:38925 
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UNDERGROUND MINING/VENTILATION 
Methane control in mines by coalbed degasification, 3:38958 
UNDERGROUND NUCLEAR STATIONS/REGULATIONS 
Analysis of federal regulations governing siting and construction 
of nuclear power plants as applied to underground or berm 
containment, 3:40340 (NP-22847) 
UNDERGROUND POWER TRANSMISSION/POWER 
TRANSMISSION LINES 
Electrical cable, 3:40101 
Equipment and process for cooling underground heavy current 
cables (Patent), 3:40096 
Gas insulated high voltage cable (Patent), 3:40097 
UNDERGROUND SPACE 
See also CAVITIES 


MINES 
UNDERGROUND SPACE/MEETINGS 
Engineering applications of solid mechanics (Sixteen papers), 
3:41352 (CONF-76061 18-P2) 
UNDERWATER EXPLOSIONS/MATHEMATICAL MODELS 
Splitting method for computing coupled hydrodynamic and 
structural response, 3:40469 
UNDERWATER FACILITIES 
See also OFFSHORE OPERATIONS 
Armco: experience counts (Modular template system for 
deepwater production), 3:39075 
Vetco: a system for all seasons (Diverless wet tree), 3:39077 
UNIFIED GAUGE MODELS/SU-3 GROUPS 
Gauge theory of weak and electromagnetic interactions with an 
SU(3) x U(1) symmetry, 3:41862 
UNIFIED GAUGE MODELS/U-1 GROUPS 
Gauge theory of weak and electromagnetic interactions with an 
SU(3) x U(1) symmetry, 3:41862 
POLAR TRANSISTORS 


See FIELD EFFECT TRANSISTORS 
UNITED ARAB EMIRATES/DRINKING WATER 
Developing country with primary energy sources, exemplified by 
Abu Dhabi, 3:40696 
UNITED ARAB EMIRATES/ELECTRIC POWER 
Developing country with primary energy sources, exemplified by 
Abu Dhabi, 3:40696 
UNITED KINGDOM/COAL MINING 
Aspects of the development of coal mining in Kent, 3:38928 
UNITED KINGDOM/COAL RESERVES 
Vale of Belvoir reserves now estimated at 500M tons, 3:38840 
UNITED KINGDOM/ELECTRI© POWER 
Power resources for the future, 3:40677 (CONF-770155-) 
UNITED KINGDOM/ENERGY POLICY 
Alternative energy sources. An analysis of their role in energy 
policy, 3:40112 
Alternative energy sources, 3:39965 
UNITED KINGDOM/ENERGY SOURCES 
Alternative energy sources. An analysis of their role in energy 
policy, 3:40112 
Power resources for the future, 3:40677 (CONF-770155-) 
UNITED KINGDOM/GEOTHERMAL ENERGY 
Geothermal power, 3:40735 (CONF-770155-) 
Reports of geothermal resources multi-purpose utilization fact 
inding committee, 3:39866 (NP-22629) 
UNITED KINGDOM/NATURAL GAS INDUSTRY 
Development of the oil and gas resources of the United Kingdom, 
1978 (Monograph), 3:40672 
UNITED KINGDOM/NUCLEAR POWER 
ee aw sources. An analysis of their role in energy 
policy, 3: 
UNITED KINGDOM/NUCLEAR POWER PLANTS 
Nuclear fuel cycle: (6) waste treatment and storage, 3:39307 
UNITED KINGDOM/PETROLEUM INDUSTRY 
Development of the oil and gas resources of the United Kingdom, 
1978 (Monograph), 3:40672 
UNITED KINGDOM/RENEWABLE ENERGY SOURCES 
Potential for power. A symposium on the prospects for power 
from currently unconventional energy sources, 3:40720 (CONF- 
770155-) 
UNITED KINGDOM/RESEARCH PROGRAMS 
Terrestrial solar cell R and D in the UK, 3:39518 
UNITED KINGDOM/TECHNOLOGY TRANSFER 
Offshore: nations needing our help to exploit oil and gas (British 
offshore supply industry), 3:40670 
UNITED KINGDOM/TIDAL POWER 
Wave power: the state of the art, 3:39955 
UNITED KINGDOM/TIDAL POWER PLANTS 
Alternative energy sources, 3:39965 
UNITED KINGDOM/WAVE POWER 
Potential of wave power, 3:40737 (CONF-770155-) 
Wave power: the state of the art, 3:39955 
UNITED KINGDOM/WIND POWER 
Energy from the wind, 3:40739 (CONF-770155-) 
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UNITED KINGDOM/WIND POWER PLANTS 
Alternative energy sources, 3:39965 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE/NUCLEOSYNTHESIS 
Limits from primordial nucleosynthesis on the properties of 
massive neutral leptons, 3:41793 
UNLOADING (REACTOR) 
See REACTOR FUELING 
UPSILON RESONANCES/VIBRATIONAL STATES 
Vibrational states in a heavy quark bound system, 3:41856 
URACILS 
See also THYMINE 
URACILS/CHEMICAL REACTIONS 
Chemical and biological studies on nucleic acids and derivatives. 
Progress report, May 1, 1976-July 31, 1977, 3:41222 (COO-2931- 
2 


URANIUM 
See also ENRICHED URANIUM 
URANIUM/BIBLIOGRAPHIES 
Selected uranium bibliography, 3:39229 
URANIUM/CASTING MOLDS 
Use of computers in mold design, 3:41238 (LA-UR-78-651) 
URANIUM/DEMAND FACTORS 
Effect of reprocessing on long-term uranium requirements, 
3:40569 
URANIUM/ENVIRONMENTAL TRANSPORT 
Uranium in the soils and certain agricultural plants of the 
Leningrad region, 3:41501 (ORNL-tr-4541) 
URANIUM/GAMMA SPECTROSCOPY 
Variation of uranium, thorium and potassium contents in the 
granitic rocks of Hyderabad, Andhra Pradesh; a preliminary 
study, 3:39257 
URANIUM/GEOCHEMISTRY 
Uranium and the diagenesis of volcanic sediments, 3:39216 
(GJBX-12(78)) 
URANIUM/GOVERNMENT POLICIES 
Canadian uranium supply situation, 3:39301 (CONF-760688-5) 
URANIUM/ION EXCHANGE 
Design requirements for uranium ion exchange from ammonium 
bicarbonate solutions in a fluidized system, 3:39271 (BM-RI- 
8280) 
Extraction of uranium ions from water: a rapid and convenient 
method using prepackaged ion exchange resins, 3:39254 
URANIUM/ION-ATOM COLLISIONS 
L-subshell ionization cross sections for uranium by charged 
particle bombardment, 3:41807 (COO-1265-190) 
Projectile charge dependence of L-subshell ionization cross 
section ratios for heavy elements, 3:41806 (COO-1265-190) 
URANIUM/LEACHING 
Economic evaluation of in situ extraction for copper, gold, and 
uranium, 3:39263 
URANIUM/NATURAL OCCURRENCE 
NURE aerial gamma ray amd magnetic reconnaissance survey. 
Thorpe area, Williamsport NK 18-7 Quadrangle. Volume II, 
3:39243 (GJBX-34(78)) 
URANIUM/PRODUCTION 
Uranium: resources, production, and demand, 3:39228 
URANIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Fission Product Stream Control Project. 1975 annual report, 
3:41185 (ORNL-tr-4514) 
Uranium content in mountain brown soils of khanlar region, 
3:41781 
URANIUM/RECOVERY 
Another U card in hand, 3:39274 
Recovery of sulphur, uranium, and gold from residues, 3:41203 
URANIUM/SCINTILLATION COUNTING 
Black shale studies in Kentucky. Quarterly report, March 1978, 
3:39250 (TID-28424) 
URANIUM/SPECTROPHOTOMETRY 
Simultaneous analysis of uranium and nitrate, 3:39297 (ORNL/ 
TM-6292) 
URANIUM 232/INHALATION 
Retention and translocation of inhaled urany] nitrate (7°°U and 
2321) in rats, 3:41696 (PNL-2500(Pt.1)) 
URANIUM 232/TISSUE DISTRIBUTION 
Disposition of 7°?U decay products following inhalation of 
2321J02.(NOs)2 aerosols, 3:41701 (PNL-2500(Pt.1)) 
Retention and translocation of inhaled urany] nitrate (7°°U and 
2321) in rats, 3:41696 (PNL-2500(Pt.1)) 
URANIUM 233/INHALATION 
Retention and translocation of inhaled urany] nitrate (7°°U and 
232{) in rats, 3:41696 (PNL-2500(Pt.1)) 
URANIUM 233/TISSUE DISTRIBUTION 
Retention and translocation of inhaled urany! nitrate (7°°U and 
2321) in rats, 3:41696 (PNL-2500(Pt.1)) 
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URANIUM 235/COMPRESSION 
Profiled explosion-induced compression of uranium, 3:42036 
URANIUM 235/GAMMA SPECTROSCOPY 
Verification of 7°°U enrichment in SNM receipts at the DOE 
Feed Materials Production Center, 3:39362 (NLCO-1150) 
URANIUM 235/ISOTOPE SEPARATION 
Isotopic enrichment of uranium hexafluoride (Patent), 3:39279 
URANIUM 235/THERMONUCLEAR REACTIONS 
Profiled explosion-induced compression of uranium, 3:42036 
URANIUM 235/TRANSPORT 
Criticality safety evaluation of a type B enriched uranium shipping 
container (Model D-14), 3:41276 (Y/DD-241) 
URANIUM 235 TARGET/NEUTRON REACTIONS 
Fission cross section of 7*°Pu relative to **°U from 0.1 to 10 MeV, 
3:41906 (ANL/NDM-39) 
URANIUM 238/ISOTOPE SEPARATION 
Isotopic enrichment of uranium hexafluoride (Patent), 3:39279 
URANIUM 238 TARGET/PION MINUS REACTIONS 
Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c, 3:41831 
URANIUM 238 TARGET/PROTON REACTIONS 
Multiplicity distribution of secondary particles for hadron 
interactions with nuclei at 7 GeV/c, 3:41831 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/DE HAAS-VAN ALPHEN EFFECT 
de Haas-van Alphen effect and the band structure of UGes, 
3:41097 
URANIUM ALLOYS/ELECTRONIC STRUCTURE 
de Haas-van Alphen effect and the band structure of UGes, 
3:41097 
URANIUM ALLOYS/FERMI LEVEL 
de Haas-van Alphen effect and the band structure of UGes, 
3:41097 
URANIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Effects of heat treatment on the microstructure and mechanical 
behaviour of U-0.75 wt% Mo-0.75 wt.% Nb-0.75 wt.% Zr-0.50 
wt.% Ti, 3:41072 
URANIUM BASE ALLOYS/MICROSTRUCTURE 
Effects of heat treatment on the microstructure and mechanical 
behaviour of U-0.75 wt% Mo-0.75 wt.% Nb-0.75 wt.% Zr-0.50 
wt.% Ti, 3:41072 
URANIUM CARBIDES/PHYSICAL RADIATION EFFECTS 
Irradiation performance of HTGR fuel rods in HFIR experiments 
HRB-9 and -10, 3:40158 (ORNL-5254) 
URANIUM COMPLEXES 
Studies on complex compounds of uranium(IV) with pyridine and 
quinoline carboxylic acid. Part II, 3:41228 
URANIUM DEPOSITS 
See also RANGER DEPOSIT 
URANIUM DEPOSITS/AERIAL PROSPECTING 
NURE aerial gamma ray and magnetic reconnaissance survey. 
Thorpe area Harrisburg NK 18-10 quadrangle. Volume I. 
Narrative report, 3:39242 (GJBX-33(78)) 
URANIUM DEPOSITS/CLASSIFICATION 
Classification of uranium deposits in and related to plutonic 
igneous rocks, 3:39205 (GJBX-12(78)) 
Classification of uranium deposits in sedimentary host rocks, 
3:39206 (GJBX-12(78)) 
URANIUM DEPOSITS/EXPLOITATION 
Geology of alternate energy resources in the South-Central United 
States, 3:38841 
URANIUM DEPOSITS/EXPLORATION 
Extraction of uranium ions from water: a rapid and convenient 
method using prepackaged ion exchange resins, 3:39254 
From exploration to operation: overview of Bear Creek uranium 
project, 3:39256 
Frontier areas and exploration techniques. Frontier uranium 
exploration in the South-Central United States, 3:39260 
Geology of alternate energy resources in the South-Central United 
States, 3:38841 
— gamma-ray spectrometry in uranium exploration, 
:39259 
Hydrogeochemical and stream-sediment reconnaissance survey of 
the National Uranium Resource Evaluation (NURE) Program: 
western United States. Quarterly progress report, October- 
December 1977, 3:39251 (UCID-16911-77-4) 
Lithologic log and interpretation of instrument logs NURE 
project, Carson Sink, Nevada, borehole, 3:39244 (GJBX-53(78)) 
NDA technology for uranium resource evaluation. Progress 
report, October 1-December 31, 1977, 3:39247 (LA-7251-PR) 
NaS) of uranium in sedimentary rocks, 3:39207 (GJBX- 
Trend areas and exploration techniques. South-Texas uranium: 
geologic controls, exploration techniques, and potential, 3:39261 
Unconformity-type proterozoic pitchblende ore body model and 
its application to northern Michigan, 3:39240 (GJBX-12(78)) 





URANIUM DEPOSITS/FUNCTIONAL MODELS 


Uranium exploration expenditures in 1977 and plans for 1978-1979, 


3:39246 (GJO-103(78)) 

Uranium indications in the Precambrian rocks of southern 
Wyoming, 3:39239 (GJBX-12(78)) 

Uranium in the Precambrian conglomerates of the Black Hills, 
South Dakota, 3:39241 (GJBX-12(78)) 

URANIUM DEPOSITS/FUNCTIONAL MODELS 

Unconformity-type proterozoic pitchblende ore body model and 
its application to northern Michigan, 3:39240 (GJBX-12(78)) 

URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 

Extraction of uranium ions from water: a rapid and convenient 
method using prepackaged ion exchange resins, 3:39254 

Geochemical and geophysical reconnaissance in northern 
Peninsula Michigan and northeastern Wisconsin, 3:39248 
(RME-1099) 

Geophysical and geochemical exploration (Patent), 3:39252 

Hydrogeochemical and stream sediment reconnaissance: eastern 
United States. Quarterly report, January-March 1978, 3:39233 
(DPST-78-138-1) 

URANIUM DEPOSITS/GEOCHEMISTRY 

Calcretes and their uranium potential in the southwestern United 
States, 3:39209 (GJBX-12(78)) 

Criteria for Ilimaussaq-type uranium in the U.S., 3:39215 (GJBX- 
12(78)) 

Geochemical genesis of uranium in the southern San Juan Basin, 
3:39208 (GJBX-12(78)) 

Synthesis of uranium-related studies in the Precambrian rocks of 
the Granite Mountains, Wyomimg, 3:39213 (GJBX-12(78)) 

URANIUM DEPOSITS/GEOLOGY 

Criteria for Alligator River type uranium deposits in the United 
States, 3:39222 (GJBX-12(78)) 

Criteria for northern Saskatchewan type uranium deposits in the 
U.S., 3:39223 (GJBX-12(78)) 

Geology and the national uranium resource evaluation program, 
3:39204 (GJBX-12(78)) 

Huronian rocks and uraniferous conglomerates in the Canadian 
shield, 3:39224 (GSCan-P-68-40) 

Trend areas and exploration techniques. South-Texas uranium: 
geologic controls, exploration techniques, and potential, 3:39261 

Uranium in the Precambrian conglomerates of the Black Hills, 
South Dakota, 3:39241 (GJBX-12(78)) 

URANIUM DEPOSITS/GEOPHYSICAL SURVEYS 

Geophysical and geochemical exploration (Patent), 3:39252 

URA TUM DEPOSITS/LITHOLOGY 

ret ad Ilimaussaq-type uranium in the U.S., 3:39215 (GJBX- 
1 

Uranium in Devonian shales, 3:39212 (GJBX-12(78)) 

URANIUM DEPOSITS/MAGNETIC SURVEYS 
Palaeomagnetism and uranium exploration, 3:39253 
URANIUM DEPOSITS/MINERALIZATION 

Criteria for Pocos de Caldas type uranium in the U.S., 3:39214 
(GJBX-12(78)) 

URANIUM DEPOSITS/NEUTRON-NEUTRON LOGGING 

Analysis of pulsed neutron uranium logging signals to minimize 
effects of trace neutron absorbers in the rock formation, 3:39249 
(SAND-78-0328) 

URANIUM DEPOSITS/ORIGIN 

Calcretes and their uranium potential in the southwestern United 
States, 3:39209 (GJBX-12(78)) 

Criteria for uranium deposition in the Date Creek Basin and 
adjacent areas, west-central Arizona, 3:39211 (GJBX-12(78)) 

Criteria for Alligator River type uranium deposits in the United 
States, 3:39222 (GJBX-12(78)) 

Favourable conditions for the formation of basal type uranium 
deposits, 3:39227 

Geochemical genesis of uranium in the southern San Juan Basin, 
3:39208 (GIBX.12078) 

Sedimentologic and structural controls of uranium deposits in the 
tertiary basins of Wyoming, 3:39210 (GJBX-12(78)) 

URANIUM DEPOSITS/P OGENESIS 

Role of semipermeable membranes in the formation of certain 

vanadium-uranium deposits, 3:39255 
URANIUM DEPOSITS/PROSPECTING 

Evaluation of modern uranium prospecting techniques, 3:39231 

ope 5713) 
eochemical 0? \uaeauaaa in the Eastern United States, 
N02 2 (DP-MS-77-101) 

Uramium hydrogeochemical and stream sediment pilot study of 
the Boulder Batholith, Montana. Informal report, 3:39245 
(GJBX-56(78)) 

URANIUM DEPOSITS/RADIOMETRIC SURVEYS 
ee gamma-ray spectrometry in uranium exploration, 


URANIUM DEPOSITS/REMOTE SENSING 
LANDSAT Data analysis of some known uranium areas, 3:39236 
(GJBX-12(78)) 
Optimum multispectral scanner, 3:39238 (GJBX-12(78)) 
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Video image processing for uranium resource assessment, 3:39237 
(GJBX-12(78)) 
URANIUM DEPOSITS/STRATIGRAPHY 
Criteria for Alligator River type uranium deposits in the United 
States, 3:39222 (GJBX-12(78)) 
Criteria for northern Saskatchewan type uranium deposits in the 
U.S., 3:39223 (GJBX-12(78)) 
URANIUM DEPOSITS/SURFACE MINING 
From exploration to operation: overview of Bear Creek uranium 
project, 3:39256 
URANIUM DEPOSITS/TECTONICS 
Criteria for Ilimaussaq-type uranium in the U.S., 3:39215 (GJBX- 
12(78)) 
URANIUM DIOXIDE/CHEMICAL PREPARATION 
Uranium dioxide calcining apparatus and method (Patent), 3:39283 
URANIUM DIOXIDE/FLASH HEATING 
Improvement of properties of sinterable uranium dioxide powders, 
3:39286 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Irradiation performance of HTGR fuel rods in HFIR experiments 
HRB-9 and -10, 3:40158 (ORNL-5254) 
Postirradiation examination results for the Irradiation Effects Test 
IE-5, 3:40142 (TREE-NUREG-1201) 
URANIUM DIOXIDE/SINTERING 
Improvement of properties of sinterable uranium dioxide powders, 
3:39286 
URANIUM HEXAFLUORIDE/EMISSION SPECTRA 
Jahn-Teller effect in the lowest charge transfer state of UFe, 
3:41801 
URANIUM HEXAFLUORIDE/ENERGY TRANSPORT 
Risks in transporting materials for various energy industries, 
3:39299 
URANIUM HEXAFLUORIDE/GAS CHROMATOGRAPHY 
Process and effluent control of fluorine and fluoride gases in the 
conversion of uranium ores to uranium hexafluoride by gas 
chromatography, 3:39273 (K Y-685) 
URANIUM HEXAFLUORIDE/JAHN-TELLER EFFECT 
Jahn-Teller effect in the lowest charge transfer state of UFe, 
3:41801 
URANIUM HEXAFLUORIDE/PHOTOLYSIS 
Polyhalide photofragment spectra. II. Ultraviolet 
photodissociation dynamics of UFe, 3:41210 
URANIUM HEXAFLUORIDE/TRANSPORT 
Safety analysis report on the Paducah Tiger” overpack for 10-ton 
cylinder of uranium hexafluoride (Puncture tests), 3:41277 (KY- 
665(Suppl. DApp. IRev 1) 1)) 
URANIUM HEXAFLUORIDE/VISIBLE SPECTRA 
Jahn-Teller effect in the lowest charge transfer state of UFs, 
3:41801 
URANIUM ISOTOPES/BURNUP 
Sensitivity and uncertainty analysis for functionals of the time- 
dependent nuclide density field, 3:40285 (ORNL-5393) 
URANIUM ISOTOPES/SEPARATION NOZZLE METHOD 
Influence of process gas temperature on the uranium isotope 
separation in the ation nozzle, 3:39277 (KFK-2466) 
URANIUM MINES/ 
Economic evaiuation of in situ extraction for copper, gold, and 
uranium, 3:39263 
URANIUM MINES/ENVIRONMENTAL IMPACT 
STATEMENTS 
Operation of Lucky Mc Gas Hills Uranium Mill, Utah 
International Inc. (Lucky Mc Uranium Corporation). Docket 
no. 40-2259. Final environmental statement, 3:39264 (PB- 
274145) 
URANIUM MINES/ENVIRONMENTAL IMPACTS 
Environmental impact of nuclear industry. Results of research on 
environmental radionuclide transfer, 3:41536 
Environmental considerations. Environmental impacts of uranium 
mining in South Texas, 3:39270 
a of environmental factors on uranium mining, 
:392 


URANIUM MINES/LAND RECLAMATION 
From exploration to operation: overview of Bear Creek uranium 
project, 3:39256 
URANIUM MINES/PRODUCTIVITY 
Cellier mines (French uranium mines), 3:39267 
URANIUM MINES/RADIATION MONITORING 
Development of radiochemical method for analyzing radon gas in 
uranium mine atmospheres, 3:41192 (ANL-77-65(Pt.2)) 
Radon and thoron dosimetry by plastic solid state nuclear track 
detectors, 3:41402 
URANIUM MINES/ROOF BOLTS 
Friction rock stabilizers in uranium mining, 3:39268 
URANIUM MINES/WASTE MANAG 
From exploration to operation: overview of Bear Creek uranium 
project, 3:39256 
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URANIUM ORES/ION EXCHANGE 
Laboratory-scale bacterially assisted leaching of Canadian 
uranium ores, 3:39275 
URANIUM ORES/LEACHING 
Laboratory-scale bacterially assisted leaching of Canadian 
uranium ores, 3:39275 
Microbiological leaching of ores and concentrates, 3:39276 
URANIUM ORES/MINING 
International cooperation in uranium prospecting and mining, 
3:39258 
URANIUM ORES/ORE PROCESSING 
Cellier mines (French uranium mines), 3:39267 
Design requirements for uranium ion exchange from ammonium 
bicarbonate solutions in a fluidized system, 3:39271 (BM-RI- 
8280) 
Workshop on the federal-state regulation of uranium mills, 3:39367 
(NUREG/CR-0029) 
URANIUM ORES/PROSPECTING 
International cooperation in uranium prospecting and mining, 
3:39258 
Radon and thoron dosimetry by plastic solid state nuclear track 
detectors, 3:41402 
URANIUM ORES/RADIOACTIVE EFFLUENTS 
Inhaled radon daughters and uranium ore dust in rodents, 3:41700 
(PNL-2500(Pt.1)) 
URANIUM ORES/SOLUTION MINING 
Economic evaluation of in situ extraction of uranium (From low- 
grade deposits), 3:39265 
Environmental considerations. Environmental impacts of uranium 
mining in South Texas, 3:39270 
Resource development/utilization. Uranium in-situ leaching in the 
tertiary deposits of South Texas, 3:39269 
URANIUM ORES/SOLVENT EXTRACTION 
Laboratory-scale bacterially assisted leaching of Canadian 
uranium ores, 3:39275 
URANIUM ORES/SURFACE MINING 
Environmental considerations. Environmental impacts of uranium 
mining in South Texas, 3:39270 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES/EVAPORATION 
Materials chemistry, 3:41086 (LBL-6016) 
URANIUM RESERVES/REVIEWS 
Uranium: resources, production, and demand, 3:39228 
URANYL COMPLEXES/RAMAN SPECTRA 
Raman spectroscopic studies of some uranyl nitrate complexes (K, 
Rb, Cs, NH), 3:41227 
URANYL NITRATES/INHALATION 
Long-term effects of inhaled uranyl nitrate in rats, 3:41677 (PNL- 
2500(Pt.1)) 
Retention and translocation of inhaled urany! nitrate (7°°U and 
2321) in rats, 3:41696 (PNL-2500(Pt.1)) 
URANYL NITRATES/RAMAN SPECTRA 
Raman spectroscopic studies of some urany] nitrate complexes (K, 
Rb, Cs, NH4), 3:41227 
URANYL NITRATES/TISSUE DISTRIBUTION 
Retention and translocation of inhaled urany] nitrate (7°°U and 
2321) in rats, 3:41696 (PNL-2500(Pt.1)) 
URANYL NITRATES/URANIUM 233 
Retention and translocation of inhaled urany] nitrate (75°U and 
232[)) in rats, 3:41696 (PNL-2500(Pt.1)) 
URBAN AREAS 
Regional and Urban Studies Section (Oak Ridge National Lab.; 
activities and research summary), 3:40520 (ORNL-5364) 
URBAN AREAS/AIR POLLUTION 
Mathematical modeling of particulate thermal coagulation and 
transport downstream of an urban area source, 3:41472 
Modifications of air ionisation in working rooms, 3:41465 
URBAN AREAS/AIR QUALITY 
Air quality and center city residential development. 
(Environmental pollutants and the urban economy), 3:41451 
(PB-273015) 
URBAN AREAS/BUILDINGS 
Buildings energy use data book: edition 1 (8 chapters plus 
gl , user’s guide, indexes, and bibliography), 3:40709 
(ORNL-5363) 
URBAN AREAS/ENERGY SUPPLIES 
Energy supply to densely populated areas exemplified by 
Manhattan Island, 3:40797 
URBAN AREAS/LIGHTING SYSTEMS 
Syracuse street lighting: defensive decision-making by a city faced 
with escalating energy costs, 3:40919 (SRC-TR-77-595-4) 
URBAN AREAS/TRANSPORTATION SYSTEMS 
= for cities: the role of Federal policy (Book), 
:40537 


US HUD/DEMONSTRATION PROGRAMS 


URINE/PERSONNEL MONITORING 

Determination of phenol in the urine of workers exposed to 

benzene, 3:41750 
URINE/PHENOLS 

Determination of phenol in the urine of workers exposed to 

benzene, 3:41750 
US BUREAU OF MINES/RESEARCH PROGRAMS 
Mine Health and Safety Program of the Bureau of Mines, 3:39028 
Mining research review: an annual review of selected mining 
research activities of the Bureau of Mines, 3:38856 (PB-272912) 
Mining Research Program of the Bureau of Mines, 3:39027 
US DOE/COMMODITIES 

Bar code asset management system, 3:40505 (EGG-1183-1725) 
US DOE/EQUIPMENT 

Bar code asset management system, 3:40505 (EGG-1183-1725) 
US DOE/ICES 

Department of Energy and its Integrated Community Energy 
Systems (ICES) program, 3:40587 (NP-23196) 

US DOE/INTERNATIONAL COOPERATION 

Fossil Energy Research and Development Program of the U.S. 

Department of Energy, FY 1979, 3:38728 (DOE/ET-0013(78)) 
US DOE/PERSONNEL 

Comparison of compensation paid scientists and engineers in 
research and development. DOE national survey of 
compensation. 1977 data, 3:42080 (DOE/AD-0008/1) 

US DOE/RESEARCH PROGRAMS 

Department of Energy position paper on alcohol fuels, 3:39408 
(DOE/US-0001/1) 

Fossil Energy Research and Development Pro; of the U.S. 
Department of Energy, FY 1979, 3:38728 (DOE/ET-0013(78)) 

MAPS3S: studying the transport, transformation, and fate of 
atmospheric energy-related pollutants, 3:41436 (DOE/EV- 
0008/1) 

US EES/EDUCATIONAL TOOLS 
Nature of extended learning programs, 3:40936 (LBL-5236) 
US EES/FINANCING 

Need for a coordinated national energy extension service, 3:40659 
(LBL-5236) 

US EES/LEGISLATION 

Need for a coordinated national energy extension service, 3:40659 
(LBL-5236) 

Status report on legislation before Congress, 3:40658 (LBL-5236) 

US EES/MEETINGS 

Proceedings of 1976 summer workshop on an Energy Extension 

Service, 3:40761 (LBL-5236) 
US EES/PLANNING 

We can solve the energy crisis: the transfer of energy conservation 
technology, 3:40605 (LBL-5236) 

What is agricultural extension and how might its ex 
to an Energy Extension Service, 3:40660 (LBL-5236) 

Why Connecticut does not support the concept of an Ries 
Extension Service program, 3:40601 (LBL-5236) 

US EES/RECOMMENDATIONS 

Solar demonstration projects and their role in the solar 

commercialization process, 3:39461 (LBL-5236) 
US EPA/DATA ACQUISITION 

Evaluation of the national environmental specimen bank survey, 

3:41431 (PB-273823) 
US ERDA 

See also IDAHO NATIONAL ENGINEERING 
LABORATORY 
US ERDA/BIBLIOGRAPHIES 

Headquarters reports of the Energy Research and Development 

Administration: 1975-1977, 3:42079 (DOE/AD-000 
US ERDA/ENERGY CONSERVATION 
Overview of ERDA's Conservation Program, 3:40760 (LBL-5236) 
US ERDA/LEGISLATION 
Status report on legislation before Congress, 3:40658 (LBL-5236) 
US ERDA/PLANNING 

Environmental Development Plan (EDP). Coal gasification 

program, FY 1977, 3:38819 (DOE/EDP-0013) 
US ERDA/RESEARCH PROGRAMS 

Advanced heat engine development plan for conservation, 3:40758 
(CONF-770110-) 

CONRT view of the ceramics technology (ERDA's Division of 
Conservation Research and Technology (CONRT)), 3:40759 
(CONF-770110-) 

= status of the U.S. photovoltaic conversion program, 

514 

Energy efficiency engineering and CONRT (Keynote Address: 
ERDA’s Division of Conservation Research and Technology 
OlIOS under the Office of Conservation), 3:40757 (CONF- 

US HUD/DEMONSTRATION PROGRAMS 

Clouded progress: an evaluation of the HUD Residential Solar 

Energy Program, 3:39737 


ience relate 





US NRC/INTERNATIONAL AGREEMENTS 


US NRC/INTERNATIONAL AGREEMENTS 
NRC international agreements on reactor safety research, 3:40472 
US NRC/REACTOR LICENSING 
Indexes to Nuclear Regulatory Commission issuance, January- 
June 1977, 3:40244 (NTISUB/C/ 142-402) 
USA 
See also ALABAMA 
APPALACHIA 
ARIZONA 
ARKANSAS 
CALIFORNIA 
COLORADO 
CONNECTICUT 
DELAWARE 
GEORGIA 
IDAHO 
KENTUCKY 
LOUISIANA 
MICHIGAN 
iM ISSISSIPPI 
MISSOURI 
MONTANA 
NEVADA 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
NORTH DAKOTA 
OHIO 
OKLAHOMA 
OREGON 
PENNSYLVANIA 
ROCKY MOUNTAIN REGION 
SOUTH CAROLINA 
SOUTH DAKOTA 
TENNESSEE 
TEXAS 
UTAH 
WASHINGTON 
WEST VIRGINIA 
WISCONSIN 
WYOMING 
USA/AGRICULTURE 
Energy and agriculture, 3:40854 (LBL-5236) 
USA/BLACK SHALES 
Eastern Gas Shales Project. Quarterly report, July 1-September 
30, 1977, 3:39141 (MERC/CR-78/1) 
USA/BWR TYPE REACTORS 
Licensed operating reactors. Operating units status report, data as 
of 2-28-78, 3:40130 (NUREG-0020(Vol.2)(No.3)) 
USA/COAL INDUSTRY 
Goals and problems of the U.S. coal industry, 3:39013 
USA/COAL RESERVES 
Assessment of coal resources, 3:38833 (CONF-770136-) 
Coal for synfuels: resources, reserves, and realities, 3:38834 
(CONF-770136-) 
Goals and problems of the U.S. coal industry, 3:39013 
Metallurgia and metallurgical coal (Metallurgical coals), 3:38835 
(CONF-770136-) 
USA/COMMERCIAL SECTOR 
Commercial demand for energy: a disaggregated approach (Model 
validation for 1970-1975; forecasting to 2000), 3:40639 (ORNL/ 
CON-15) 
USA/ECONOMIC DEVELOPMENT 
Energy-employment question, 3:40607 (LBL-5236) 
USA/ECONOMIC GROWTH 
Services and energy in U.S. economic growth (Projections 1975- 
2000), 3:40518 (ORAU/IEA(M)-77-33) 
USA/ENERGY CONSERVATION 
Efficient energy use and well being: international comparisons, 
3:40765 (LBL-5236) 
Energy conservation in housing, 3:40816 (LBL-5236) 
Energy-employment question, 3:40607 (LBL-5236) 
Overview of ERDA’s Conservation Program, 3:40760 (LBL-5236) 
Remarks of Governor Thomas P. Salmon. Alternative sources and 
energy conservation, 3:40628 
Understanding energy conservation, 3:40763 (LBL-5236) 
We can solve the energy crisis: the transfer of energy conservation 
technology, 3:40605 (LBL-5236) 
USA/ENERGY CONSUMPTION 
Efficient energy use and well being: international comparisons, 
3:40765 (LBL-5236) 
Perceptions about the relation between energy and the gross 
national product, 3:40606 (LBL-5236) 
Understanding energy conservation, 3:40763 (LBL-5236) 
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USA/ENERGY DEMAND 

Regional and Urban Studies Section (Oak Ridge National Lab.; 

activities and research summary), 3:40520 (ORNL-5364) 
USA/ENERGY FACILITIES 

Projects to expand fuel sources in Eastern States: an update of 
Information Circular 8725. Survey of planned or proposed coal 
mines, coal and noncoal conversion plants, electric generating 

lants, oil refineries, uranium enrichment facilities, and related 
infrastructure, in states East of the Mississippi River (as of July 
1977) _ tables), 3:40549 (BM-IC-8765) 
USA/ENERGY POLICY 

Energy-employment Sa. 3:40607 (LBL-5236) 

Fallacies of a national energy program: an overview of our energy 
situation, 3:40661 (NP-23196) 

USA/ENERGY SHORTAGES 

Need for power study: an assessment of the adequacy of future 

electric generating capacity, 3:40685 (MTR-7549) 
USA/ENERGY SOURCES 

Energy and agriculture, 3:40854 (LBL-5236) 

Fallacies of a national energy program: an overview of our energy 
situation, 3:40661 (NP-23196) 

USA/ENERGY SUPPLIES 

Regional and Urban Studies Section (Oak Ridge National Lab.; 
activities and research summary), 3:40520 (ORNL-5364) 

Remarks of Governor Thomas P. Salmon. Alternative sources and 
energy conservation, 3:40628 

USA/FOREIGN POLICY 

U.S. international minerals policy in the 1970's, 3:40561 
USA/FOSSIL-FUEL POWER PLANTS 

Potential for coal use in New England, 3:40701 
USA/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment reconnaissance: eastern 
United States. Quarterly report, January-March 1978, 3:39233 
(DPST-78-138-1) 

NURE geochemical investigations in the Eastern United States, 
3 3925 (DP-MS-77-101) 

USA/GEOPHYSICAL SURVEYS 

In-situ stress: an analysis, 3:38908 

USA/GEOTHERMAL RESOURCES 

Utilization of U.S. geothermal resources, 3:39860 (EPRI-ER-660- 
SR) 

USA/GROSS NATIONAL PRODUCT 

Perceptions about the relation between energy and the gross 
national product, 3:40606 (LBL-5236) 

USA/INTERNATIONAL COOPERATION 

Outline of a study of the energy needs, uses, and resources of 
developing countries and the implications for AID programs, 
3:40629 (BNL-23300) 

USA/NATURAL GAS DEPOSITS 

Eastern Gas Shales Project. Quarterly report, July 1-September 

30, 1977, 3:39141 (MERC/CR-78/1) 
USA/NUCLEAR PARKS 

Preliminary assessment of nuclear energy centers and energy 
systems a: in the western United States. Final report, 
3:40341 = gd 1) 

USA/NUCL WER PLANTS 

Experience > with Hl HEPA filters at United States nuclear 
installations, 3:40248 

Licensed operating reactors. Operating units status report, data as 
of 2-28-78, 3:40130 (NUREG-0020(Vol.2)(No.3)) 

USA/POPULATION DYNAMICS 

Demographic trends and indicators (Buildings Energy Use Data 

Book; by ORNL), 3:40713 (ORNL-5363) 
USA/POWER DEMAND 

Need for power study: an assessment of the adequacy of future 

electric generating capacity, 3:40685 (MTR-7549) 
USA/PWR TYPE REACTORS 

Licensed operating reactors. Operating units status report, data as 

of 2-28-78, 3:40130 yt oy on eg 2)(No.3)) 
USA/RADIOACTIVE WASTE DISPO: 

High-level nuclear waste pon ay in Bae United States: a time 

or decisions, 3:39342 
USA/URANIUM DEPOSITS 

— uiG the national uranium resource evaluation program, 
3;39 GJBX-12(78)) 

Hijiregecobionical and stream sediment reconnaissance: eastern 
United States. Quarterly report, January-March 1978, 3:39233 
(DPST-78-138-1) 

USSR 
See also KAMCHATKA 
USSR/COAL MINING 
Hydraulic mining in the Soviet Union, 3:38877 
USSR/ELECTRIC POWER INDUSTRY 
Promising types of principal power plant equipment, 3:40706 
SSR/ELECTRIC UTILITIES 


System of indices characterizing results of economic activities of 
electrical enterprises, 3:40699 
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USSR/HEAT FLOW 
Thermal models of arcs and ridges: a source-span-sink model, 
3:41767 
USSR/NATURAL GAS DEPOSITS 
Technical-economic indices of geophysical studies in oil and gas 
wells, 3:39102 
USSR/NUCLEAR EXPLOSIONS 
Review of Soviet studies related to peaceful underground nuclear 
explosions, 3:41423 (UCID-17729) 
USSR/PETROLEUM DEPOSITS 
Technical-economic indices of geophysical studies in oil and gas 
wells, 3:39102 
USSR/POWER SYSTEMS 
Electric power systems of the USSR in the tenth Five-Year Plan 
period (1976-1980), 3:40695 
USSR power networks during the tenth five year’s plan, 3:39987 
UTAH/COAL MINES 
Three-dimensional analysis of a single- and double-entry coal 
mine, 3:38897 
UTAH/FOSSIL-FUEL POWER PLANTS 
Kaiparowits: a case study of conflicting interests, 3:41543 
Site-specific analysis of hybrid geothermal/fossil power plants, 
3:39901 (TID-27926) 
UTAH/GEOTHERMAL EXPLORATION 
Statistical evaluation of electrical sounding methods. Part II. 
Applied electromagnetic depth sounding, 3:39889 
UTAH/GEOTHERMAL POWER PLANTS 
Site-specific analysis of hybrid geothermal/fossil power plants, 
3:39901 (TID-27926) 
UTAH/HOT SPRINGS 
Geochemistry and hydrothermal alteration at selected Utah hot 
springs. Final report: Volume 3 (revised), 3:39888 (NP-23115) 
UTAH/MAGMA SYSTEMS 
Pleistocene rhyolite of the Mineral Mountains, Utah: geothermal 
and archeological significance, 3:39871 
UTAH/STRATIGRAPHY 
Pleistocene rhyolite of the Mineral Mountains, Utah: geothermal 
and archeological significance, 3:39871 
UTAH/URANIUM MINES 
Operation of Lucky Mc Gas Hills Uranium Mill, Utah 
International Inc. (Lucky Mc Uranium Corporation). Docket 
no. 40-2259. Final environmental statement, 3:39264 (PB- 
274145) 


Vv 


VACUUM SYSTEMS/DEGASSING 
Radiation cleanup of vacuum systems (radiation-induced 
outgassing). Final report, September 15, 1976-November 14, 
1977, 3:42072 (COO-4093-2) 
VALVES/POWER SUPPLIES 
Method of calculation of the efficiency of gas thermoelectric 
drives (For control and shutoff devices for pipelines), 3:40748 
VAN ALLEN BELTS 
See RADIATION BELTS 
VAN DE GRAAFF ACCELERATORS/OPERATION 
Improvements in the accelerator and auxiliary equipment (Univ. 
of Minnesota), 3:41384 (COO-1265-190) 
VANADIUM/ABSORPTION SPECTROSCOPY 
Improvement of the Wickbold combustion apparatus for the 
decomposition of petroleum products and used lubricating oils 
for the trace analysis of inorganic components, 3:41198 
VANADIUM/ELECTRONIC SPECIFIC HEAT 
Correlation of temperature properties of electronic specific heat 
and heat conduction of transition metals at high temperatures, 
3:41101 
VANADIUM/ENTHALPY 
Enthalpy and heat capacity of niobium and vanadium in the region 
from 298.15°K to the melting point, 3:41102 
VANADIUM/FUSION HEAT 
Enthalpy and heat capacity of niobium and vanadium in the region 
from 298.15°K to the melting point, 3:41102 
VANADIUM/SPECIFIC HEAT 
Enthalpy and heat capacity of niobium and vanadium in the region 
from 298.15°K to the melting point, 3:41102 
VANADIUM 54/ENERGY LEVELS 
Nuclear data sheets for A= 54, 3:41877 
VANADIUM ALLOYS/MECHANICAL PROPERTIES 
Introduction of high oxygen affinity elements manganese, 
chromium, and vanadium in the powder metallurgy of P/M 
parts, 3:41078 


VIRUSES/INFECTIVITY 


VANADIUM MINERALS/PETROGENESIS 
Role of semipermeable membranes in the formation of certain 
vanadium-uranium deposits, 3:39255 
VANADIUM OXIDES/CATALYTIC EFFECTS 
Geochemical origin of organic sulfur compounds: thiophene 
derivatives from ethylbenzene and sulfur, 3:39131 
VANADIUM SILICIDES/PHYSICAL RADIATION EFFECTS 
Superconductivity in irradiated A-15 compounds at low fluences. 
I. Neutron-irradiated V3Si, 3:41099 
VANADIUM SILICIDES/SUPERCONDUCTIVITY 
Superconductivity in irradiated A-15 compounds at low fluences. 
I. Neutron-irradiated V3Si, 3:41099 
VANPOOLING/EVALUATION 
Evaluation of the Federal Energy Administration (FEA) Vanpool 
Marketing and Implementation Demonstration Program. Final 
report, 3:40600 (HCP/J60438-01) 
VANPOOLING/ORGANIZING 
How to put together a vanpool, 3:40849 _ 22775) 
VANPOOLING/RECOMMENDATIONS 
Evaluation of the Federal Energy Administration (FEA) Vanpool 
Marketing and Implementation Demonstration Program. Final 
report, 3:40600 (HCP/J60438-01) 
VAPOR INCINERATORS 
See AFTERBURNERS 
VECTOR DOMINANCE MODEL/PHOTON-NUCLEON 
INTERACTIONS 
New vector mesons and photon total cross sections, 3:41846 
VEGETABLES 
(Edible parts of plants only.) 
See also ONIONS 
POTATOES 
SOYBEANS 
VEGETABLES/RADIOACTIVITY 
Fruit and vegetable radioactivity survey, Nevada Test Site 
environs, 3:41502 (EMSL-LV-0539-13) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
EARTHMOVING EQUIPMENT 
ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/DESIGN 
New criteria for the coming generation of vehicles, 3:40940 
(CONF-7606118-P1) 
VEHICLES/MEETINGS 
Engineering applications of solid mechanics (Twenty papers), 
3:40939 (CONF-7606118-P1) 
VENEZUELA/OFFSHORE OPERATIONS 
Offshore: nations needing our help to exploit oil and gas (British 
offshore supply industry), 3:40670 
VENTILATION/COMPUTER CALCULATIONS 
Analysis of ventilation systems by means of computers, 3:38961 
Stability of airflows in mine ventilation networks, 3:38962 
VENTILATION/MATHEMATICAL MODELS 
Modelling of the airstream in the system: main gate, longwall face, 
return gate, and gob and its use in underground mine operation, 
3:38959 
VENTILATION/MONITORING 
Whole mine communications and monitoring system, 3:38946 
VENTILATION SYSTEMS/ELECTRIC DISCHARGES 
Electrostatic hazards associated with the use of flexible plastic 
ventilation ducts, 3:38936 
VENTILATION SYSTEMS/ELECTROSTATICS 
Electrostatic hazards associated with the use of flexible plastic 
ventilation ducts, 3:38936 
VENTILATION SYSTEMS/SAFETY ENGINEERING 
Electrostatic hazards associated with the use of flexible plastic 
ventilation ducts, 3:38936 
VERTEBRAE/BIOMEDICAL RADIOGRAPHY 
Radiologic aspects of diffuse idiopathic skeletal hyperostosis in the 
spine, 3:41655 
VERTEBRAE/SPONDYLITIS 
Radiologic aspects of diffuse idiopathic skeletal hyperostosis in the 
spine, 3:41655 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VIRUSES 
See also BACTERIOPHAGES 
ONCOGENIC VIRUSES 
TOBACCO MOSAIC VIRUS 
VIRUSES/INFECTIVITY 
Antiviral action of a rifamycin derivative: formation of Rous 
sarcoma virus particles deficient in 60 to 70S RNA, 3:41622 





VIRUSES/RNA 


VIRUSES/RNA 
Interaction of elongation factor 1 with aminoacylated brome 
mosaic virus and tRNA’s, 3:41632 
VISCOSIMETERS/SAMPLE PREPARATION 
Gas generator research and development: BI-GAS process. 
Quarterly report, July-September 1977. BCR report L-852, 
3:38741 (FE-1207-37) 
VISIBLE RADIATION/BIOLOGICAL EFFECTS 
Photo-initiated processes in version. Final report, 3:41552 (COO- 
1627-32) 
VISION/BIOCHEMICAL REACTION KINETICS 
Photo-initiated processes in version. Final report, 3:41552 (COO- 
1627-32) 
VOLCANIC REGIONS/INFRARED SURVEYS 
Field measurements of irradiation: first use in Italian geology, 
3:39887 (NP-22879) 
VOLCANIC ROCKS 
See also ANDESITES 
RHYOLITES 
VOLCANIC ROCKS/DIAGENESIS 
Uranium and the diagenesis of volcanic sediments, 3:39216 
(GJBX-12(78)) 
VOLCANIC ROCKS/LITHOLOGY 
Uranium potential of the Challis volcanics of the Stanley Basin, 
Idaho, 3:39217 (GJBX-12(78)) 
VOLCANIC ROCKS/ROCK-FLUID INTERACTIONS 
Hydrothermal metamorphism and vein minerals of the Yugawara 
eothermal area, Japan, 3:39878 
VOLTAGE REGULATORS/OPTIMIZATION 
Voltage regulation of large brushless turbogenerators, 3:40050 
CTOR/RADIATION MONITORING 
Environmental radiation surveillance conducted in the vicinity of 
the Fort St. Vrain Nuclear Generating Station for the Public 
Service Company of Colorado, 3:41482 (NP-23184) 
VRAIN REACTOR/RADIOACTIVE EFFLUENTS 
Environmental radiation surveillance conducted in the vicinity of 
the Fort St. Vrain Nuclear Generating Station for the Public 
Service Company of Colorado, 3:41482 (NP-23184) 


Ww 


WARFARE 
Neutron bomb and conventional wea; of mass destruction 
(Destructive-power gap narrowing), 3:40574 
WARFARE/CIVIL DEFENSE 
Solar and Special Studies (Oak Ridge National Lab.; annual 
summary of activities), 3:40724 (ORNL-5364) 
WASHINGTON/ENERGY POLICY 
Integrating policy analysis. Northwest Energy Policy Project 
Study Module VII. Final report, 3:40663 3 (NP 23019) 
WASHINGTON/GEOPHYSICAL SUR 
of the Grande Ronde Gover Yakima) basalt 
exposed at Sentinel Gap: potential use for stratigraphic 
correlation, 3:39335 (RHO-BWL-ST-2) 
WASHINGTON/RESOURCE 
Uranium and thorium content of intrusive rocks in northeastern 
Washington and northern Idaho, 3:39219 (GJBX-12(78)) 
WASHINGTON/URANIUM DEPOSITS 
Hydrogeochemical and stream-sediment reconnaissance survey of 
the National Uranium Resource Evaluation (NURE) Program: 
western United States. Quarterly progress report, October- 
December 1977, 3:39251 (UCID-16911-77-4) 
Uranium and thorium content of intrusive rocks in northeastern 
Washin and northern Idaho, 3:39219 (GJBX-12(78)) 
WASTE D AL 
See also MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
WASTE DISPOSAL/ECONOMICS 
Systems approach to the economics of waste handling, 3:40917 
WASTE DISPOSAL/HEALTH HAZARDS 
Cost and value of pathogen reduction for land application of 
sludges, 3:40923 (SAND-77-2045C) 
WASTE DISPOSAL/RADIOSTERILIZATION 
Cost and value of pathogen reduction for land application of 
sludges, 3:40923 (SAND-77-2045C) 
WASTE DISPOSAL/SOCIO-ECONOMIC FACTORS 
Cost and value of pathogen reduction for land application of 
—  -}- :40923 (SAND-77-2045C) 


Wwete heat rejection from geothermal power plants: review of 
data base and methodology, 3:39859 (EPREER-660-SR) 
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WASTE HEAT/ENVIRONMENTAL EFFECTS 
Quantitative environmental comparison of coal and nuclear 
eneration workshop summary, 3:40684 (MTR-7004) 
Ste T/HEAT RECOVERY 


Heat recovery in urban agglomerations, 3:40801 
Heat recuperation from domestic sewage, 3:40930 
Infancy left behind. Use of heat pumps in industrial operation, 


3:40886 
WASTE HEAT/HEAT RECOVERY EQUIPMENT 
Energy saving - not only in Germany. Regenerative heat recovery 
in a French automobile factory, 3:40887 
Heat exchanger for recovering waste heat (Patent), 3:40885 
Heat pipes to use heat from light fixtures (Patent), 3:40782 
Heat recuperative apparatus incorporating a cellular ceramic core 
(Patent), 3:40882 
Waste heat recovery system (Patent), 3:40881 
WASTE HEAT UTILIZATION 
Apparatus and method of utilizing waste heat from furnace 
combustion (Patent), 3:40828 
Heat recovery system for forced air furnaces (Patent), 3:40783 
Rational energy utilization in commercial facilities by means of 
heat recovery, 3:40843 
WASTE HEAT UTILIZATION/INDUSTRY 
Heat recovery in the ceramics industry, 3:40888 
WASTE HEAT UTILIZATION/RESEARCH PROGRAMS 
Design, oo and demonstration of a promising integrated 
appliance. Phase I: design. Final report, 3:40825 (SAN-1209-1) 
WASTE HEAT UTILIZATION/REVIEWS 
Waste heat from electrical power production, 3:40062 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE TRANSPORTATION 
Onondaga County steam station: a flawed attempt at adopting 
resource recovery, 3:40551 (SRC-TR-77-595-1) 
WASTE OILS/CHEMICAL ANALYSIS 
Improvement of the Wickbold combustion apparatus for the 
decomposition of petroleum products and used lubricating oils 
for the trace analysis of inorganic components, 3:41198 
WASTE OILS/RECYCLING 
Clarification of used industrial oil (Celite filtration), 3:39107 
ly technical progress report, January-March 1978, 3:39033 
(BERC/QPR-78/1) 
WASTE OILS/WASTE PROCESSING 
Used oil recycling kit, 3:39103 (DOE/CS-0015) 
WASTE P PROCESSING 
See also MATERIALS RECOVERY 
RADIOACTIVE WASTE PROCESSING 
ed bed bioreactor (Patent), 3:38814 
ASTE PROCESSING/ECONOMICS 
“aaa = to the economics of waste handling, 3:40917 
WASTE PROCESSING/ENGINEERING 
Waste and pollution control techniques within the framework of 
environmental protection as seen on the ‘Hannover Fair 1977’ 
and the Basle fair ‘pro aqua - pro vita 1977’, 3:41525 
WASTE PROCESSING/Ma RECOVERY 
Another U card in hand 3:3 3:39274 
WASTE PROCESSING PLANTS/MANAGEMENT 
Waste and pollution control techniques within the framework of 
environmental protection as seen on the ‘Hannover Fair 1977’ 
and the Basle fair ‘pro aqua - pro vita 1977’, 3:41525 
WASTE PROCESSING PLANTS/OPERATION 
Recovery of aluminum from shredded municipal and automotive 
wastes, 3:40934 
Recovery he! sae wag | re-usable materials from domestic refuse 
by physical sorting, 3:40931 
Semi-wet selective pulverizing system: a feasibility study, 3:40933 
WASTE PROCESSING PLANTS/PERFORMANCE 
aor of potentially re-usable materials from domestic refuse 
sorting, 3:40931 
wast ASTE PROCESSING PLANTS/WASTE HEAT 


TION 
Saapaies of see wastes incineration: sea water desalting 
processes, 3:39416 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 
Cost of | waste material from family housing. Final 


report, 3:40920 (AD-A-045421) 
On the possibilities of using the ash of Kansk--Achinsk coal in the 
production of calcium carbide and cyanamide, 3:40911 
Utilizing wastes: fact or fancy. Solid and liquid waste utilization in 
community energy planning, 3:40586 -23196) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TRANSPORTATION/ECONOMICS 
Systems approach to the economics of waste handling, 3:40917 
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WASTE WATER/ENVIRONMENTAL EFFECTS 
Experience with KBM ultrafiltration plants in solving 
environmental tasks, 3:41527 
WASTE WATER/ULTRAFILTRATION 
with KBM ultrafiltration plants in solving 
environmental tasks, 3:41527 
WASTE WATER/WASTE DISPOSAL 
Environmental health conflicts, 3:41524 
WASTE WATER/WASTE PROCESSING 
Effect of mine wastewaters on the water quality of the 
Ol’Khovoye reservoir, 3:38823 
WASTE WATER/WATER TREATMENT 
Waste and pollution control techniques within the framework of 
environmental protection as seen on the ‘Hannover Fair 1977’ 
and the Basle fair ‘pro aqua - pro vita 1977’, 3:41525 
WATER 
See also DRINKING WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/BREAKDOWN 
Laser-induced breakdown in H2O and D.O, 3:41927 
WATER/CAVITATION 
Analogy of water as compared to sodium in cavitation, 3:40209 
(IWGFR-9) 
Cavitation experiments at butterfly valves in water and in sodium 
at 850K, 3:40212 (IWGFR-9) 
Onset of cavitation in pressure dropping devices in water and 
sodium, 3:40211 (IWGFR-9) 
WATER/CHEMICAL REACTIONS 
Materials chemistry, 3:41086 (LBL-6016) 
WATER/CORROSIVE EFFECTS 
Aluminium corrosion studies. II. Corrosion rates in water, 3:41109 
Breeder reactor materials development program quarterly 
progress report for period ending September 30, 1977, 3:41036 
(ORNL-5366) 
WATER/LASER-RADIATION HEATING 
Laser-induced breakdown in HzO and DO, 3:41927 
WATER/RESOURCE CONSERVATION 
Reliability of the water economizers of gas-oil boiler units with 
natural circulation, 3:40041 
WATER/TURBULENT FLOW 
Unsteady heat transfer with turbulent fluid flow in a tube, 3:41328 
WATER/TWO-PHASE FLOW 
Measurement of true volumetric steam content in a steam by an 
instrument based on the resistive ey 3:41315 
WATER CHEMISTRY/SPECIFICATIONS 
Technical ifications for PWR secondary water chemistry, 
3:40140 (BNL-NUREG-23292) 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
ORR REACTOR 
PWR TYPE REACTORS 
SGHWR REACTOR 
WATER COOLED REACTORS/LOSS OF COOLANT 
Condensation rates in steam-water mixing. Quarterly progress 
—_ June 1, 1977-September 1, 1977, 3:40430 /CR- 


WATER CURRENTS/RADIONUCLIDE MIGRATION 
Radionuclide distributions in deep-ocean sediment cores. Progress 
ait) October 1976 - 31 December 1977, 3:41534 (COO- 
WATER HEATERS 
See also ANNUAL CYCLE ENERGY SYSTEM 
WATER HEATERS/ENERGY CONSERVATION 
Ener pp, Reng ere. 3:40839 
WA HEA S/ENERGY D 
Relationship between water and energy use and conservation, 
3:40819 (LBL-5236) 
Water conservation in California, 3:40818 (LBL-5236) 
WATER HEATERS/HEAT STORAGE 
Electric Utility Rate Design Study: measuring the potential cost 
advantages of peak-load pricing. Topic 6 B), 3:40686 
(NP-22553) 
WATER HEATERS/POWER DEMAND 
Electric Utility Rate Design Study: measuring the potential cost 
advantages of peak-load pricing. Topic 6 (Phase B), 3:40686 
(NP-22553) 
WATER HEATERS/WASTE HEAT UTILIZATION 
Design, development, and demonstration of a promising integrated 
liance. Phase I: design. Final report, 3:40825 (SAN-1209-1) 
WA POLLUTION 
= a chain transport of radionuclides, 3:41531 (CONF- 
Study of the environmental cycling of mercury, 3:41473 


WAVE ENERGY CONVERTERS 


WATER POLLUTION/BIBLIOGRAPHIES 

Oil pollution detection and sensing. Volume 1. 1964-1975 (a 
bibliography with abstracts). Report for 1964-1975, 3:39110 
(NTIS/PS-77/0933) 

Oil pollution Semen and sensing. Volume 2. 1976-November 
1977 (a bibliography with abstracts). Report for 1976-October 
1977, 3:39111 ENTS) PS-71/0934) 

WATER POLLUTION/CLEANING 

PCB transformer spill Seattle, Washington, 3:41528 
WATER POLLUTION/DATA ACQUISITION 

Hydrologic transport of radionuclides, 3:41518 (CONF-770901-) 
WATER POLLUTION/ECONOMIC IMPACT 

Choice of efficient pollution policies: technology and economics in 
the control of sulphur dioxide, 3:40544 

WATER POLLUTION/ENVIRONMENTAL EFFECTS 

Accumulation and turnover of petroleum hydrocarbons in marine 

organisms (Chapter 6), 3:41522 (PB-273407) 
WATER POLLUTION/MATHEMATICAL MODELS 
Sampling and modeling of non-point sources at a coal-fired utility. 
Final report Jan 76-May 77, 3:40077 (PB-274369) 
WATER POLLUTION/MONITORING 
Oil pollution monitoring and monitoring unit, 3:39105 
WATER POLLUTION/REGULATIONS 

Choice of efficient pollution policies: technology and economics in 

the control of sulphur dioxide, 3:40544 
WATER POLLUTION/SAMPLING 

Sampling and modeling of non-point sources at a coal-fired utility. 
Final report Jan 76-May 77, 3:40077 (PB-274369) 

WATER POLLUTION ABATEMENT/ECONOMI 

Environmental health conflicts, 3:41524 

WATER POLLUTION ABATEMENT/LEGAL ASPECTS 
Environmental health conflicts, 3:41524 

WATER POLLUTION ABATEMENT/WATER POLLUTION 
Environmental health conflicts, 3:41524 

WATER POLLUTION CONTROL 

Stopping pollution of natural watercourses by oil-containing 
power station wastes, 3:40072 

Treatment and stabilization of polychlorinated biphenyls (pcbs) 
contaminated water and waste oil. A case study. Whitehouse, 
Florida. Technical report Jun 76-Jun 77, 3 "41533 (PB-273842) 

WATER POLLUTION CONTROL/ENERGY DEMAND 

Energy impact study of water pollution control ae 

pe = chemicals industry. Final report, 3:41521 (HCP/ 


WATER POLLUTION CONTROL/POLLUTION CONTROL 
EQUIPMENT 
Waste and pollution control techniques within the framework of 
environmental protection as seen on the ‘Hannover Fair 1977’ 
and the Basle fair ‘pro aqua - pro vita 1977’, 3:41525 
WATER RESERVOIRS 
See also RESERVOIR ENGINEERING 
WATER RESERVOIRS/GEOLOGIC FORMATIONS 
Suggested ranking of rock formations in the northeastern state for 
ture storage underground, 3:39344 
WATER RESERVOIRS/MANAGEMENT 
Increasing fish production of the Volga reservoirs under 
conditions of multiple-use of water resources, 3:41530 
WATER RESERVOIRS/PURIFICATION 
Effect of mine wastewaters on the water quality of the 
Ol’Khovoye reservoir, 3:38823 
WATER RESERVOIRS/WATER QUALITY 
Effect of mine wastewaters on the water quality of the 
Ol'Khovoye reservoir, 3:38823 
WATER RESOURCES/ AVAILABILITY 
Hydro energy and ae Rakaia River concept study. Report 
No. 6, 3:39419 (NP-21766/1) 
Hydro energy and —— Rakaia River concept study. Report 
No. 6, 3:39420 (NP-21766/2) 
WATER RESOUR CES/EVALUATION 
Regional and Urban Studies Section (Oak Rid - National Lab.; 
activities and research summary), 3:40520 (ORNL-5364) 
WATER TREATMENT/COMPARATIVE EVALUATIONS 
Removal of phenols from process condensate, 3:38745 (FE-2240- 
39 


) 
WATER VAPOR/ADSORPTION ISOTHERMS 
— properties and reactions of coal, 3:38793 (ORNL/MIT- 


WATER WAVES/HYDRAULICS 
Wave transmission through a pressure duct, 3:39958 
WATERFLOODING/EV UATION 
MER (maximum efficient mn using a 

waterflooding, 3:39155 (LA-6989-M 

WAVE ENERGY CONVERTERS 
Method and equipment to convert the kinetic energy of sea 

movement into useful energy (Patent), 3:39960 
Method and apparatus for deriving useful energy from sea waves 
(Patent), 3:39956 


reservoir model with 





WAVE POWER 


Sea wave energy conversion (Patent), 3:39957 
Wave driven energy generating system, 3:39959 
WAVE POWER 
Wave driven energy generating system, 3:39959 
WAVE POWER/FEASIBILITY STUDIES 
Potential of wave power (For United Kingdom), 3:40737 (CONF- 
770155-) 
WAVE POWER/RESEARCH PROGRAMS 
Wave power: the state of the art (UK), 3:39955 
WAVES (SHOCK) 
See SHOCK WAVES 
WEAK INTERACTIONS/UNIFIED GAUGE MODELS 
Gauge theory of weak and electromagnetic interactions with an 
SU(3) : U(1) symmetry, 3:41862 
IN 


See also NUCLEAR WEAPONS 
Neutron bomb and conventional weapons of mass destruction 
(Destructive-power gap narrowing), 3:40574 
WEATHER/VARIATIONS 
Environmental consequences of atmospheric krypton-85, 3:41480 
(COO-4364-1) 
WELDED JOINTS/FRACTURE PROPERTIES 
Fracture mechanics approaches for assessment of HTGR steam 
generator tube weld integrity, 3:40153 (BNL-NUREG-23131) 
WELDED JOINTS/MECHANICAL PROPERTIES 
> reactor materials development program quarterly 
rogress report for period ending September 30, M1977, %. :41036 
{ORNL-5 366) 
WELDED JOINTS/QUALITY CONTROL 
Non destructive testing of solar cell welds, 3:39642 
Non destructive testing (NDT) of solar cell weld joints, 3:39643 
WELDING MACHINES/AUTOMATION 
Computer automation on an electron-beam welder with automatic, 
stored seam tracking, 3:41244 (Y-2114) 
WELDING MACHINES/DESIGN 
Computer automation on an electron-beam welder with automatic, 
stored seam tracking, 3:41244 (Y-2114) 
WELDING MACHINES/PERFORMANCE 
Computer automation on an electron-beam welder with automatic, 
stored seam tracking, 3:41244 (Y-2114) 
WELDING RODS/FABRICATION 
Hardfacing and welding rods by P/M, 3:41135 
WELDS 


See WELDED JOINTS 
WELL CASINGS/POSITIONING 
Well centralizer and method of eB (Patent), 3:39067 
WELL COMPLETION/OPTIMIZATI 
Strength of well completions, 3:39079 
WELL DRILLING/COST 
Technical-economic indices of geophysical studies in oil and gas 
wells, 3:39102 
WELL DRILLING/JET DRILLS 
Applicability of high pressure fluid jet, 3:39080 
WELL LOGGING 


See also ELECTRIC LOGGING 
GRAVITY SURVEYS 
SONIC LOGGING 
WELL LOGGING/EQUIPMENT 
— — survey. Technical report, task 1, 3:39896 (TID- 


WELL LOGGING/MICROELECTRONIC CIRCUITS 
Active devices for high temperature microcircuitry (Silicon and 
gallium arsenide devices), 3:39895 (SAND-77-1145) 


See also GEOTHERMAL WELLS 
INJECTION WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/VALVES 
Well safety valve (Patent), 3:41278 
a -7 STELLARATOR/LASER-PRODUCED 


Production of solid hydrogen isotope pellets, their interaction 
with lasers, and the problem of filling magnetic confinement 
configurations with laser-produced plasmas, 3:41968 

WEST VALLEY PROCESSING PLANT/RADIOACTIVE WASTE 

STORAGE 

Plan for dynamic testing of NFS tank and vault (Neutralized 
waste tanks 8D-2 and -1), 3:39338 (UCRL-13838) 

WEST VALLEY PROCESSING PLANT/SEISMIC EFFECTS 

Seismic investigation of the Nuclear Fuel Services, Inc., 
Reprocessing Plant at West Valley, New York, 3:39354 (LA- 
7087-MS) 

WEST VIRGINIA/COAL MINES 
= a studies at Olga No. 1 coal mine, Coalwood, WV, 
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WEST VIRGINIA/NATURAL GAS FIELDS 
Sedimentation and gas production of the Upper Devonian Benson 
sand in north-central West Virginia: a model for 
exogeosynclinal mid-fan turbidites off a delta complex, 3:39144 
AUSTRALIA/URANIUM DEPOSITS 
Calcretes and their uranium potential in the southwestern United 
States, 3:39209 (GJBX-12(78)) 
WETTING AGENTS/EFFICIENCY 
Effects of wetting agents on water infiltration into water-repellent 
coal mine spoils, 3:38830 
WILD ANIMALS/BIOLOGICAL RADIATION EFFECTS 
Animal investigation program 1975 annual report: Nevada Test 
Site and vicinity (Radioactivity of tissues collected from cattle 
and wild animals), 3:41507 (EMSL-LV-0539-14) 
WILD ANIMALS/INTERNAL IRRADIATION 
Animal investigation program 1975 annual report: Nevada Test 
Site and vicinity (Radioactivity of tissues collected from cattle 
and wild animals), 3:41507 (EMSL-LV-0539-14) 


See also HURRICANES 
WIND/AVAILABILITY 
Measurement and analysis of wind flow in complex terrain with 
application to siting of WECS. Final report, 3:39961 (DOE/ 
NSF-00619/75/1) 
WIND/TOPOGRAPHY 
Measurement and analysis of wind flow in complex terrain with 
application to siting of WECS. Final report, 3:39961 (DOE/ 
NSF-00619/75/1) 
WIND POWER/AVAILABILITY 
Contribution of wind energy still uncertain. Public expectations 
often too high - report from a DGS meeting in Bremen 
(German Federal Republic), 3:39963 
Insolation and wind: a natural combination for self-sufficient 
power systems, 3:39453 
Renaissance of wind energy. Wind power stations can cover part 
of the demand, 3:39962 
Wind power, 3:39964 
WIND POWER/FEASIBILITY STUDIES 
ce the wind (For United Kingdom), 3:40739 (CONF- 
5- 
WIND POWER/FORECASTING 
Contribution of wind energy still uncertain. Public expectations 
often too high - report from a DGS meeting in Bremen 
(German Federal Republic), 3:39963 
WIND POWER PLANTS/CONTROL SYSTEMS 
Synchronization of the ERDA-NASA 100 kW wind turbine 
generator with large utility networks, 3:39978 (DOE/NASA/ 
1004-77/12) 
WIND POWER PLANTS/ECONOMICS 
Alternative energy sources (UK), 3:39965 
Cost-effective electric power generation from the wind, 3:39966 
(PB-273582) 
Energy and economic performance of wind and solar heated 
houses, 3:39746 
WIND POWER PLANTS/EVALUATION 
Solar, geothermal, hydrogen, and hydraulic power, 3:40705 
WIND POWER PLANTS/FEASIBILITY STUDIES 
Alternative energy sources (UK), 3:39965 
Analysis of a solar thermal, wind assisted, turboelectric 
community power system with excess heat recovery aspects, 
3:39681 
—_ — power plants can generate cheap power (Sweden), 
:39967 
WIND POWER PLANTS/PERFORMANCE 
Energy and economic performance of wind and solar heated 
houses, 3:39746 
WIND POWER PLANTS/POWER SYSTEMS 
Synchronization of the ERDA-NASA 100 kW wind turbine 
generator with large utility networks, 3:39978 (DOE/NASA/ 
1004-77/12) 
WIND TURBINES 
Design of a low-energy house in Denmark heated by a 
combination of solar and wind energy, 3:40837 
Vacation homes near the sea with solar and wind energy 
utilization, 3:39736 
WIND TURBINES/CONSTRUCTION 
Status report of 100 kW Experimental Wind Turbine Generator 
Project, 3:39969 (DOE/NASA/1004-77/8) 
WIND TURBINES/DESIGN 
Low-cost concept for the energy supply from the wind, 3:39972 
WIND TURBINES/ENERGY STORAGE SYSTEMS 
Simulation model for wind energy storage systems. Volume III. 
ot descriptions (SIMWEST CODE), 3:39977 (CONS- 
Simulation model for wind energy storage systems. Volume I. 
Technical report (SIMWEST code), 3:39975 (CONS-0385-1) 
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Simulation model for wind energy storage systems. Volume II. 
Operation manual (SIMWEST code), 3:39976 (CONS-0385-2) 
WIND TURBINES/ENVIRONMENTAL IMPACTS 
Impacts of alternative energy systems: a critical look, 3:40564 
WIND TURBINES/LEGAL ASPECTS 
Impacts of alternative energy systems: a critical look, 3:40564 
WIND TURBINES/MECHANICAL VIBRATIONS 

Free vibrations of the ERDA-NASA 100 kW wind turbine, 
3:39970 (DOE/NASA/1028-77/7) 

WIND TURBINES/POWER GENERATION 

Synchronization of the ERDA-NASA 100 kW wind turbine 
generator with large utility networks, 3:39978 (DOE/NASA/ 
1004-77/12) 

WIND TURBINES/SITE SELECTION 

Measurement program to characterize the wind at a potential 
WECS site, 3:39980 (PNL-2516) 

Survey of historical and current site selection techniques for the 
placement of small wind energy conversion systems, 3:39979 
(BNWL-WIND-9) 

WIND TURBINES/SPECIFICATIONS 

Status report of 100 kW Experimental Wind Turbine Generator 

Project, 3:39969 (DOE/NASA/1004-77/8) 
WIND TURBINES/STRESS ANALYSIS 
Coupled dynamics analysis of wind energy systems, 3:39971 
(DOE/NASA/9767-77/1) 

WINDOWS/CONSTRUCTION 

Windows for thermal and sound insulation, 3:40787 
WINDOWS/DESIGN 

Windows for thermal and sound insulation, 3:40787 
WINDOWS/NOISE POLLUTION ABATEMENT 

Windows for thermal and sound insulation, 3:40787 
WINDOWS/SHADING 

Studies of evaporative and conventional cooling of an energy 
conserving California house, 3:40822 (LBL-6888) 

WINDOWS/STANDARDS 

Profiles for wooden windows. Pivoting windows, bottom-hinged 
pivoting windows, and bottom-hinged windows, 3:40812 

Windows for thermal and sound insulation, 3:40787 

WINDOWS/THERMAL INSULATION 
Windows for thermal and sound insulation, 3:40787 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
WISCONSIN/ENERGY MANAGEMENT 

Energy/environment management: application of decision 

analysis, 3:40633 (ILASA-RR-76-14) 
WISCONSIN/ENERGY SOURCE DEVELOPMENT 

Energy/environment management: application of decision 

analysis, 3:40633 (IIASA-RR-76-14) 
WOOD/DECOMPOSITION 

Chemical process research and development program, 3:38778 

(LBL-5982) 
WORK 


Impact of solar and conservation technologies upon labor demand, 


3:40536 
WORKERS 
See PERSONNEL 
WORKING (MATERIALS) 
See MATERIALS WORKING 
WYOMING/COAL MINING 
Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Summary volume, 
3:40637 (NP-23074) 
WYOMING/ENERGY DEMAND 
Projections of Northern Great Plains coal mining and energy 
conversion development, 1975 to 2000 A.D. Summary volume, 
3:40637 (NP-23074) 
WYOMING/ENERGY SOURCE DEVELOPMENT 
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X RADIATION/INTERACTIONS 
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Ceramic materials for high temperature turbines, 3:41129 (CONF- 
770110-) 
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Micrograin superplasticity in zircaloy at 850°c, 3:41070 
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Oxidation of zirconium alloys, 3:41111 
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Radiation damage to and fatigue evaluation of reactor end fittings, 
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Tritium storage development. TL fo780) report No. 14, October- 
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ZIRCONIUM/PRODUCTION 
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powder by calciothermic reduction of ZrOz, 3:41040 
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sands, 3:39197 
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ZIRCONIUM ALLOYS/CREEP 
Power tubes: the pressurized tanks of the CANDU nuclear 
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from REP power preforms, 3:41082 
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Anisotropy of zirconium-2.5 wt% nicbium fuel cladding after 
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Thermal diffusivity of zirconium nitride in the region of 
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gr conductivity of stabilized ZrO, in contact with LnCrOs, 
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Some aspects of pilot plant production of micron size zirconium 
powder by calciothermic reduction of ZrOz, 3:41040 
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Combined toxicity effects of chlorine, ammonia, and temperature 
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696(Vol.1) 
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3:40631 


3:40565 
3:40566 


3:39408 
3:40852 


3:41225 
3:39331 


3:39332 
3:39232 


3:41271 
3:41437 


3:39376 
3:39377 
3:39233 
3:39234 


3:39477 
3:40189 


3:40505 
3:39129 
3:40632 
3:39034 


3:41694 
3:41502 
3:41507 


3:40285 


3:39352 
3:41692 


3:41732 
3:38820 


3:40745 
3:40019 
3:39398 
3:40749 
3:38768 


3:40509 


3:40753 
3:40754 
3:40750 


3:42021 
3:39437 
3:39853 
3:39705 


3:38806 
3:38789 


3:40398 
3:40399 
3:40123 
3:40291 
3:40702 
3:40124 
3:40400 


3:40384 
3:39478 


Dep. NTIS, MF AO1 


Dep. NTIS, PC A03/MF AO 
Dep. NTIS, MF/A01 


Dep. NTIS, PC A02/MF AO1 
See PB-273277 


Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC A02/MF AO1 


Dep. NTIS, PC A03/MF A01 
Dep. NTIS, PC A03/MF AOl1 


Dep. NTIS, MF AO1 
Dep. NTIS, PC A07/MF AOI 


Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A04/MF AO 
Dep. NTIS, PC A03/MF AO 


Dep. NTIS, PC A05/MF AO1 


Dep. NTIS (US Sales Only), 
PC A05/MF A0O1 


Dep. NTIS, PC A05/MF AOl1 


General Accounting Office, 
Washington, DC 
General Accounting Office, 
Washington, DC 
General Accounting Office, 
Washington, DC 


Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A05/MF A0O1 


See ORNL-5393 


Environmental Protection 
Agency, Washington, DC 
Environmental Protection 
Agency, Washington, DC 
See ORNL/EIS-86 

Environmental Protection 
Agency, Washington, DC 


Dep. NTIS, MF AO! 

Dep. NTIS, PC A18/MF AOI 
Dep. NTIS, PC A09/MF AOI 
Dep. NTIS, PC A1l0/MF AO1 
Dep. NTIS, PC A0S/MF A01 


Dep. NTIS, PC A06/MF AOI 


Dep. NTIS, PC A03/MF AOi 
Dep. NTIS, PC A08/MF AO1 
Dep. NTIS, PC A10/MF AO1 


Dep. NTIS, PC A08/MF AO1 
Dep. NTIS, PC A07/MF AOl1 
Dep. NTIS, PC All/MF AOl 
Dep. NTIS, PC A04/MF AO1 


Dep. NTIS, PC A0S/MF AO 
Dep. NTIS, PC A06/MF A01 


Dep. NTIS, PC All/MF AO! 
Dep. NTIS, PC A06/MF AO1 
Dep. NTIS, PC A07/MF AO 
Dep. NTIS, PC A10/MF A01 
Dep. NTIS, PC A08/MF AO! 
Dep. NTIS, PC A07/MF AO! 
Dep. NTIS, PC A08/MF A01 


Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A07/MF AOI 
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3:40403 
3:40157 
3:40193 


3:40336 


Dep. NTIS, PC A08/MF AO1 
Dep. NTIS, PC A04/MF AOI 


Dep. NTIS, PC A08/MF AO1 
Dep. NTIS, PC A0S/MF AOI 


See PB-273392 


. NTIS, PC A02/MF AO1 
; » PC A03/MF A0O1 
A04/MF AOl1 
A03/MF AO1 
A04/MF AO1 
A08/MF AOl1 
A13/MF AOl1 
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A08/MF A01 
A07/MF AO1 
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A04/MF AO1 
A03/MF A01 
A03/MF AO1 
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Dep. NTIS, PC A04/MF A01 


See PB-274182 
See PB-274183 
See PB-274184 
See PB-274185 


Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A03/MF AO1 


See AD-465166 


Dep. NTIS, PC A06/MF AO1 
NTIS, MF AO1 
S, PC A09/MF AO1 


g SESS 535538 
SEEEEEEEEE 

- 

f- 
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3:40194 
3:40195 
3:40196 
3:40197 
3:40404 
3:40198 


3:41164 
3:41208 


3:39242 
3:39243 
3:41496 
3:39244 
3:39245 
3:39234 
3:39233 
3:39246 


3:40073 
3:39224 


3:4068 1 
3:40682 
3:40600 
3:40848 
3:40580 
3:40815 
3:41520 
3:41521 
3:42034 
3:41740 
3:39002 
3:39664 
3:41407 
3:40357 
3:40409 
3:40204 
3:40410 
3:40205 
3:40358 
3:41272 
3:40359 
3:40206 
3:40207 
3:40360 


3:42022 


3:41508 


3:40376 
3:40377 


Dep. NTIS, PC A02/MF AO1 


Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A02/MF AO1 


Dep. NTIS, PC E05/MF E05 

Dep. NTIS, MF AO1 

Dep. NTIS, MF AO1 

Dep. NTIS, PC A03/MF AO1 
. NTIS, PC A10/MF AOI 

See DPST-78-141-1 

See DPST-78-138-1 

Dep. NTIS, PC A02/MF AOI 


Dep. NTIS (US Sales Only), 
PC A02/MF AOl1 


Dep. NTIS (US Sales Only), 
PC A10/MF AOI 


Dep. NTIS, PC Al1/MF A0O1 
Dep. NTIS, PC A15/MF A0O1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A05/MF AO1 
Dep. NTIS, PC A10/MF AO1 
Dep. NTIS, PC Al1/MF AO1 
Dep. NTIS, PC A05/MF AO1 
Dep. NTIS, PC A08/MF A01 
Dep. NTIS, PC A09/MF AOl 
Dep. NTIS, PC A10/MF AO1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
See AD-A-045839 

AT 

TIC, $16.25 

AT 

TIC, $15.50 

AT 

AT 

Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A05/MF AO1 
AT 

AT 

AT 


Dep. NTIS (US Sales Only), 
PC A03/MF AOl 


Dep. NTIS, PC Al2/MF AO1 


Dep. NTIS, MF AO1 
Dep. NTIS, PC A02/MF AOI 


III/36 
IV/92 


2305(Rev.4) 
4363 
IS-T- 
801 
806 
811 
ISS-L- 
TI/11 


IWGFR- 
22 


1422 
1447 


Juel-Contf- 
17(Rev.3)(Ed.) 


JUL- 
1453 


K/CSD/INF- 
78/15 
K/OA- 
4245 
4247 
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4058 
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3:40633 


3:40337 
3:40411 


3:41869 
3:40137 
3:41815 
3:41540 


3:41934 
3:42003 
3:41958 
3:42023 
3:42038 
3:42088 
3:38982 
3:41201 
3:41196 
3:39272 


3:40634 


3:40214 


3:41153 
3:39394 


3:40412 


3:40921 


3:41308 


3:39280 
3:39370 


3:39281 
3:39282 


3:41920 
3:39277 
3:40215 


Dep. NTIS, PC A04/MF AO1 


Dep. NTIS (US Sales Only), 
PC A21/MF AOl 


See BNL-24104 
Dep. NTIS, PC A02/MF AOl1 
See LA-UR-78-1063 


Dep. NTIS, PC A06/MF AO1 
Dep. NTIS, PC A02/MF AO! 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A03/MF AOI 


Dep. NTIS (US Sales Only), 
PC A02/MF AOI 


Dep. NTIS (US Sales Only), 
PC A03/MF AO1 


See PB-272631 


Dep. NTIS (US Sales Only), 
PC A04/MF AOI 


See UKNDC-(76)-P86 
Dep. NTIS, MF AO1 


Dep. NTIS (US Sales Only), 
PC A10/MF AOl1 

. NTIS (US Sales Only), 
PC A02/MF AO1 


Dep. NTIS (US Sales Only), 
PC A02/MF AOI 
Dep. NTIS (US Sales Only), 
PC A03/MF AO 
Dep. NTIS (US Sales Only), 
PC A02/MF AOI 
Dep. NTIS (US Sales Only), 
PC A02/MF AO1 
Dep. NTIS (US Sales Only), 
PC A02/MF AO1 


Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A06/MF AO1 


Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A08/MF AO1 


Dep. NTIS (US Sales Only), 
PC A02/MF A0O1 


Dep. NTIS (US Sales Only), 
PC All1/MF AOl1 


Dep. NTIS (US Sales Only), 
PC A0S/MF AOI 

Dep. NTIS (US Sales Only), 
PC A17/MF AOI 


Dep. NTIS (US Sales Only), 
PC A04/MF AO 


Dep. NTIS (US Sales Only), 
PC A09/MF A0O1 


Dep. NTIS, PC A02/MF AOI 


Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, MF AOl 


Dep. NTIS, PC All/MF AOI 
Dep. NTIS, PC A03/MF AOI 


Dep. NTIS, PC A02/MF AOl 


Dep. NTIS (US Sales Only), 
PC A03/MF AOl1 
Dep. NTIS (US Sales Only), 
PC A02/MF AO1 
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3:42026 
3:40723 
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3:40383 
3:40362 
3:40217 
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Dep. NTIS, PC A02/MF A0Ol1 


IS, PC A03/MF A01 

1S, PC A06/MF A0O1 

IS, PC A04/MF AOl1 

NTIS, PC E02/MF E02 

p. NTIS, PC A04/MF AO1 

ag NTIS, PC A02/MF AO1 
See GJBX-56(78) 

Dep. NTIS, PC A02/MF A01 


. NTIS, PC A03/MF AOl 
. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A02/MF AO1 


Dep. NTIS, PC A02/MF AOl 


IS, PC A02/MF AOl 

. NTIS, PC A02/MF AOl 
» PC A02/MF AOl 

, PC A02/MF AOl 

» PC A02/MF AO1 


Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 


See SAI-78-529-LJ 
Dep. NTIS, PC A02/MF AO1 


Dep. NTIS, PC A16/MF AO1 
Dep. NTIS, PC A10/MF AO 
NTIS, PC A03/MF AOI 
. NTIS, PC A0S/MF AOI 
IS, PC A02/MF AOI 
IS, PC A02/MF AO! 
IS, PC A06/MF AO! 
IS, PC A04/MF AO! 


EEEEEEE 


IS, PC A02/MF AOl 
IS, PC All/MF A0Ol 
IS, PC A02/MF A0O1 


SPSPTPTITTT 


Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A03/MF AO1 
See AD-B-017795 
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AT 
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3:40778 
3:41106 
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3:39003 
3:40880 
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3:39420 
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See SAN-1108-8/1 

Dep. NTIS, PC A10/MF AO1 
Dep. NTIS, PC A18/MF AO1 
Dep. NTIS, PC A02/MF AOI 


Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 


See UCRL-13679 
See PB-273068 


See AD-A-045448 


Mitre Corp., McLean, VA 
Dep. NTIS, PC A1l7/MF A011 


See AD-A-045467 


NASA, Goddard S; Flight 
Center, Greenbelt, MD 


See DOE/NASA/9767-77/1 
See CONS-0385-1 
See CONS-0385-2 
See CONS-0385-3 


See DOE/NASA/1022-28 


See DOE/NASA/1004-77/8 
See DOE/NASA/1028-77/7 
See DOE/NASA/1004-77/12 


GPO, $2.25 
See PB-272511 
See AD-915753 


Dep. NTIS (US Sales Only), 
PC A03/MF AO1 


See UKNDC-~(76)-P86 


General Electric Co., San 
Jose, CA 


General Electric Co., 
Pleasanton, CA 

General Electric Co., San 
Jose, CA 


Dep. NTIS, PC A03/MF A01 


Dep. NTIS (US Sales Only), 
PC A03/MF A0O1 

Dep. NTIS (US Sales Only), 
PC A02/MF AO1 

Dep. NTIS (US Sales Only), 
PC A06/MF A01 

Dep. NTIS (US Sales Only), 
PC A06/MF A0O1 

here 


Washington, DC; Hemisp 
Publishing Corp. (1976). 
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3:39858 
3:39911 
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3:40419 


3:40636 
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3:39709 
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3:39139 


3:40637 
3:40506 
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3:39984 


3:38855 
3:39710 
3:38808 
3:39940 


3:40243 


3:39098 
3:40126 
3:39888 
3:39378 
3:40061 


Dep. NTIS (US Sales Only), 
PC A03/MF AOl 

Dep. NTIS (US Sales Only), 
PC A02/MF AO1 

EPRI, Palo Alto, CA 

EPRI, Palo Alto, CA 

TIC 

TIC 

GPO 

Dep. NTIS (US Sales Only), 
PC A03/MF AO1 

Dep. NTIS (US Sales Only), 
PC A02/MF AOl 

Montana Bureau of Mines and 
Geology, Butte 

Dep. NTIS (US Sales Only), 
PC A07/MF AOl1 

Montana Bureau of Mines and 
Geology, Butte 

Dep. NTIS (US Sales Only), 
PC A02/MF AO1 

California Energy Resources 
Conservation and 
Development Commission, 
Sacramento, CA 

California Energy Resources 
Conservation and 
Development Commission, 
Sacramento, CA 

California Energy Resources 
Conservation and 
Development Commission, 
Sacramento 

California Energy Resources 
Conservation and 
Development Commission, 
Sacramento 

Dep. NTIS (US Sales Only), 
PC A02/MF AO1 
Pennsylvania State Univ., 
University Park 

Univ. of Houston, TX 

Dep. NTIS (US Sales Only), 
PC A03/MF AOl1 

GPO 

TIC 

Dep. NTIS (US Sales Only), 
PC A03/MF AO1 

Dep. NTIS (US Sales Only), 
PC A03/MF AO1 

Bureau of Natural Gas, 
Washington, DC 

TIC 

Council of State 
Governments, Lexington, KY 
California Energy Resources 
Conservation and 
Development Commission, 
Sacramento 

GPO, $3.75 

Dep. NTIS (US Sales Only), 
PC All/MF AOl1 

Bureaus of Mines, Dept. of 
Interior, Washington, DC 
Dep. NTIS (US Sales Only), 
PC A03/MF AOl 

West Virginia Univ., 
Morgantown 

Printing and Publishing 
Supply and Services Canada, 
Ottawa 

California Energy Resources 
Conservation and 
Development Commission, 
Sacramento 

Petrochemical Energy Group, 
Washington, DC 

General Electric Co., San 
Jose, CA 

University of Utah, Salt Lake 
City 

Institute of Gas Technology, 
Chicago, IL 

Public Service Electric and 
Gas Company, Newark, NJ 
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